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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe Ha YPOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpaszoBaTenbHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammsl BocnuTanus U KoHuenuuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenensier o0A3aTeIbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JIOTUKKM y4eOHOro Tmpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma mo ¢Qusuke ma€r mOpeacTaBl€HUE O IENAX, COAEpPNKaHUHU, OOIIeh
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3MKd YriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BAThH
3a/la4yu MPO(PECCUOHAILHON OpUEHTAIMH, HAIIPaBJICHO Ha CO3JaHUE YCIOBUM s
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKCHEPHBIM CIEIUATLHOCTSIM.

B mnporpamme 1o QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (PM3UKH Ha YPOBHE CPEIHETO 0OIIero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMNpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe). HayuHno-
METO/0JOTUYECKONH OCHOBOWM [JJisi pa3pabOTKu TpeOOBAHMM K JHUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYaloluXcs, OCBOUBIIHUX
nporpaMmy 10 (HU3UKE HAa YpOBHE CpeAHero oO0mero oOpa3oBaHus Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN MOIXO.

[Iporpamma o pu3nke BKIFOUYALT:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOonéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

coziep>kanue yueoHoro npeamera «Dusmka» mo rogam 00yyeHusl.

[Iporpamma 1o @Qu3uke HMeeT NPUMEPHBIM XapakTep U MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYHX MPOrpamM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO WHHUIIMATHBY yUUTEIIEH U
MPEAOCTaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUMYECKUX



MOJXOJI0OB K TMpernojaBaHuio (U3UKKM Ha YrIyOJIEHHOM YpOBHE MpHU YCIOBHH
COXpaHEeHUs 003aTEIbHON YaCTH COJIEP KAHMS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yOInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
busngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENeNUIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IIOJIyYEHHs] HOBBIX MaTEepUajoB C 3aJaHHBIMH cBolicTBamMu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JIOTHUECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepUajl U3 BCEX pa3lienoB (U3UKH, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (HU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTAPHOTO TOTCHIHAa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pa3BuTHeM oOOHIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU MTPOOIEMaMHU.

Hoesa npuknaonon nanpasnennocmu. Kypc usuku yriryoiEHHOTO ypOBHS
MPEANnosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TE€OpUM M 3aKOHOB. [Ipm sTOoM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanu3yercs NOCPEACTBOM BBEJCHHS 3JIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke 00CYX IACHHS
po0JIeM palOHAIBHOTO NPUPOIOOIb30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHune coaepkanusi MPOrpaMMBbI 10 (PU3KKE TOJDKHO OBITH MMOCTPOSHO HA
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX



IPUHUMUIIOB 0a3UpPYETCs HA UCIIOIB30BAHUH CAMOCTOSATEIBHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIero ¢akropa yudeOHoro mpouecca. s yriayO0iaéHHOTrOo
YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YUYEHMUYECKOTO JKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
Marepuana, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zanuyd (QHU3MYECKOro TpakTukyma. B mepBoMm ciyuae
NPaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpanust pabdoT MpakTUKymMa B CHUCTEMY JabOpaTOpHbIX paboT, KOTOpHIE
IOPOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
IIPaKTUKyMa IOHMMAETCSI CaAMOCTOSITENIBHOE MCCIIEOBAHUE, KOTOPOE IPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLUH.

B nporpamme 1o @u3nMke cHUCTEMa YYEHHYECKOrOo HKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMaTUKHU JJI1 3THX BHJIOB YUECHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHUSI W OCHalleHus kabuHera ¢usuku. [Ipu sToM oOecreumBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSMU TIPOBOJAMUTH TMpPSIMBIE U KOCBEHHBIE
U3MEpPEHHUs], UCCIEAOBAHUS 3aBUCUMOCTE (DU3MYECKUX BEIUYUH U IMOCTAHOBKY
OMBITOB TI0 MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

bonbioe BHUMaHUE YIENSAETCA PEUICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3anay. Ilpu 3TOM Ayia pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbI0, MO3BOJISIONINE TTPUMEHSThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, Tak U
WHTErpUpysl IPUMEHEHHE 3HAHUI U3 pa3HbIX pa3iesioB. /[ KadyecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCSA 3aJaHHsl Ha OOBACHEHUE/NpPEJCKa3aHHe MPOTEKAHUS
(bu3nUecKux SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH *KU3HU, TpeOyrolue BbIOOpa
bu3nYecKoi MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUeHHIO yueOHOTO Tpolecca Kype (U3UKUA YTIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEeIHEro 00Iero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere GU3MKKA AOHKHO OBITH HEOOXOIAMMOE
JabopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHS YKa3aHHBIX B MpPOTrpamMMme IO
bu3MKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JemoHCcTpanoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrMBAaET IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlMid s



WCCIICOBAaHUS  M3y4aeMbIX  SBJICHUW H  TIPOIECCOB, OMIMPUYECKUX M
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pylIOBaHHE MJI YYEHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaceTCsl B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMHU TEJIIMH U3yUCHUs PUZUKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

dbopMHpoBaHHEe UWHTEpeca M CTPEMJICHUS OOy4YalomMXCd K HAy4YHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJlIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS W (HOPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepUU U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE YMEHUN OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (DU3UUCCKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONM (PU3UKK [JI pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX chepax  Oynmyuei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HaIPABJICHHH.

JlocTikeHne STUX 1eNield 0oOecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B
mpoliecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPEHETO O0Iero oOpa30BaHuUs:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHYI0  (H3UKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JICMEHTBI aCTPO(PU3UKH;

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

OCBOCHHME CIIOCOOOB PpEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Monemblo, 3a/1ay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIBHOE CO3/IaHUE
bu3nueckoil MoJenM, aJeKBaTHOM YCJIOBUSIM 3a/Jadyd, B TOM 4HCIE 3ajad
WHKEHEPHOI'O XapaKTepa;

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPUHILMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHHS Ha OKPYKAIOIIYIO CPEy;



OBJIQZICHUE METOJAMH CaMOCTOATEIBHOTO IUJIAHHUPOBAHUS U TMPOBEACHHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHaldW3a W HHTEpIHpeTaluud uHdOopMaIuu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO37laHME YCJIOBHM [JIsi pa3BUTUS YMEHHUI TMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3ukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsl BBIOMpaeTcss OOYyYaIOUUMUCS, IUIAHUPYIOIIUMH IPOJIOJDKEHHUE
o0pa30BaHMsI 110 CIIEHUATBHOCTAM (PU3UKO-TEXHHUUECKOTO PO,

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

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE TMepeueHb Ja0opaTOpHBIX U
IPAKTUYECKUX paboOT SBISETCI PEKOMEHJOBAaHHBIM, YUWUTEIb JEJAaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM MHIMBUIYaJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COILEPKXAHUE OBYUYEHUA

10 KJIACC

Pazgea 1. Hay4Hblii MeTOA NMO3HAHUS IPUPOABI.

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

DKCHEpUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (PHU3UKeE.

CrocobObl m3Mepenusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  W3MepeHuid  (U3MYECKUX  BeJIUYMH  (a0CoNIOTHasT |
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3NYECKUX SIBJICHUNA U MPOILECCOB (MaTepuaabHasi TOUKA,
aOCOIIOTHO TBEPAOE TENO, HAeajbHasl >KUJIKOCTb, HWACAJIbHBIA ra3, TOYEUYHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOPHUSL.



Ponbp u Mecto puzuku B (HopMHpPOBAHUU COBPEMEHHOM HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LENU IMOCTOSHHOTO TOKAa MpPH
MIOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit nmo ¢usuke. [Ipumepsl n3mepenus
(GU3UYECKUX BEIIMYWH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pazngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKCHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3aJ1a4l MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHONl TOYKH, €ro MPOEKUHH Ha OCU CUCTEMBI
KoopauHaT. TpaekTopus.

[lepemenienne, CKOpOCTb (CpeaHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIUH Ha OCH CHUCTEMBl KOOPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATBLHON TOUYKU OT BPEMEHU U MX
rpaduku.

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

KpuBonuHeinHoe  aBvKeHue. [IBUKeHHE  MaTepUAIIBHOM  TOYKH IO
OKPYXHOCTH. YTJIOBasi W JuHEHHas ckopocTh. [lepmonm m vactora oOpareHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTeJIbHOE (TAaHT€HIMAIbHOE) U TOJIHOE
YCKOpPEHHUE MaTepUaIbHOU TOUKH.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIUJIOMETD,
JNBKEHUE CHapsAOB, LEMHbIE, IlIecTepEéHYaThle W pPEeMEHHBIE Mepenayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus npeaebHOro NeEPEXo1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUMN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pe:KEHHOM IPOCTPAHCTBE.



Habmronenne ABMXKEHHUS Teia, OPOIIEHHOTO MOJ YIiOM K TOPU30HTY U
TOPU30HTANBHO.

HamnpaBneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriI0BOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
T€Jla B PAa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

W3mepeHne yCKOpEeHHsI MPU NMPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KCHHH
10 HAKJIOHHOM IIOCKOCTH.

HccnmenoBanne 3aBUCHMOCTH IIYyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHJO0BaHO
UCIIOJIb30BaHue HU(PPOBOI 1abOpaTOpUN ).

W3ydyeHue JBMXKEHUs Teja, OpPOIIEHHOrO Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JaTbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

N3ydeHne IBHKEHHMS Tella N0 OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MEpHoJia OOpaIlleHUs] KOHUYECKOTO MasiTHHUKA
OT €ro napamMeTpoB.

Tema 2. lunamuxa.

IlepBbii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENEIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepranbHON TOYKHU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW M
VHEPTHOU MAaCCBI.

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

Cuna ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBuKylerocs c
YCKOPEHHEM.



Cuna tpenus. Cyxoe Ttpenue. Cuiia TpEHHSI CKOJBXKEHHUS U CUja TPEHUs
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU ABUKCHUU Teia B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKEHHS.

Hasnenune. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHHu4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIINUITHHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habnronenue qBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMI OTHOCUTENBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOU CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIly CHI €
IIPOU3BEJECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLUAIBbHOM CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3yJIbTaTe B3AUMOICHCTBUS TEI.

N3mepenne Macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IPU JBM)KEHUM OpyCcKa MO HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka TrUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBHXKEHHS Opycka I0
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €ro MaCCHI.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIMX B MPYKHHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

W3yyeHue NBUKEHUS CUCTEMbI TeJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
NErkuit OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYUHE YIIIOBOTO Koddduimenta
3aBucuMOocT Frp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKJIOHHOM IMJIOCKOCTH C NMEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEPAOe Teno. [locTymarenbHOe W BpalllaTeIbHOE JIBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCUTENBHO OCH BpamleHus. llnedo cuibl
CrnoxxeHue CuJil, IPUIIOKEHHBIX K TBEpAOMY Teily. LIeHTp TskecTu Tena.



Y ciioBust paBHOBECHS TBEPOTO TENA.

YcroliunBoe, HeycToiuMBOE, 0€3pa3InuHOE paBHOBECHE.

TexHU4ecKue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILITEHH,
CTPOMTEIBHBIA KPaH, PEIIETYaThIE KOHCTPYKLIUU.

Hemoncmpauuu.

Y ciioBUst paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomuol, RpaKmMuKym.

HccenenoBanve yciloBUM paBHOBECHS TBEPAOIO Ted, HMEIOLIEro0 OCh
BpAILLCHHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PACUYET CHJI YIIPYTOCTH.

N3ydeHne yCcTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axonvl coOXpaneHusn 6 MmexaHukxe.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MAaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBHKEHUU LIEHTPa Macc.

MMiysibC CHIIBI M U3MEHEHHUE UMITYJIbCA TelA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

MoMeHT umnyibca MarepualibHOW TOYkW. lIpeacraBineHne o coxpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MounHOCTb CUIIBI.

Kunernueckasi »Hepruss MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHUH
KUHETUYECKOW YHEPTUU MATEPUATILHOU TOUYKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHuumaneHass >HEprus.
[ToTenmmanbHas 3Heprust ynpyro neGopMupoBaHHON NpyxuHbl. [loTeHnmanbHas
DHEPrus Tejla B OJHOPOJHOM TIpaBUTAaUMOHHOM moje. [loreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM T0JIe OJHOPOJHOTO IIapa (BHYTpHU U BHe Iiapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHIHUAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/IM Ui MIEAIbHOM JKUIAKOCTU Kak CIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU dJHEPIHH.

TexHu4ecKue yCTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHL: JABUKCHHUE PAKeT,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOI, (PUTrypHOE KaTaHUE Ha
KOHBKax.



Hemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

N3mepeHre MOIITHOCTHU CHUJIBL.

N3MeHeHne 3HEpPTUn Telia MPU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpalieHUs] KUHETHYECKOM WM IMOTEHIHMAIBHOW SHEPrud NpH
JICVICTBUM HA TEJIO CUJIBI TSXKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJEIU DJIEKTPOMOOWIISE M MOIIHOCTH
CHJIBI TSATH.

CpaBHEeHME U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHIIBL.

HccnenoBanne coxpaHeHHs] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMAILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CHJIBI TPEHHUS TPH JBWKCHUH Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuast Gusuka 1 TEpMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KMHeTnyeckorn Tteopuun (MKT), ux
ombITHOe oOocHOBaHue. Juddysus. bBbpoyHOBckoe JBIWKEHHE. XapakTep
JBWKCHHS WM B3aUMOJECHCTBUS 4YacTUL BellecTBa. Moaenu CTpOEHUs TIa3oB,
KUIKOCTEH W TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE JITHX
Mozeneil. Macca u pa3zMmepbl Mosekyn (atomoB). KonuuecTBo BemiecTsa.
[ToctostnHast ABorazpo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3aMmepenus. Illkama
temneparyp Llenbcusi.

Mogenb nieanbHOTrO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasza JBHXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomroTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3ompoiiecchl B
UJeabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBA3pb  MEXIy JaBJICHUEM U CPeAHEM KUHETUYECKOW  DHEprueiu
MOCTYNATEILHOIO TEIJIOBOTO JABUAKEHUS MOJEKYJ HJCAIbHOr0 rasa (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATBHOTO Ta3a).



CBs13b a0COTIFOTHOM TEMITepaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOW SHEPrue MOCTyNaTeIbHOIO TEMIOBOTO IBUKEHUA €€ YaCTHUL.

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

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buaeoponuk ¢ 3anMchi0 peaibHOTO OPOYHOBCKOTO JBUKEHUSL.

Hudbdy3us sxkuIKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Moenu KpuCTaINIMYECKUX PEIIETOK.

HabGnronenue u rcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnepoBanne mpolecca yYCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS TIPH
TEIJIO00MEHE MEX Ty Topsiueit U XOJI0JHOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BAaHHE
1 poBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCJIOBUH IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpEeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIIMYMH, OIMCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOITIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMOnpou3BOJIbHASA — pesakcaius
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.

Mogens uaealbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMa YpPaBHEHUI:
ypaBHeHHEe MeHnaeneeBa—Knanelpona U BbeIpaK€HUE [JIi BHYTPEHHEW SHEPTHM.
VY ClI0BUS TPUMEHUMOCTH 3TOM MOJIENIHM: HU3Kasi KOHUEHTPALMsl YACTHIL], BBICOKHE
TeMIeparypol. BelpaxkeHue i1 BHyTPEHHEN SHEPTUUA OJJHOATOMHOTO HJICATBbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOoauHaMuKe. Boruucienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.



Tennonepenaua  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  SHEPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMKocTh Tena. YAelbHas W MOJISIpHas
TEINTIOEMKOCTH BELIeCTBA. YpaBHeHHMe Marniepa. YaenbHas TEIUIOTAa CrOpPaHUsA
TormBa. Pacu€r KkoiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM TpoIiecce.

[lepBblli 3aKOH TepMOAMHAMHKU. BHyTpeHHsAst osHeprus. Kosmuectso
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

BTopoii 3ak0H TEpMOJMHAMUKHM JiI PABHOBECHBIX IPOLECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONM CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadarta. AOCOIIOTHAS TEMIIEpaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MTPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACTIEKThI UCMOJIb30BaHUS TEIUIOBBIX JBUTaTENeh. TemioBoe
3arpsI3HEHUE OKPYIKAIOIIECH CPEbI.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIM W KapOIOpAaTOPHBINA ABUTATENM, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHMYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOW» M DJICKTPOIHEPTHH.

Hemoncmpayuu.

M3meHeHne TeMiiepaTypsl Mpy a1uadaTuueCcKoM pacIIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHUE YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne agunabaTHOTO Ipoiiecca.

KomrbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mpolecca.

N3yueHne B3aMMOCBSA3M SHEPTHM MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.



Tema 3. Aepecammusie cocmoanusn eeuwecmea. Dazosvle nepexoonl.

[TapooOpazoBanue u koHjaeHcauus. Mcmapenue W KureHue. Y JenbHas
TEIJIOoTa MapooOpa3oBaHUs.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYpPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTalmM3auusa. YJI€JbHAas TEIJIOTa IUIABJICHUS.
CyOnumarius.

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

TemnnoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX TeJ, 0ObEMHOE M JIUHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUN B (Pa30BbIX NMEPEXOIaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanumsipasie siBinenus. J{apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMBITH ¢ MBUTBHBIMU TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

HaGmronenne manbix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.



N3mepeHne yaenbHON TEMIOTHI IUIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEIIECHUH.

N3mepenne ko duiimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayis FOnra.

HccnenoBanne 3aBUCUMOCTH  AedopMailiil pe3nHOBOrOo oOpasma ot
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnekTpu3auus Ten U €€ MPOSIBICHUS. DJNEKTpUYECKuil 3apsn. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynmoHa.

OnexTpudeckoe noje. Ero neficTBue Ha 3JEKTPUYECKHE 3apsibl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JI1s1. OHOPOAHOE ANEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsiga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

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

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

Jnsnextpuku B AJIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
IIPOHUIIAEMOCTb BELIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOrO
KOHJIEHCATOpaA.

[TapannenbHOE coenMHEHUE KOHIEeHCAaTOPOB. [locnenoBarenbHOe COEqUHEHNE
KOH/JIEHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTULbI B OJTHOPOJIHOM DJIEKTPHUYECKOM IIOJIE.



TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: AIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpocTtatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  D3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUIECKON NPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsiKa 1 paspsaka KOHJICHCATOpa YEPE3 pE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
M3JIy4YCHUS CBETONOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpUUecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hampskenue U u DJ1C &.

3akod OMa U1l ydacTKa [EMu.

DJIEKTPUUECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpuieckux meneil. [IpaBmia Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOUIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.



OJC u BHyTpeHHee CONPOTHUBJIECHHWE HCTOYHUKA TOKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1enmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK IIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS MJII PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COIPOTHUBIICHHS TIPH TOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coennHeHnss UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejaesia u3MepeHus ammnepMerpa (BoIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

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

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DJIEKTPUYECKAasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOANUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.



[TomynpoBOIHUKMY. CobOcTBeHHass W TMpUMECHass  MPOBOJUMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onektponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMmIbl, JJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, dJIEKTPOHHAS MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco6bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPHUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MexnpeaMeTHbie CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTHKH, OUOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



TEeOpHs, HAOIIOJEHUE, SKCIEPUMEHT, MOJIECIMPOBAHHUE, MOJENIb, H3MEPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENIbHbIE TPUOOPHI, I pOoBas 1adopaTopusi.

Mamemamuka: pelleHHWE CHUCTEMbl YypaBHeHUH. JIuHeiHas QyHKIuA,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX NMPOEKIINU HA OCH KOOPJIUHAT, CJI0KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHUpoae, Auddys3usi, ocMoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTHIM3aus OHOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KATWJLISIPHBIC SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIIpPHAsh Macca, MOJIYyYEeHUE HAaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPIBIX TN, KUIKOCTECU U Tra30B, )KUAKUE KPUCTAIUIbI, AJICKTPUUECKUE
CBOMCTBAa METAILJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUALINS, TaTbBAHUKA, DJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghus: BnaxxHOCTh BO3TyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: nipeoOpazoBaHue IBWKEHUN C WCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKUJKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITENH, peméryaTble KOHCTPYKIMU), UCIOJIb30BaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYrHe), IBUTaTe]ib BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJI€ HAaHOMATEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
ra30pa3psIHbIE JIAMIIBI, TTOJIYITPOBOJHUKOBBIE IPUOOPHI, TaIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noae.

B3auMojelicTBUE€ TOCTOSHHBIX MArHMTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMD cynepro3uuuu
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 cuitbr Jloperra.



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

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IIPOLIECCH: IPUMEHEHHE
MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

KaptuHa 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nHUI MarHuTHOM MHYKIIMH TOJIA IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHNKA, KATYIIKH C TOKOM.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB peppOMArHETHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uaaykuuu. OJIC wHAyKuuu. 3aKOoH 3JIEKTpOMarHUTHOW uHAyKiuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.

OJIC wHAyKUMH B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MHAYKIMOHHAS
[€Yb, COJICHOU/, 3aIUTa OT JICKTPU3ALMH TEJ NMPU ABUKEHUH B MArHUTHOM I10JIE
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.



UccnenoBanue 3aBucuMoctd IOJIC MHAYKIIMU OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.

[TpaBuno Jlenua.

[TameHrie MarHuTa B aTlOMUHHUEBOM (MEIHOMN) TpyOe.

SBneHue cCaMOMHIYKIIHMH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMH OT CKOPOCTH M3MEHEHHS
CWJIBI TOKA B LIEMH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKym.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne MHAYKIUU BUXPEBOTO MarHUTHOTO TTOJIA.

HccnenoBanue sIBICHUS CAMOWHIYKIIUH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonnueckue konebanus. Kunematnueckoe M JTMHAMUYECKOE OMMCAHUE.
DHEpreTUYecKoe ONHUCAHHUE (3aKOH COXPAaHEHHsI MEXaHUYECKOW 3Hepruu). BeiBox
JUHAMHYECKOT0 ONMMCAaHUS FapMOHMYECKUX KOJeOaHUH M3 UX SHEPreTUYecKoro u
KMHEMaTU4ECKOTO ONUCAHMUS.

AmMmutyaa u ¢asza kojnebaHui. CBsi3b aMIUIMTYIbl KOJEOAHU HMCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactotra koneOanuid. [lepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTHYecKoro MmasiTHuka. Ilepros cBOOOJHBIX KoOJ€OAHUH NPY>KMHHOIO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyXeHHbIe Konebanus. Pezonanc.
Pe3onancHas kpuBas. BnusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHruecKkue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOILIECChl: METPOHOM, YaCHI,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKECHUS.

Habmoienne He3aBUCMMOCTH MEepro/ia MallbIX KosieOaHuil rpy3a Ha HUTU OT
aAMILUTUATY/IBI.

HccnenoBanue 3aTyxaromux KoieOaHuid U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

UccnenoBanune kosnebaHUWM Tpy3a Ha MACCHUBHOM MpPYXHUHE C IENbIO
(dbopMupOBaHUA MTPEICTaBICHHUM 00 WeaIbHON MOJENN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPHU KOoJeOaHUIX Ipy3a Ha MPYKUHE.



HccnenoBanue BRIHYXAEHHBIX KOJIEOaHU.

Hab6mronenue pe3onasca.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO W MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNl Ha yIIPYyTOM IO/BECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MAsSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY 1Bl 3aTyXaOIIMX KOJIeOaHuH.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
ujeanbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYOM CHJIbI TOKA B KOJIe0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMAarHUTHbIE Kojie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

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

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

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHH4eCcKkrue yCTPOMCTBA M TEXHOJOTHUYECKHUE IPOLECCHL: JIICKTPUUYECKHUI
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JJIEKTPOIIEpEaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJEOAHUI OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['erepaTop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 35IeKTPOMAarHuTHOTO TeHEPATOPA.



BbIHYX/I€HHbIE CHHYCOHMIAJIbHBIE KOJIEOaHHUsI.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOpa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOpa.

Y CcTporCTBO M PHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Monenb TMHUY 3JIEKTpONEpEIayuu.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKym.

Nzyuenue tpanchopmaropa.

HccnenoBanre NEPEMEHHOIO TOKAa 4YEpe3 IMOCIEAOBATEIBHO COCIUHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie pabOThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMazHUMHbLE 0JIHbIL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CpoiicTBa MEXaHUYECKHUX BOJIH: OTpPa)KCHHE, MpeJOMJICHUE, WHTEephEepeHIus H
nudpaxims.

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

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalKs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakimsl.

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHrUecKue YCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpayuu.

O6pa3oBaHue U pacIpPOCTPAHEHUE OTEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.



CBolicTBa ylIbTpa3ByKa U €ro MIPUMEHEHHE.

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

HccnenoBanre  CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUSHHUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

W3ydeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacupOCTpaHEHHE CBETa B OJHOPOIHOM cpene. Jlyd ceera.
To4euyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHue n3oOpakeHUi B
10ckoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [IocToOSHCTBO YaCcTOThI
CBETAa U COOTHOLIEHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpa”ully paszena IByX ONTUYECKUX CPEN.

Xon nydeit B mpusme. [ucnepcust cera. CroxHbId cocTaB 0€l0ro cCBeTa.
IBerT.

[lonHoe BHyTpeHHee OoTpaxkeHue. [IpenenpHbIil yroyl MoJIHOr0 BHYTPEHHETO
OTPaKECHMUSI.

ColOuparomue W pacceuBaromde JUH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTossHUE M OITHYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTh (DOKYCHOTO
paccTosiHusl TOHKON cepudeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MIOKa3aTelIs MPEIOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenuuss cBera. KorepeHTHble HCTOYHUKHU.
YcnoBust HaOMOAEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTIEpEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuueckux
UHTEP()EPEHIIMOHHBIX CXEM.



Hudpakmus cBera. [dudpaxinmonHas pemérka. YciaoBue HaOIIOICHUSA
IJIABHBIX ~MAaKCUMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHHE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkiinOHHAs peréTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabiroieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

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

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Hab6mronenue nntepdepennu cBera.

HabmroieHue 11B€TOB TOHKUX IJIEHOK.

Hab6mronenune nudpakxium ceera.

N3yyenue nuppakinOHHON pErETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpumeHeHne noJIIPOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne rnokasaTess NpeJoMIIEHHs CTEKIIA.

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

N3mepennie POKyCHOTO pacCCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tony4yenune n300paxkeHusi B CUCTEME U3 IIIOCKOTO 3epKaJia U JIUH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIInN 1 OISIPU3AIIN CBETA.

N3yyeHue noyisipu3aiyy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yyenue nHTEpPEepeHIIny JIa3epHOTO U3ITyUYEHUS HA IBYX IIEIAX.

HabGnronenue nucnepcuu.

Hab6mrogenue u uccnenoBanue AMPPaKuOHHOTO CIEKTpa.

N3mepenue InMHbI CBETOBOU BOJIHBI.



[ToydeHune crekTpa W3IIy4eHHS CBETOAMO/A MPU MOMOIIH TU(DPaKITMOHHOM
PEIIETKMU.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPHH OTHOCHUTEIHLHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynatsl
CIIEUAIBHOW T€OPUU OTHOCUTEIHLHOCTH.

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEd U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. JHEPTUS
MTOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

VYyeHnueckuit SKCEPUMEHT, JTabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX 4acTUI] (IO
dboTorpadusiM TPEKOB 3apPS>KEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

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

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl GoTodddexra. YpaBHeHUe
OunmeiHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarolrytro moBepxHOcTh). Ombiter I1. H.
JleGenena.

BosiHoBbIle cBOMicTBa yacTull. Bosnel ne bponis. lnuHa BoaHb!l ne bpoitis u
pa3Mepnsl  o0JlacTh  JIOKQJIM3allMKM  JABWKYIIeHcs dacTuiel. KopmyckymnsipHo-
BOJTHOBOU Ayanu3M. Jludpakius 3JeKTpOHOB Ha KpHUCTaJlJIax.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHn4ecKkrue yYCTpPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: CIIEKTPOMETD,
dotorneMeHT, GOTOAATYMK, TYHHENBHBIM MMKPOCKON, COJHEYHas OaTaped,
CBETOIUO.

Jlemoncmpayuu.

®doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.



HccnmenoBanue  3aBUCHMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

Hccnenosanue poropesucropa.

N3mepenne noctosiaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma.

OnpITEl O KCCIEIOBAHHUIO CTpOEHUs aTtoMma. IlnaHerapHas MoJenbp aToMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHre (pOTOHOB MPHU MEPEXO0Ie aToMa
C OJTHOTO YPOBHS DHEPIMU HA JPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUH ATOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHUYecKHe yCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpoRCTBO 1 IEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYEHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

Habnronenue nmuHeyaToro CexTpa.

HccenenoBanne CIieKTpa pa3peKEHHOI0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOW Punbepra.

Tema 3. Qusuka amomHo20 A0pPa U I1eEMEHMAPHBIX YACHMUY,

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PanunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3inydeHue.

3akOH paJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 W3JIy4eHHs. BiusHue pagnoakTHBHOCTH Ha >KUBBIE
opranu3Mbl. EcTecTBeHHBIN (oH n3nydeHus. Jlosumerpus.

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

SAnepnsie peakuuu. Jlenenue u cuHtes saep. AnepHnie peaktopsl. [Ipobiaemsl
YIOPABIISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEeKThl pPa3BUTHUSA
AIEPHON DHEPIETUKH.



MeTtoabl perucTpaluuy U UCCIEIOBAHUS 3JIEMEHTAPHBIX YACTHLI.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. DapHOHBI, ME30HBI M JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TirooHHAs MOAENb apPOHOB.

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

EnuncTBO pu3nyeckoil KapTHHBI MUDA.

TexHn4eCKre yCTPOWCTBA U TEXHOJIOTHUYECKHE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsk TOMOTrpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie TpeKoOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paiioakTUBHOTO (hOHA C UCIIOIB30BaHUEM JI03UMETPA.

N3yueHne noraomeHus: 6eTa-4yacTUll aTIOMUHUEM.

Pa3znea 8. DieMeHTBI ACTPOHOMUM U ACTPOGU3HKH.

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU IS OOBACHEHHS TPHUPOIBI
KOCMUYECKHX 00BEKTOB.

Metoasl aCTpOHOMHMYECKHX HcciieoBaHUi. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAIUOTEIECKOIbI, BHEATMOC(EpHask aCTPOHOMUS.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

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

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.

Habmronenust 3B€3qH0r0 HEOA HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHHUHN JJIsT OTIPEICTICHUS TTOJI0OXKEHUSI HEOECHBIX 0OBEKTOB



Ha KOHKPETHYIO [aTy: OCHOBHbIE c03Be3usi CEBEpHOIro MOJyIIapus U SpPKHE
3BE3ILI.

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

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 m3MepeHus (pU3NIECKUX BEJIMYHUH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUECKUX BETUUHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX WM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
¢u3nyecKux BEJIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.

O0o0uieHne U cucTeMaTu3alus CoJep KaHUsl pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Pony ¢usuku u acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MHUPA, 3HAUYEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbBHOM UM  MPOTHOCTHUYECKOW  (DyHKIIMIA
busndecKkoil Teopuu, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU TPECTABICHUIN
0 (u3NUYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00OIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTe€MaTHuKH, OMOJIOTHUH, XUMUHU, T€Orpapuu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAy4YHBIH (akT, rumoresa, (pusmyeckas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OHKCIHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPHl M MX MPOEKIMH HA OCH KOOPIMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBogubie 3nemeHTapHBIX (yHKuMA. [Ipu3Haku mogoO0us TPEYrOJHLHUKOB,
oTpeeNeHe MIOMAAN MIIOCKUX GUryp u 00bEMa Tell.



Buonozusa: »nextpuyeckue SBIEHUS B >KUBOM Npupoie, KosebaTeabHble
JBIKEHUS B JKMBOW TNPHUPOJAE, DOKOJOTMYECKHE PHUCKHM ITPH IPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ, KPUCTAIMYECKAs CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

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

Texnonocusa: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpOoJABUTaTENb AKOOH, reHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAsS IeYb,
JMHUAW JJIEKTpoIepeaad, 3JIEKTPOABUTaTelb, paaap, PaAuONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CyTHUKOBBIE
IIPUEMHMKH, sJIepHAs DHEPreTUKa U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.

HaHpaB.]IeHI/ISI BOCIIMTAaHUA

[Iporpamma peain3yeTcs B €IMHCTBE YU€OHOM U BOCIIUTATEIBLHOMN JAesATEIbHOCTH
IIKOJIBI [I0 OCHOBHBIM HAaIpaBJIECHUSAM BOCHIUTAaHUSA B cOOTBEeTCTBUU ¢ PI'OC:

1.I pasxcoanckoe 6ocnumanue BKIKOYACT: CO3/IaHUE YCIOBUM /1JI1 BOCIIUTAHUS Y
JIETEN aKTUBHOM T'PAXKIAHCKOW MO3UIMHU, TPAXKIAHCKON OTBETCTBEHHOCTH,
OCHOBAHHOM HAa TPAJIUIIMOHHBIX KYJbTYPHBIX, JyXOBHBIX U HPABCTBEHHBIX
[EHHOCTSIX POCCUMCKOro OOIIECTBA; Pa3BUTHE KYJIbTYpPbl MEKHAIIMOHATBHOTO
oOmeHust; (HOpMUPOBAHKE MPUBEPKEHHOCTH UJICSIM UHTEPHAITMOHAIN3MA,
JPYXKOBbI, pAaBEHCTBA, B3AMMOIIOMOIIN HAPOJAOB; BOCIHUTAHUE YBAKUTEIHHOTO
OTHOULIEHHUS K HAIMOHAJIBHOMY JJOCTOMHCTBY JIFOAEH, UX YyBCTBAM, PEJIMTHO3HBIM
yOEXKICHUSAM; pa3BUTUE TIPABOBOM U MOJMTUUECKON KYJIbTYPHI IETEH,
paclIMpeHre KOHCTPYKTUBHOTO YYACTHS B PUHSATUU PEIICHUM, 3aTPAruBarOINX
WX TIpaBa U UHTEPECHI, B TOM YHUCJIE B Pa3IMUHbIX (JopMaxX caMOOpraHu3aIu,
caMOyTpaBJIeHHUs, OOIIIECTBEHHO 3HAYMMOM JAeSTEILHOCTH; PA3BUTHE B IETCKOM
Cpene OTBETCTBEHHOCTH, PUHIUIOB KOJUIEKTUBU3MA U COLIMATIbHOU
CONUIAPHOCTH; (HOPMUPOBAHKE CTAOMIHLHOM CHCTEMBbl HPABCTBEHHBIX U
CMBICJIOBBIX YCTAHOBOK JINYHOCTH, TO3BOJISIFOIIMX HPOTUBOCTOATH UACOJIOTHI
IKCTpEMHU3Ma, HaIIMOHATU3Ma, KCeHO(POOHH, KOPPYIITUHU, TUCKPUMHUHAITUH TI0
COLIMAJIbHBIM, PEJINTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IPU3HAKAM U JPYTUM
HEraTUBHBIM COLIMAIILHBIM SIBJICHUSIM; pa3pab0TKy U peaiu3aluio MporpaMmm



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

2. Ilampuomuueckoe socnumanue u GOPMUPOBAHNUE POCCUNCKON MIACHTUIHOCTH
MpEAyCMaTPUBAET: CO3JAaHUE CUCTEMBI KOMIUIEKCHOTO METOJANYECKOTO
CONPOBOXKICHHUS IEATEIbHOCTH ME€IaroroB U APyrux pabOTHUKOB, y4aCTBYIOIIHUX
B BOCITUTAHUU MTOAPACTAIOIIETO MMOKOJIEHUS, TI0 (POPMUPOBAHUIO POCCHICKOM
IPAXKIAHCKON UAEHTUYHOCTH; (POPMUPOBAHKE Y AETEH MATPUOTU3MA, YyBCTBA
TOPAOCTH 3a CBOKO Po/MHY, TOTOBHOCTH K 3a1uTe HHTEpecoB OTeuecTna,
OTBETCTBEHHOCTH 3a Oyayiee Poccun Ha OCHOBE pa3BUTHSI IPOTPaMM
NAaTPUOTUYECKOIO BOCIIUTAHUSA JI€TEH, B TOM YUCJIE BOCHHO-ITATPUOTHYECKOTO
BOCITUTAHUSL; TOBBIIICHUE KaYeCTBA MPEMOJaBaHUs TyMaHUTAPHBIX YUEOHBIX
IIPEIMETOB, 00ECIEUNBAIOIIETO OPUEHTALNIO 00YUYAIOIIHUXCSA B COBPEMEHHBIX
OOILIECTBEHHO-TIOJUTUYECKUX MpoLeccax, nmpoucxoasumx B Poccuu u mupe,
TaKX€ OCO3HAHHYIO BBIPAOOTKY COOCTBEHHOM MO3UIIMHU 10 OTHOIICHUIO K HUM Ha
OCHOBE 3HaHUS U OCMBICIIEHUSI UCTOPUH, JYXOBHBIX LIEHHOCTEN U TOCTHUKEHUI
Halllel CTPaHbl; Pa3BUTHUE y MOJPACTAIOIIETO MTOKOJIEHUS YBAXKECHUS K TAKUM
CHUMBOJIaM TOCYJIapCTBa, Kak repo, duar, rumu Poccutickoit @enepanmu, k
HMCTOPUYECKUM CUMBOJIaM U MamMsiTHUKaM OTedecTBa; pa3BUTHE TOMCKOBOM U
KpaeBEQUECKON AEATEIbHOCTH, JETCKOTO MTO3HABATEIBHOIO TYpU3Ma.
3./[yxoeHo-HpascmeenHoe gocnumanue I€Te Ha OCHOBE POCCUNCKUX
TPaJAMLIMOHHBIX LIEHHOCTEN OCYLIECTBIISIETCS 3 CUET: Pa3BUTHS y AETEH
HPaBCTBEHHBIX YyBCTB (UECTH, J10JITa, CIPABEIJIMBOCTH, MUJIOCEPIUS U
pyx)enoous); GopMUPOBAHUS BHIPAXKEHHOW B MOBEICHUN HPABCTBEHHOMN
MO3UIIMU, B TOM YHCIIE CIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY 100pa; pa3BUTUS
corepeXuBaHus U (POPMUPOBAHUS TTIO3UTUBHOTO OTHOIIIECHUS K JIFOJISIM, B TOM
YHUCIIE K JIMIAM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 37J0POBbsI 1 MHBAJIU]IAM;
pacUIMpPEeHHs] COTPYIHUYECTBA MEXKIY FOCYAapCTBOM U OOIIIECTBOM,
OOLIECTBEHHBIMU OPraHU3aALUSIMU U HHCTUTYTaMu B c(epe JyXOBHO-
HPaBCTBEHHOI'O BOCIIUTAHUSA JE€TEH, B TOM YUCIE TPAIUIIMOHHBIMU
PENMTUO3HBIMU OOIITMHAMU; COACUCTBUS (DOPMUPOBAHUIO Y JETEH TO3UTUBHBIX
YKU3HCHHBIX OPUEHTUPOB U MJIAHOB; OKA3aHUsI TIOMOIITH JIETSIM B BRIPAOOTKE
MOJIeJIel TOBEJCHHUS B PA3JIMYHBIX TPYIHBIX KU3HEHHBIX CUTYaIIUSIX, B TOM
YHClie TPOOJIIEMHBIX, CTPECCOBBIX U KOH(IMKTHBIX.

4.9cmemuyeckoe socnumanue npeanoaraeT: 3pHEeKTUBHOE UCIOIb30BAHKE
YHUKQJIBHOTO POCCUICKOTO KYJIbTYPHOI'O HACJIENS], B TOM YHCJIE
JUTEPATYPHOT0, MY3bIKAJIBHOTO, XYA0KECTBEHHOT'0, TEATPAIBHOTO U
KHUHEMaTorpapuuecKkoro; CO3/JaHKE PABHBIX JJIsl BCEX AETEeH BO3ZMOXKHOCTEH
JIOCTyNa K KyJbTYPHBIM LIEHHOCTSM; BOCIIUTAHUE YBAKEHUS K KYyJIbTYpE, SI3bIKaM,



TpaauLIMsIM U 00bIUasiM HAPOJOB, MpokuBaroimux B Poccuiickoit denepannu;
YBEJIMYEHHE JIOCTYIMHOCTHU ACTCKOM JIUTEpaTyphl 715l ceMel, MpUOOIIeHUE IeTel
K KJJACCUYECKUM U COBPEMEHHBIM BBICOKOXY0KECTBEHHBIM OT€UYECTBEHHBIM U
MHPOBBIM MMPOU3BEAECHUAM UCKYCCTBA U JINTEPATYPHI; CO3JAHUE YCIOBUMN TS
JOCTYITHOCTH MY3€WHOW U T€ATPAJIbHOU KYJbTYPBI I IE€TE€H; Pa3BUTHE
MY3€MHOM U TeaTPAIBHOU MENATOTMKH; MOIIEPKKY MEP IO CO3JAHUIO U
PaCIPOCTPAHEHUIO IPOU3BEICHUM UCKYCCTBA U KYJIbTYPbI, IPOBEICHUIO
KYJBTYPHBIX MEPOIIPUATHN, HAIIPABICHHBIX HA MOITYJIAPU3ALUI0 POCCUNCKUX
KYJIBTYPHBIX, HDAaBCTBEHHBIX U CEMEUHBIX [IEHHOCTEH; CO3aHue U MTOIACPKKY
IIPOU3BOJICTBA XYA0KECTBEHHBIX, JOKYMEHTAIbHbIX, HAYYHO-IIONYJISAPHBIX,
y4€OHBIX U aHUMAaIlMOHHBIX (PUIIbMOB, HAIIPABJIIEHHBIX HA HDABCTBEHHOE,
IPaKJaHCKO-NIATPUOTUYECKOE U OOLIEKYIbTYPHOE pa3BUTHUE JAETEH; MOBBILICHUE
poJii OUOJIMOTEK, B TOM uncie OMOIMOTEK B cUCTEME 00pa30BaHMsl, B
NPUOOLIEHUHU K COKPOBHUIIHUIIE MUPOBOM M OT€YECTBEHHOM KYJIBTYPBI, B TOM
YHUCJIE C UCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTUI; CO3aHUE YCIOBUI
JUISL COXPAHEHM S, TOJACPKKH U Pa3BUTHS ITHUYECKUX KYJIBTYPHBIX TPAIULIUN U
HapOJHOI'0 TBOPYECTBA.
5. Dusuyeckoe gocnumanue, opmuposanue Kyaibmypovl 300p06bs U IMOYUOHATLHOSO
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 M 3JI0pOBOMY 0O0pa3y KHU3HH, 3aHATHSAM (U3UYECKON KyJIbTYpoul H
CIIOPTOM, Pa3BUTHUE KYJbTYPhl 3J0pPOBOI0 MUTAHUA;, CO3JaHUE Ul JETEH, B TOM
Yucjae JeTe ¢ OrpaHUYECHHBIMM BO3MOXHOCTSAMH 310pPOBbs, YCIOBUM JUIA
PETYISIPHBIX 3aHATHI (DU3NIECKON KYIbTYpOH U CIIOPTOM, Pa3BUBAIOIIETO OTAbIXA U
03/I0pPOBJICHUS, B TOM YHWCJE€ Ha OCHOBE Pa3BUTHs CHOPTHUBHOW HH(PACTPYKTYpHI U
NOBBIILIEHUA d(PPEKTUBHOCTUA €€ MCIOJIb30BAHUS; Pa3BUTHE KYJbTYpbl 0€30MacHOM
KU3ZHENIEATEIbHOCTH, MPOPUIAKTUKY HAPKOTUUECKON U aJIKOTOJIbHOM 3aBUCUMOCTH,
Ta0AaKOKypeHUs M JIPYTUX BPEIHBIX MPUBBIYEK; MPEIOCTaBICHUE OOYYarOMIMMCS
oOpa3oBaTeNbHBIX OpraHM3alMii, a Takke JeTSIM, 3aHUMAIOIIUMCA B MHBIX
OpraHM3alusIX, YCJIOBUH Ui (PU3NYECKOTO COBEPIICHCTBOBAHMS Ha OCHOBE
PETryJIApHBIX  3aHATHH  (QU3KYIbTYypoll ©  CHOPTOM B COOTBETCTBHHM  C
WHANBUAYAIbHBIMH CIIOCOOHOCTSMU M CKJIOHHOCTSIMU JI€T€H; HCIOIb30BaHHE
NOTEHIMAJIa CHOPTUBHOW JACATENBHOCTH JUISl MPOPUIAKTUKH  aCOLUATBHOTO
NOBEJICHNUS; COJIEHCTBHE TMPOBEACHUI0 MAaCCOBBIX OOIECTBEHHO-CIIOPTUBHBIX
MEPONPUATUIN U MPUBJICYEHNUE K YYACTUIO B HUX JICTEH.
6. Tpyoosoe socnumanue peannsyercs IOCPEACTBOM: BOCIIUTAHUSA y JETeH
YBaXXEHHUS K TPYy U JIOASIM TPy, TPYIOBBIM JOCTHKEHUSAM; (POPMHUPOBAHUS Y



JIeTel yMEHHI 1 HaBBIKOB CaMOOOCITY>KMUBaHHUsI, TOTPEOHOCTH TPYIUTHCS,
J00POCOBECTHOTO, OTBETCTBEHHOI'O M TBOPUYECKOT'O OTHOIIICHUS K pa3HbIM BUIaM
TPYJOBOI IESATEILHOCTH, BKIItOUasi 00y4EHHUE U BHIMOJHEHUE JOMAIITHUX
00s13aHHOCTEM; pa3BUTHUSI HABBIKOB COBMECTHOM pabOThI, yMeHUs pabOTaTh
CaMOCTOATENBHO, MOOMIIHN3YsI HEOOXOIUMBIE PECYPCHI, TPABUIBLHO OLIEHUBAS
CMBICII U TIOCJIEICTBUS CBOUX JICMCTBUI; CONEUCTBUS NPO(HECCUOHATEHOMY
CaMOOMPEIEICHUIO, TPUOOIIECHUS AETEH K COIIMATIbHO 3HAUUMOM 1eATeIbHOCTH
JUTSL OCMBICTICHHOTO BbIOOpa mpodeccuu.

7.9Kon02uueckoe ocnumanue BKIIOUAET: PA3BUTHE Y IETEW U UX POJUTENECH
HKOJIOTUYECKOM KYJIbTYphl, OEPEKHOI0 OTHOIICHUS K POJTHOM 3eMJie, TPUPOIHBIM
oorarctBam Poccun u Mupa; BoCIIuTaHHE YyBCTBA OTBETCTBEHHOCTHU 32 COCTOSTHUE
IIPUPOJIHBIX PECYPCOB, YMEHHUI M HABBIKOB PAa3yMHOT'O IIPUPOIONIOIB30BAHMS,
HETEPIIMMOT0 OTHOLIEHHUS K JEUCTBUAM, IIPUHOCAILINM BPEJ SKOJIOTHH.
8.1]ennocmu HayuHo2o no3Hanus IOJPA3yMEBAIOT: COACHUCTBUE MOBBIIIEHUIO
IIPUBJICKATEIbHOCTH HAYKH JUJIS MOAPACTAIOIIETO TOKOJIEHUS, TOANEPKKY HAYYHO-
TEXHUYECKOT0 TBOPYECTBA JETEH; CO3JaHUE YCIOBUM JJIA I1OJIyYEHUA JETbMU
JIOCTOBEPHON MH(POPMAIMH O TIEPEOBBIX JOCTHKEHUSAX U OTKPBITUSIX MUPOBOH U
OTEYECTBEHHON HAayKH, IOBBILICHNS 3aMHTEPECOBAHHOCTH MTOAPACTAIOLLETO
MOKOJICHHSI B HAYYHBIX [MO3HAHUSIX 00 YCTpOKWCTBE MHpa U OOLIECTBA.

IlesieBble OpUEHTUPHI PE3YJIbTATOB BOCIIUTAHUS HA YPOBHE CPeIHEr0 0011ero
o0pa3oBaHusl.



I'paxxnanckoe BociuTanue

OC03HaHHO BBIPAKAOIINNA CBOIO POCCUICKYIO IPAKIAHCKYIO PUHAJIEKHOCTD
(MIEHTUYHOCTH) B MOJIUKYJIBTYPHOM, MHOTOHALIMOHAJIBHOM U MHOTO
KOH(ECCUOHATIBHOM POCCUHCKOM OOIIIECTBE, B MUPOBOM COOOIIIECTBE.

Co3zHaronuii CBO€ €IMHCTBO ¢ HApoAOM Poccny Kak MCTOYHHUKOM BIJIACTH U
CyOBEKTOM ThICSUEJIETHEN POCCHIICKOM rOCYJapCTBEHHOCTH, ¢ Poccuiickum
rocyJapCcTBOM, OTBETCTBEHHOCTH 3a €r0 Pa3BUTHE B HACTOALLEM U OyIyIllEM Ha
OCHOBE UCTOPHYECKOI0 IIPOCBEUIEHHUS], C(HOPMHUPOBAHHOTIO POCCUIICKOTO
HallMOHAJIBHOI'O UCTOPUYECKOTO CO3HAHMSL.

[TposiBrsitonuii TOTOBHOCTH K 3aniuTe PoauHbl, CHOCOOHBINA apryMEHTUPOBAHHO
OTCTaWBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccuum u Poccuiickoro
roCyapCcTBa, COXPAHITh U 3aIUIIATHE UCTOPUYECKYIO IIPABIY.

OpueHTUPOBAHHBIN HA AKTUBHOE TPAXKJAHCKOE YUACTHE HA OCHOBE YBAKCHUS
3aKOHAa W MPABOIOPSIIKA, PaB U CBOOOJ COTpaXkaaH.

OCO03HaHHO U IESTENIbHO BBIPAXKAIOIINIA HENPUATHE 000N TUCKPUMHHALIMH 110
COLIMAJIbHBIM, HAIMOHAJIBHBIM, PACOBBIM, PEJIMTHO3HBIM IIPU3HAKAM, IIPOSIBIICHUN

AKCTpEMM3Ma, TEPPOPU3Ma, KOPPYNIIMU, AHTUTOCYIAPCTBEHHOMN JEATEILHOCTH.

OO6unagaromuii OTBITOM TPaXAAHCKOM COIMAIBHO 3HAYUMOM JIeSITENIBHOCTH (B
YYEHUUECKOMCaMOYITPABJICHUHU, BOJIOHTEPCKOM JIBUKECHUH, IKOJIOTUYECKUX,
BOEHHO-TIATPUOTUYECKUX U JIP. OOBEAUHECHUSIX, aKIUX, TporpaMmax).

[TatprnoTnyeckoe BOCIIUTAHUE

Beipakaronuii CBOXO HallMOHAJIbHYIO0, STHUYECKYIO TPUHA/IEKHOCTD,
MIPUBEPKEHHOCTh K POJHON KYJIbTYpe, TF000Bb K CBOEMY HApO.y.

CosHaronuii NpUYacTHOCTh K MHOTOHALMOHAJIbHOMY Hapoay Poccuiickoii
®enepannu, Poccuiickomy OTedecTBy, pOCCUUCKYIO KYJIBTYPHYIO HACHTUYHOCTb.



[IposBasironuii 1eSTEIbHOE HEHHOCTHOE OTHOLIEHUE K UCTOPUUECKOMY H
KYJBbTYPHOMY HacCJEIWI0 CBOETO U JIPYyTuX HapoaoB Poccuu, Tpaguiusim,
npa3aHUKaM, MaMATHUKaM HapOJI0B, MPOKUBAIOIIMX B POJHOM CTpaHE —
Poccun.

[IposiBnArOIMI YBaXXEHHE K COOTCYECTBEHHUKAM, IPOKUBAKOLIUM 34
pyOexoM, MOICPKUBAIOIINI UX MpaBa, 3alIUTy UX UHTEPECOB B COXPaHEHUU
POCCUICKON KyJIIbTYPHOU UIEHTUYHOCTH.

HYXOBHO-HpaBCTBGHHOC BOCITUTAaHHC

[TposiBrisitouii MPUBEPKEHHOCTH TPAIUIIMOHHBIM TYXOBHO-HPABCTBEHHBIM
LEHHOCTSM, KyJIbType HapoAoB Poccuu ¢ ydéTOM MUPOBO33PEHUECKOTO,
HallMOHAJIBHOTO, PETUTHO3HOTO CAMOOIIPEAETICHUS.

JIeUCTBYIOIIMI U OLICHUBAIOLINI CBOE MOBEACHUE U MOCTYIIKH, IOBEACHHUE U
ITOCTYIIKH IPYTHX JIFOJEH C MO3ULNNA TPAOULIUOHHBIX POCCUMCKUX JYyXOBHO-
HPABCTBEHHBIX IEHHOCTEN K HOPM C OCO3HAHHUEM IOCIJIEICTBUI ITOCTYIIKOB,
NEATENIBHO BBIPAXKAOIINKN HENPUATHE AaHTUTYMAHHBIX U ACOLMAJIbHBIX
IIOCTYIIKOB, ITIOBEICHUS, IPOTUBOPEUYAILLNX ITUM LICHHOCTSIM.

[IposiBastomuii yBaxKeHUE K )KU3HU U JOCTOMHCTBY Ka)0T0 YeJI0BeKa, CBOOO e
MHUPOBO33PEHYECKOT0 BHIOOPA U CaMOOIIPEIETICHHUs], K PEACTaBUTEISAM
Pa3JIMYHBIX dTHUYECKUX TPYIII, PEIUTUi Hapo1oB Poccun, X HallMOHAIBHOMY
JIOCTOMHCTBY M PETUTHO3HBIM YYBCTBAM C YUETOM COOJIIO/ICHUS
KOHCTUTYILIMOHHBIX MPAB U CBOOO]T BCEX TPaXAaH.

[ToruMmaromuii ¥ JeSTEIIbHO BBIPAXKAOIINUN IEHHOCTh MEXKPEIIUTHUO3HOT O,
MEKHAITMOHATBLHOTO COTJIacHsI JIFOACH, Hapo10B B Poccuu, criocoOHBINH BECTH
JIAAJIOT C JIFOJIbMH Pa3HbIX HALMOHAIBHOCTEH, PEIMTUO3HOM TPUHAJJIC)KHOCTH,
HaXOJIUTh OOIIKE IEJIN B COTPYIHUYATH IJIS1 UX JTOCTHKCHUSI.

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



O6manarommii copMHUPOBAHHBIMU TIPEACTABICHUSIMHU O IICHHOCTH W 3HAYCHUH B
OTEYECTBEHHOW U MUPOBOMU KYJIBTYPE SI3bIKOB U TUTEPATypbl Hapoa0B Poccuu,
JEMOHCTPUPYIOLIUK YCTOMYUBBINA HHTEPEC K UTEHHIO KaK CPEJCTBY MTO3HAHUS
OTE€YECTBEHHOU U MUPOBOU TYXOBHOU KYJIbTYPBHI.

ICTETHYECKOE BOCITUTAHNE

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

[IposBisArOIMI BOCIIPUUMYHUBOCTD K pa3sHBIM BHUJIAM UCKYCCTBA,
IIOHUMAaHKE SMOLIMOHAIIBHOTO BO3IEUCTBUSA UCKYCCTBA, €r0 BIUSHUSA Ha
[IOBEJICHUE JIIOIEH, YMEIOIUN KPUTUYECKU OLIEHUBATD ITO BIUSHHUE.

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

OpHUCHTUPOBAHHBIN HAa OCO3HAHHOE TBOPUECKOE CAMOBBIPAKCHHE, PCATH3AIUIO
TBOPYECKUX CITOCOOHOCTEH B Pa3HBIX BHJIaX HCKYCCTBA C YIETOM POCCUHCKUX
TPaJMIIMOHHBIX TYXOBHBIX U HPAaBCTBEHHBIX [ICHHOCTEH, HA ACTETHUECKOE
00yCTpONCTBO COOCTBEHHOTO OBITA.

dusznyeckoe BOCHUTaHKE, GOPMUPOBAHUE KYJIbTYPhI 310POBbS U
AMOIIMOHAJIBHOTO 0JIaronoJTydust

[TornMaromuii ¥ BEIPAXarUKd B TPAKTUYECKON AEATEIbHOCTH LIECHHOCTD KU3HH,
310pOBbS ¥ 0€30MAaCHOCTH, 3HAUCHUE JIMYHBIX YCHJIMM B COXpAaHCHUH U
YKPEIUIEHUH CBOETO 310POBbS U 300POBbS APYTUX JIOACH.

CoOuroaromuii mpaBuiia JUIHOM U OOIIECTBCHHOMN 0€301MacHOCTH, B TOM YHCIIE
0e30macHOTro MoBeICHNs B HHPOPMAIIMOHHOM Cpe/ie.



BrIpaxaromuii Ha TpakTUKE YCTAHOBKY Ha 3JI0pPOBBIN 00pa3 kU3HU (310pOBOE
HUTaHue, COOTIOIEHUE TUTUEHBI, PeXKUM 3aHATHI U OTABIXA, (PUZNIECKYIO
aKTUBHOCTH), CTPEMJICHHUE K (PU3HMUECKOMY COBEPIICHCTBOBAHHIO, COOTIOIAIOITHIA
M TIPOTIaraHANPYIONIUii 0€30MaCHBIN U 30POBBINA 00pa3 KU3HU.

[IposiBasitouii co3HaTENbHOE U 0OOCHOBAHHOE HEMPUSITHE BPEIHBIX MPUBBIYEK
(xypenwsi, ymoTpeOJIeHHS aJIKOTOJIsI, HAPKOTHUKOB, JTIOOBIX (DOPM 3aBUCUMOCTEH ),
JECTPYKTUBHOTO TIOBEICHHSI B OOITIECTBE U ITUGPOBOM cpesie, MOHUMAaHUE UX
Bpea sl (U3NYECKOro U TICUXUYECKOTO 37]0POBbSI.

JIeMOHCTpUPYIOIUIA HaBBIKK PE(IECKCUU CBOETO COCTOSAHUS ((hU3UIECKOTO,
SMOLIMOHAIBHOTO, ICUXOJIOTUYECKOT0), COCTOSIHUSI IPYTHX JIIOAEH C TOUKU
3peHust 0€30M1aCHOCTH, CO3HATEIBHOTO YIPABIECHUS CBOUM SMOLIMOHAIBHBIM
COCTOSIHHEM, Pa3BUBAIOLIMI CIOCOOHOCTH aJIallTUPOBATHCS K CTPECCOBBIM
CUTYalMsIM B OOLLEHUH, B Pa3HBIX KOJUIEKTUBAX, K MEHSIOIIHUMCS YCIOBUSIM
(counanbHbIM, HTHPOPMALIMOHHBIM, IPUPOIHBIM).

TpynoBoe BoCIUTaHKE

VYBaxkawmuii TpyJl, pe3yJbTaThl TpyAa, TPYJA0BbIE U MPOdecCUOHANIbHbIE
JNOCTHKEHUS CBOMX 3€MJIIIKOB, MX BKJIAJl B Pa3BUTHE CBOETO IIOCEJICHUS, Kpasl,
CTpaHbl, TPYAOBBIE TOCTHKEHHS POCCUMCKOIO HAPOa.

[TposiBasttomnuii CHOCOOHOCTH K TBOPUECKOMY CO3UIATEIIHHOMY COIIHAIBHO
3HAYMMOMY TPYAY B JOCTYIHBIX 110 BO3PACTY COUMATIBHO-TPYAOBBIX POJIAX, B TOM
YHUCJIE NMPEANPUHUMATEIBCKON AEATENBHOCTH B YCIOBUSAX CAMO3aHITOCTH WU
HAaEMHOTO Tpy/a.

Y4acTBYIOIIUHI B COLMAJIBHO 3HAYUMOM TPYIOBOU AEATEIBHOCTU PA3HOTO BUA B
ceMbe, 001Ie00pa3oBaTEILHON OpraHu3allii, CBOCH MECTHOCTH, B TOM YHCJIS
OILJITAYMBAEMOM TPY/€ B KAHUKYJISIPHBIE TIEPUOJIBI, C YUETOM COOIIOICHUS
3aKOHOAATENBCTBA.

Bripaxkaronuit 0CO3HaHHYO TOTOBHOCTD K IMOJTYYEHHUIO MPOGECCHOHATHHOTO
o0pa3oBaHusl, K HEMPEPHIBHOMY 00pa30BaHUIO B TEUYEHUE )KM3HU KaK YCIOBUIO
yCHEeIHOoN Mpo(ecCHOHAIEHON U O0IIIECTBEHHOM 1€ATebHOCTH.



[ToruMaromuii cienupuKy TpyAOBOM EATEIbHOCTH, PETYJINPOBAHUS TPYIOBBIX
OTHOILIEHUH, caM000pa30BaHus U MPO(PECCUOHAIBHON CAaMOIIOITOTOBKHY B
MH(POPMAITMOHHOM BBICOKOTEXHOJIOTUYECKOM OOILIECTBE, TOTOBBIN YUUTHCS U
TPYAUTHCSI B COBPEMEHHOM OOIIECTBE.

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

DKOJIOTMUYECKOE BOCIIUTAHHUE

JIeMOHCTpUPYIOIIMI B HOBEACHUH CPOPMUPOBAHHOCTH 3KOJIOTMYECKOU
KYJIbTYpPbI Ha OCHOBE IIOHMMAaHUs BIMSAHUS COLUAIBHO-OKOHOMUYECKUX
IPOLIECCOB HA IPUPOJLY, B TOM YHUCIIE Ha I7100aJIbHOM YPOBHE, OTBETCTBEHHOCTh
3a ICUCTBUA B IPUPOAHOM CpeTe.

Bripaxkaronmii 1eaTenbHOe HENPUSATHE NCHUCTBUM, IPUHOCIIIUX BPEl MPUPOJIE.

[IpuMeHsroImMiA 3HaHUS €CTECTBEHHBIX U COLMAJIBHBIX HAYK JUJIS Pa3yMHOTIO0,
0epexIIMBOTO IPUPOJOIIONIb30BaHMs B OBITY, OOIIECTBEHHOM IIPOCTPAHCTBE.

Nmeronuii v pa3BUBAIOIIMNA OIBIT SKOJIOTUYECKHA HAITPABICHHOM,
IPUPOAOOXPAHHOM, pecypcocOeperariei 1eaTeaTbHOCTH, YIaCTBYIOIINI B €ro
MPUOOPETEHUU APYTUMH JIFOJIbMH.

HeHHOCTI/I HAaY4YHOI'O ITO3HAHUA

JlesiTenbHO BBIpaXKAIOIIHNI MO3HABATEIHLHBIC MHTEPECHI B PA3HBIX MPEIMETHBIX
00J1acTsIX ¢ Y4ETOM CBOMX MHTEPECOB, CIIOCOOHOCTEM, IOCTHIKEHUI.

Obnagaromuii mpeIcTaBIeHUEM O COBPEMEHHON HAyYHOW KapTHHE MUpAa,
JOCTHKEHUSIX HAYKU U TEXHHUKH, apTyMEHTUPOBAHHO BBIPAYKAIOIINI TOHUMaHNE
3HAYEHUS HAYKU B KU3HU POCCUIICKOr0 00111eCTBa, 00ECIIEUEHUH €T
0€30MacHOCTH, TYMaHUTAPHOM, COIIMAIbHO- SKOHOMHUYECKOM pa3BuTHu Poccum.



JIeMOHCTPUPYIOIINUA HABBIKK KPUTUUECKOTO MBIIICHUS, ONPECICHUS
JIOCTOBEPHOM HAYYHOU MH(POPMALIUU U KPUTUKH aHTUHAYYHBIX TIPE/ICTaBICHUN.

PazBuBaronuii 1 IpUMEHSIONUN HaBbIKKM HAOJIO/ICHNS], HAKOTLJICHUS U
cucTteMaTu3anuu (akToB, OCMBICIICHHS OIMBITA B €CTECTBEHHOHAYYHON 1
T'YMaHHUTApHON 00JacTsIX MO3HAHMS, HCCIIEOBATENBCKOM AESTEIIbHOCTH.



JyXOBHO-HPABCTBEHHBIX LICHHOCTEN K HOPM C YYETOM OCO3HAHHUSI IIOCIIEICTBUN
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 HHIUBUAYAJIbHOTO U O6H_[€CTBCHHOFO IMPOCTPAHCTBA, 3BHAUYCHNUC U
HEHHOCTb MCKHAIMOHAJIBHOI'0, MCIKPCIIMTMO3HOI'O COTJIaCusd J'IIOI[CfI, HapOoa0B B
POCCI/II/I, YMGIOIHHﬁ 06man;c;1 C JIFOABbMHU pPA3HbIX HAPOIOB, BGpOHCHOBCH&HHﬁ.

[IposBisAOIMI YBaXKEHHUE K CTAPIIUM, K POCCUUCKUM TPAJULIMOHHBIM CEMENHBIM
LIEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KUMHBI U KEHIIUHBI JJIs1 CO3/1aHUs
CEMBH, POKIACHUSA U BOCIIUTAHUS ETEH.

[TposiBrsronUiA MHTEPEC K YTCHUIO, K POJTHOMY S3BIKY, PYCCKOMY SI3BIKY U
JUTEPATYpe KaK4yacTH JyXOBHOM KYJIBTYPBI CBOETO HApOIa, POCCHICKOTO
oO1ecTna.

ICTETUYECKOE BOCITUTAHME

Bripakaronuii moHUMaHUE EHHOCTH OTEYECTBEHHOIO 1 MUPOBOT'O UCKYCCTBA,
HAPOJHBIX TPAAULIMI U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE.

HpOS[BJ'I?HOHII/Iﬁ SMOIMOHAIIBHO-9YBCTBCHHYIO BOCIIPUUMYHNBOCTD K PA3HBIM
BHJaM HCKYCCTBA, TpaaAullusiM U TBOPUYCCTBY CBOCTO KU APYIrUX HAPOJOB,
ITIOHUMAaHHUEC UX BIUSIHUSA Ha IIOBEACHUC J'IIO)ICﬁ.

Co3Haromuil poJib XyJ0KECTBEHHOU KYJIBTYPhI KaK CPEICTBA KOMMYHHKAIUU U
CaMOBBIPQKEHHUS B COBPEMEHHOM OOIIECTBE, 3HAYEHNE HPAaBCTBEHHBIX HOPM,
LIEHHOCTEW, TPAIUIIMIA B UCKYCCTBE.

OpHeHTUPOBAaHHBIN HA CAMOBBIPAXKEHUE B Pa3HBIX BHJIaX UCKYCCTBA, B
XyJ10’)KECTBEHHOMTBOPYECTBE.



duznveckoe BocuTaHue, (opMUpoBaHUE KyJIbTYpPhI 3A0POBbS U
SMOLIMOHAIIBHOTO OJIaronoJIyuuns

[ToHumaromuii IEHHOCTH KU3HHU, 3JJ0POBbsSl U O€30MACHOCTH, 3HAUCHUE JTUYHBIX
YCUJIMH B COXpPAHEHUH 3I0POBbS, 3HAIOIIMKN M COOJII0IAt0TUI TTpaBUIa
0e30macHOCTH, O€30MaCHOTO TIOBEICHMS, B TOM YHCJIE B HH(POPMAIIMOHHOM cpee.

Beipakaronuii ycTaHOBKY Ha 3J0pOBBIN 00pa3 )KM3HH (310pOBOE NMUTAHUE,
cOOJII0/IEHE TUTHEHUYECKUX MTPaBUJl, cCOaTaHCUPOBAHHBINA PEXXHUM 3aHATUN U
OTJIbIXA, PETYISIPHYIO (PU3NYECKYIO AKTUBHOCTD ).

[IposiBastomMi HENPUATUE BPEAHBIX NPUBBIYEK (KypEeHUS, YIIOTpeOIeHUs
aJIKOTO0JIsl, HAPKOTHUKOB, UTPOBOM U MHBIX (POPM 3aBUCUMOCTEH ), HOHUMaHUE UX
HOCJIEACTBUM, Bpena A (GU3NUECKOr0 U IICUXUYECKOTO 3/10POBBS.

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

CnocoOHbIN afanTUPOBATHCSI K MEHSIONIUMCS  COIMANIbHBIM,
UH(GOPMAITMOHHBIM ¥ TIPUPOJIHBIM YCIOBUSM, CTPECCOBBIM CUTYAIHSM.

TpynoBoe BociUTaHUE

YBaxaromuu Tpy, pe3yJabTaTbl CBOETO TPYAA, TPYAa APYTUX JIFOJIEH.

[TposiBasttonuii UHTEPEC K MPAKTUIECKOMY M3YUYEHUIO npodeccuit u Tpyaa
Pa3IMYHOTO POJia, B TOM YKCJIE€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM.

CosHaroiuii BRXXHOCTh TPY10J1t00Us, 00yueHus TpyAy, HAKOTIJICHUS] HABBIKOB
TPYZAOBOU EATEIBHOCTH Ha MPOTSHKECHUU KU3HU IS YCIEIHON
npogeccHoHaIbHON caMOopeaIn3aluy B pOCCUHCKOM OOIIECTBE.



VYyacTByronuil B pelieHuH NPaKTUUECKUX TPYJIOBBIX JIell, 3aa4 (B CEMbE,
0011e00pazoBaTeNbHON OpraHu3alii, CBOEH MECTHOCTH ) TEXHOJIOTHYECKOU U
COILIMAJIbHON HANPaBICHHOCTHU, CITIOCOOHBIN HHUIIMUPOBATD, IJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOJIHATH TAKOTO POJIA JEATEIbHOCTD.

Beipakaronuii roTOBHOCTh K OCO3HAHHOMY BBIOOpY U ITOCTPOECHHUIO
WHJVBUTyJIbHON TPACKTOPUH 00pa30BaHMs U )KU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEH.

DKOJIOTMUYECKOE BOCIIUTAHHUE

[Tonumaroiuii 3HaYeHKE U I100ATBHBINA XapaKTep IKOJOTHUECKUX TTPOOIIeM,
NyTeH UX PEIICHUs, 3HAUCHHUE SKOJOTUYECKON KyJIbTYPhI YEIOBEKa, OOIIECTRA.

Co3zHaronuii CBOI0 OTBETCTBEHHOCTh KaK IpakJlaHWHA U TOTPEeOUTENS B
YCIIOBHSIX B3aUMOCBSI3U MPUPOIHOM, TEXHOJIOTUUECKON U COLIMATIBHOM CPEI.

Bripakaronuii akTUBHOE HENIPUATHE NEUCTBUN, IPUHOCAIINX BPE IPUPOJIE.

OpueHTUPOBAaHHBIN HA IPUMEHEHUE 3HAHNI €CTECTBEHHBIX M COLMAIbHBIX HAYK
JUTSL petieHus 3a/1a4 B 00J1aCTH OXPaHbl IPUPOIbL, MIIAHUPOBAHUS CBOUX
IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCJIEICTBUM ISl OKPY’KAKOLIEN CPEBI.

Y4acTByIOIIMK B TIPAKTUYECKON JESATEIIBHOCTH JKOJIOTUYECKOM,
MIPUPOJOOXPAHHOMN HANPABJIEHHOCTH.

HeHHOCTI/I HAaY4YHOI'O ITO3HAHUA

Bripaxkarornuii mo3HaBaTeIbHBIC HHTEPECHI B PA3HBIX IIPEAMETHBIX 001aCTIX C
y4E€TOM UHAUBUIYATbHBIX HHTEPECOB, CIOCOOHOCTEN, TOCTHKEHUH.

OpHEHTHPOBAHHBIN B IE€ATEIBHOCTH HA CUCTEMY HayUYHBIX IPEACTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOABI  00IIECTBA, B3aUMOCBSI3SIX
YEJI0BEKA C MPUPOJHON U COLIMAIBHOMN CPENION.



Pa3BuBaromnuii HaBBIKYA UCIIOIB30BAHMSI PA3IMYHBIX CPEJCTB MTO3HAHMSI,
HAKOTUICHUS 3HAHUH 0 MUPE (S3BIKOBAsI, YNTATEIbCKAs KYIbTYypa, NEeATEIbHOCTh B
uHopMaIMoHHOM, IMGPOBOH cpejie).

JIeMOHCTpUPYIOIINI HABBIKK HAOJIIOICHUM, HAKOTLIEHUS (DAKTOB, OCMBICIICHHUSI
OTIbITa BECTECTBEHHOHAYYHON U TYMaHUTAPHOU 00JACTSIX MO3HAHMUS,
HCCIIEI0BATENbCKON NEATEIbHOCTH.

I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHS yueOHOoro mnpeamera «Dusmukar
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAalM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA JEIATEIbHOCTH B IMPOLIECCE Peau3al[Mi OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaJaaHCKOr0 BOCIIUTAHMA:

e CchOPMUPOBAHHOCTh TIPAKIAHCKOM  MO3UMIUH  OOydYaromerocs  Kak

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

® TOTOBHOCTb BECTH COBMECTHYIO ACSATENBHOCTh B MHTEPECAX IPAKIaHCKOrO
oOlIecCTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3alluy;

® YMEHHME B3aWMOJICUCTBOBATb C  COUMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKLIHUAMU U HA3HAUCHUEM;

® TOTOBHOCTb K TyMAHUTAPHON U BOJIOHTEPCKOM NEATEIHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUSA:



e c(hopMUPOBAHHOCTH POCCHICKOMN TPaXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;
® [[EHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTUKEHHUAM
POCCUHCKUX YUEHBIX B 001aCTU (PU3UKH U TEXHUKE.
JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
¢ c(hopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;
® CIOCOOHOCThH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ACATEIIBHOCTU YYEHOIO;
® 0CO3HaHHUE JINYHOTO BKJIJa B IOCTPOEHUE YCTOMUUBOTO OyAyIIETO.
ICTETHYECKOT0 BOCTIMTAHMSA:
® DSCTETHUYECKOE OTHOIICHHWE K MHpPY, BKIKOYAs OSCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.
TPYAOBOT0 BOCIIUTAHMS:
® UHTEpEC K pa3iaudHbIM chepaM mpodecCHOHATBHON AESITEIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHbI;
® TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00nacTi GU3HKHU Ha TPOTSIKEHUU BCEU KU3ZHH.
IKOJIOTHYECKOr0 BOCIIUTAHMS:
e Cc(HOpMUPOBAHHOCTH JKOJIOTMUECKOW KYJIbTYpPbl, OCO3HAHUE TI00aTBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;
® [UIAHUPOBAHUE W OCYIIECTBJICHUE NCUCTBUM B OKPYXKAOUIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;
® paCIIMpPEHUE ONbITa JACSATEIbHOCTH HKOJOTHYECKON HAmpaBJIE€HHOCTHU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe.
LHEHHOCTH HAYYHOT'0 MO3HAHUS:
e Cc(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (HPU3UIECKON HAYKH;
® OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIbHOCTH, 'OTOBHOCTH B IPOLECCE
U3y4eHUs: (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA



Bba3oBble Jjornueckue AeiicTBUA:

CaMOCTOATENBbHO  (POopMyNIHMpoBaTh U aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LENIH AEATEIbHOCTH, 3a/laBaTh MMAPaMETPhl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEYUS B PpaccMaTPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTh, OLEHUBATH COOTBETCTBHE
pEe3yIbTaTOB LIEJISAM, OLIEHUBATH PUCKH ITOCIIEACTBUM 1EATEIBHOCTH;
KOOPAMHUPOBaTh U BBINOJHATH pabOTy B  YCIOBHSIX PpEaJbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

Pa3BHUBATb KPCATUBHOC MBIIIJICHHUC ITPH PCILICHUHN )KU3HCHHBIX HpO6JI€M.

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/I€Th HayYHOH TEPMMHOJIOTHEN, KIIFOUEBBIMU MOHATUSMU U METOJAMHU
(bu3nYecKoil HayKH;

BJIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
NESTEIbBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSITEJIHOMY TIOMCKY METOJOB peIIeHUs 3a1ady  (PU3HUecKoro
CoJepKaHusl, IPUMEHEHUIO Pa3JInYHbIX METOI0B MTO3HAHMUS;

BJIQ/IETh BUAAMH JACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPa30BAHNIO M PUMEHEHHUIO B PA3TUYHBIX YIEOHBIX
CUTyallUsiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

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

aHaAJIM3UPOBaTh TMOJYYCHHbIE B XOJ€ 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;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HaHMS MO0 (U3HKE B MPAKTUYECKYIO O0OJIacTh
KU3HEESATEIbHOCTH;



YMETh UHTEIPUPOBATh 3HAHMS U3 Pa3HbIX MPEIMETHBIX 00IacTe;
BBIJIBUTaTh HOBBIEC UJIEH, IIPEJIaraTb OpPUTMHAIBHBIC IIOXObI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHUs MH(pOpMaUU (PU3HMUECKOTO COAEPKAHUSA
U3 MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBISATH IMOUCK,
aHalli3, CHCTEMAaTH3allMI0 M WHTEPIpEeTalnui0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (DOPM TIpe/ICTaBICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpEACTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpPeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypCcOoCOEpeKeHUs, MpPaBOBbIX U
TUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP>KAaHUS B Pa3IMUHBIX (opMaTax ¢
yu4€TOM Ha3HayeHus: MHGOpMalUuMU M I€JIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALINH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

OCYUIECTBJISTh OOIIEHHEe Ha Ypokax (U3MKA MU BO BHEYPOUYHOU
NESATEIBHOCTH,

pacrno3HaBaTh MPEINOCHUIKM KOH(MDIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(DJIUKTBI;

Pa3BEPHYTO W JIOTMYHO M3J1araTb CBOX TOYKY 3PEHHUS C UCIOIb30BAHUEM
A3BIKOBBIX CPEIICTB;

IIOHMMATb W MCIOJb30BATh  IPEUMYyLIECTBA  KOMAHIHOM U
WHIUBUYaIbHON PaboThI;

BBHIOMpATh TEMATUKy W METOIbl COBMECTHBIX JCHCTBUI C yuy€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOI0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LE€JIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paclpeieisiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIAJa U KAXKIOrO0 y4acTHUKA KOMaHIbl B
OOIIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipeajararb HOBBIE IIPOCKTHI, OLIEHUBATHL HUAEU C IO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;



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

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIEC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh MTO3HABATEJIBHYIO  JESTENbHOCTh B
o0nacTi (GU3NKK U aCTPOHOMHUH, BBISABIATH NPOOJEMBI, CTaBUTh U
dbopMyapoBaTh COOCTBEHHBIE 33a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PAaCUYETHBIX M KaYECTBEHHBIX
3a/lay, IUIaH BBINOJHEHUS MPaKTUYECKOH padOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmdpsATh paMKM ~ y4eOHOro IMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBHI B JICSATECIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEICTBUM U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu N OICHKM CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHIDKCHUIO;

IPUHUMATh MOTHBBI U ApPryMEHTHI JIPYIUMX IPU AHAIN3E PE3yJIbTaTOB
JIEeATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI U ApPryMEHTHI JIPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JIESTCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B mporniecce mocTkEHUsS JTUYHOCTHBIX PE3YyIbTATOB OCBOCHHS MPOTPAMMEI 10
dbuzuke U1 ypOBHS CpeaHEro oOImero oO0pa3oBaHHsS y O0O0YyYaroIIUXCs

COBEPILICHCTBYETCS HMOIMOHAIIbHBIH UHTEJIEKT, MpeAnoIaratonuii
c(hOpMHUPOBAHHOCTH:
® CaMOCO3HaHUS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  TIOHMMATh  CBOE

AMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOU
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

® CaMOpEeryJMpOBaHHUsA, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIOCOOHOCTh aalTHPOBATHCS K
AMOILIMOHAIBHBIM M3MEHEHUSIM U TMPOSBIATH THOKOCTH, OBITH OTKPHITHIM
HOBOMY;;

e BHYTPEHHEH MOTHBALMM, BKIIOYAIOMIEN CTPEMIICHUE K TOCTHIKEHHIO LIENH
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JI€UCTBOBATh, UCXO/S U3
CBOMX BO3MOKHOCTEH;

® OMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TMOHMMATh  SMOIMOHAIBHOE
COCTOSIHME JPYTHX, YYHUTBIBATH €r0 TMPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

® COLMAJbHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh  BBICTPAaMBAThH
OTHOILEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xonmy oOyuenust B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:
® [OHMMaTh poJib (U3UKK B  OKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax JeATeIbHOCTH
YEJIOBEKa, POJIb M MECTO (PU3UKU B COBPEMEHHOUN HAyYHOU KapTHHE MUPA,
3HAUCHHUE OIMUCATEIBbHON, CHUCTEMATHU3UPYIONIeH, OOBSICHUTCIBHOW W
MPOTHOCTHYECKOW  (PyHKIUN  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJb (U3UYECKON TEOPHH B
(dbopMHpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;
® pa3nuyaTh YCJIOBHS TNPUMEHUMOCTH Mojeled (U3HYEeCKUX Tel W
MPOIIECCOB (SIBJICHWI): WHEPIMAIbHAS CHCTEeMa OTCYETa, aOCOIIOTHO
TBEp/IOE TEJI0, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBUKEHHE,
CBOOOHOE TmMaaeHue, aOCONIOTHO ympyras aedopmarusi, abCOTIOTHO



YIpyTroe U a0COFOTHO HEYIIPYToe CTOIKHOBEHUS, MOJICIN Ta3a, )KUIKOCTH
1 TBEPAOTrO (KPUCTAJUTMYECKOI0) Tea, UACAIbHBIN a3, TOYCYHBIN 3apsl,
OJIHOPOJIHOE DJICKTPHUUECKOE TOJIE;

® pazIMyaTh YyCJIOBHUS (TpaHUIIbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAIM3UPOBATh M OOBACHATHP MEXaHUUYECKHE TMPOIECChl U SBJICHMUS,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHMYECKOTO JBIKCHHUS, (POPMYJIbl KHUHEMAaTHKH PaBHOYCKOPEHHOTO
JBIDKCHUS, TpeoOpazoBaHust [amuiess Jyisi CKOPOCTH M TEpeMeElIeHUs,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIuH, CBSI3b PAOOTHI CHUJIBI C MU3MECHEHHEM MEXaHUYECKOW JSHEPTHH,
YCIIOBUSI paBHOBECHUs] TBEPJOro Teila), MNPH OTOM HCIOJIb30BaTh
MaTEMaTHYECKOE BBIPOKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUSA
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ["amuies, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

® AHAIM3UPOBATH U OOBSACHATH TEIIOBBIE MPOIIECCHI U SBJICHUS, UCTIONb3YS
ocHoBHble TmoONoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOAMHAMHUKN (CBSA3b JIABJCHUSA HJCAJbLHOIO Ta3za CcO CpeaHei
KUHETUYECKOW HSHEPruer TEIJIOBOTO JIBMIKCHUS W KOHIIEHTPAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEH KHUHETUYECKOMN
SHEPrUeN TEMJIOBOIO JIBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS HACATBLHOIO
raza C KOHUEHTpAIMEW MOJIEKYJl U €ro TEMIIEpATypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHUs] PHEPTHMU B TEIUIOBBIX IIpoIleccax), MpPU 3TOM MCIOIb30BaTh
MaTEeMaTHUYECKOE BBIPKECHHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;

® AHAIM3UPOBATh M OOBICHATH JJICKTPUUYECKHUE SIBJIICHHS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPaHCHUS
BJIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTECHILIMATBHOCTh
AIEKTPOCTATUYECKOTO MOJISI, MNPUHUHN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe MPAKTUYECKU BaXKHBIE COOTHOIIEHHUS: 3aKOHbI Oma aJig ydacTka
UenyM YU JJI1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIenna,
npaBuwia Kupxroda, 3akonsr dapajes 1J1s 3JEKTPOJIn3a);



® ONUCHIBATh (PU3MUECKHUE TMPOIECCHl W SBICHUS, WCIOJIB3YsS BEITUYHHBI:
nepeMeInieHre, CKOpoCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TeJl, CUJIa,
MOMEHT CHWJIbI, JaBJCHUE, TMOTEHIMaJbHAsl OJHEpPrusi, KUHETUYECKas
DHEPTUs, MEXaHWYEeCKas SHEPrusi, padoTa CHUIIbI, IIEHTPOCTPEMHUTEITHLHOEC
YCKOpPEHHE, CHJIa TSHKECTH, CUJla YIPYTrOCTH, CUJIa TPEHUS, MOIIHOCTD,
DHEPrus B3aHMMOJEHCTBHS Tena ¢ 3eMi€il BOMM3M €€ MOBEPXHOCTH,
9HEprus ymnpyroi gedopmanuu MpPYKUHBL, KOJIUMYECTBO TEIUIOTHI,
abcoyoTHas TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACAJIbHOTO Trasa,
OTHOCHUTENIbHAsL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIoBOro
JIBUTATEIIS; AJICKTPUUECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpspKEHHOCTh  TOJISE TOYEYHOTO 3apsija WIM 3apssKeHHOro Imapa B
BaKyyM€ U B JUAJICKTPUKE, MOTECHIHAT 3JIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  MOTEHIIMATOB,  AJEKTPOJBIKYIAs  CUJa, CWia  TOKa,
HalpsOKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCIEI0BATEIbHBIM U
NapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPa;

® OOBSCHATH  OCOOEHHOCTH  MPOTEKaHHs  (U3MYECKUX  SIBICHUIL:
MEXaHMYECKOE JBUKEHHE, TEIJIOBOE JBMIKCHHE YacTHUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABIECHHOCTh
TeIUIoNnepeaayu, 3JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIbHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOHUKA;

® [POBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJIHOM (PU3MYECKON BEIUYUHBI OT
IpyrOM C  HWCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM
aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeNaTh BEIBOBI 110 PE3yJIbTaTaM
UCCIICIOBAHUS;

® TMPOBOJUTH KOCBEHHBIC H3MEPECHUS (PU3NUECKUX BEJIUYMH, MPU ITOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

® [POBOJUTH OMBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bI: NIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE PE3yNbTaThl U JE€laTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;



e coOMomaTh MpaBuiia 0€30MacHOTO TPyAa P MPOBEACHUN MCCIICIOBAHMMA
B paMKax y4eOHOro OKCIEpUMEHTa, TMpPAKTUKyMa U  Yy4eOHO-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPHUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

e pemarh pacu€THBIE 3aJlaud C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYalllel TpeOoBaHUSAM 3aauH,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJAThI
bu3MUecCKuX TEOpUl MPHU UCHOJB30BAHUU MATEMAaTHUYECKUX METOJ/IOB
pelIeHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHWU UMEIOIINXCS JAHHBIX,
aHaJTU3UPOBAaTh PE3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTaTOB;

® pemiarh KavyeCTBEHHBIC 3a/aud, TpeOyrolue NPUMEHEHHUS 3HAHUNU U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIa: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOI HAa U3yUYEHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

® ICMOJIb30BAaTh TEOPETUUYECKUE 3HAHUSA [JIi OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

® TMPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

® AHAJTU3UPOBATH U OLICHUBATH MOCJIECTBUS OBITOBOM U MPOU3BOACTBEHHOM
NESATETLHOCTH YeJOBEeKa, CBA3AHHOW C (PU3MUYECKHMH TPOIECCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKA W TEXHOJIOTUM JJI1 JAJbHEUILErO0 Pa3BUTHS YEJIIOBEYECKOrO
00I11eCTBa;

® TPUMEHATH Pa3IMYHbIC CIIOCOOBI PaboThl ¢ MHpOpMaNHe (HU3NIECKOTO
CONIEP)KaHUSI C  HWCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUM JUIsI TOMCKA, NEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUU
uHOpMAIUKU, TOJTYYEHHON W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHANMM3UPOBAaTh  MOJNIy4aeMyl0  uWH(GOpPMAIMI0O ©W  OICHHWBATh €€



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUW, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

® TPOSIBIATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  MpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

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

® [POSIBJIATH MOTHUBALMIO K OyAyiel npodeccCHOHaIbHOM JeATEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIS.

K xoHny oOyuenuss B 11 knacce npeaMeTHbIE pe3yJbTaThl HAa YIiyOJEHHOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh Y 00YYAIOIINXCS YMEHUI:

® [OHMMATh pPOJb (U3UKHM B DSKOHOMHUYECKOH, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEJIOBEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JIESITEIbHOCTH 4YEJIOBEKAa U  JAJbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poip (uzuvyeckoil Teopurd B (GOPMHPOBAHUU MPEACTABICHUN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIEM
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUN O PUPO/IE;

® pa3nuYaTh YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3NYECKUX Tel W
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE JJIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TOJI, TApMOHUYECKUE KOJeOaHusl, MAaTEMAaTUYECKUN MasiTHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

® pasnuyaTth yclIOBUS (TPaHUIbl, O0JACTH) MPUMEHUMOCTH (DHUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAJTU3UPOBATh U OOBSACHATH AIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS W 3aKOHbl AJIEKTPOJUHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH



ANEKTPOMAarHUTHOM  WHAyKUMM, TnpaBwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEUUAJBbHOM  TEOpuu
OTHOCUTEIBHOCTH DUHINTENWHA);

aHaJTU3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpoM moctynarel bopa, mnpuHLUI
COOTHOIIIEHUsI HeomnpenenéHHocTed ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsJIOBOTO M MAacCOBOTO YMCEN M DHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YyS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTAaTUUECKOTO
MoJIs, Pa3HOCTh TOTEHIUANIOB, OAJIEKTPOJABIDKYINAS CUIa, WHIYKIUSI
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cujia AMIepa, UHAYKTUBHOCTD,
ANEKTPOJBIIKYINAST CUJIA CAMOMHIYKIHMH, JHEPTUs MArHUTHOTO TMOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJbC, IOJIHAS DSHEPIHUs,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPrUsi M UMIYJIbC (POTOHA,
MacCOBO€ UHCJIO U 3apsl Alipa, SHEPTUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIus
BOJIH, Judpakius, JTUCTIEPCHs, TOJHOE BHYTPEHHEE OTpaKeHUe,
dbortoanekTpudeckuii 3¢ddext (dhororddexrt), ampda- u Oera-pacmaabl
a5iep, ramMMma-usiydeHue sjaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTpOUTH M300pakKeHUE, CO3/JTaBaeMOe INIOCKUM 3€pPKajioM, TOHKOU JIMH30M,
U PACCUUTHIBATH €TI0 XapaKTCPUCTHUKH;

MPUMEHSTh OCHOBOIIOJIATalONIMe ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JJII aHajiu3a ©  OOBSCHEHHS  (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOMSIIUX B 3BE37aX, B 3BE3MHBIX CHCTEMaX, B MEKTaJTaKTUYECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUW, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW  3aBUCHMOCTH
¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX



NOTPEUIHOCTEN  WM3MEPEHWH, Jenarb BBIBOABI 1O  PE3yJIbTaTaMm
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3B;

OMKCHIBATH METObI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax yueOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJa4yd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUi
IPU HUCIOJB30BAHUM MaTEMaTMYECKUX METOJOB pEIICHHsS  33aj]ad,
MPOBOJUTH PACUETHl HA OCHOBAHUWU UMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUSI C YYETOM IMOIYYEHHBIX
pe3yIabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalyud 3HAaHUHM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JIESTEIbHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MYECKHUMH MpolLieccaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAYKM W TEXHOJIOTHM JUIsI JAIbHEUIIEro pa3BUTHS YEJIOBEYECKOIO
00IIIECTBA;

® MPUMEHATH Pa3IMYHbIC CIOCOOBI PaboThl ¢ MHpOpMaIeld (PU3NIECKOTO
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTMH ISl TIOMCKA, TIEPepabOTKH W TPEAbSIBICHUS Y4YCOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHOWM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUUYECKHU
aHAJU3UPOBATh  MOJyYaeMyr0  HHGOpPMAIMIO HW  OIEHHBaTh  ¢&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUM, TaK MU HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

e paboTaTh B TPYIIE C HCIOJHEHHEM pPa3JIMUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh pabOTy IPYIIbI, PAllMOHATIBLHO PACIPEACIISITh ACSITEILHOCTD
B HECTaHJApPTHBIX CHUTyallUsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJO0T0 W3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOM TPOOIEMBbI;

® MPOSBIISITH MOTHBAILIUIO K OyayIie mpodeccuoHaabHON AeSITEILHOCTH 110
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859ef1
Htoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/39859ef1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHOM TOYKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€T0 IMPOCKI MU HAa OCU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBHXKCHHS C buGnuorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue tena, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. /[Buxenne
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHE
16 KonTposbHas pa6ora Nel 1o teme bubmmorexa LIOK

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
HuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepunanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIIAS CUJIA. bubnmnoreka HOK
Bropoii 3akon Hetotrona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edso0.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.eds0o.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 5 P ALOHHOMN 1 bubnuoreka [IOK
KBHBaH:C,HTHOCTB rpapHran https://m.edsoo.ru/9aba2b0a
MHEPTHOI MacChl
99 Cuiia TSKeCTU U yCKOPEHHe bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnnepa
bubmmoteka IIOK
24 Cua ynpyroctH. 3ok I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIIBI COIIPOTUBIICHUS] CPE/BI https://m.edsoo.ru/2ch29676
26 Jasnenue. I'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsxectu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 Kontpoabnas padora Ne2 no teme bubnnoreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
39 CUCTEMbI MaTepuaibHbIX TOUeK. LleHTp Bbu6mmotreka [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuiibl M M3BMEHEHUE UMITYIIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITynbca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHnn bubmmnoreka HOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIHATIBLHEIE
38 cwibl. [loTteHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He € CTOJIKHOBEHMUS.
40 N E]Z;GHI/Ie Egn I-f) };IFJ'II/I JIsL UieaIbHON bubmorexa HOK
p pHY a a https://m.edsoo.ru/f30f43b6
SKHUJIKOCTH
41 KonTposbnas padora Ne3 o reme bubmmnoreka HOK
"3aKOHBI COXpPaHEHUsS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 teru1oTel. OcHoBHEIE nTOJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TENl. XapaKTep ABUKEHUSI U bubnuorexa [JOK
p L P p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Kom/mecho Bep €CTBa l_iIOC”(FOHHHaSI) bubmorexa TIOK
B ’ https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemenue 3amau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kianeiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnorexa [JOK
HanbroHa https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bubnuoreka [{OK
52 Ocuosroe ypasienne MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNFHOTO TEIJIOBOTO ABM)KEHUS
e€ yacTull
55 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI but6mmorekxa [IOK
o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTpoubsnas pabora Ned o reme bubnuorexa [IOK
"OcHoBbl MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpEeHHUE TapAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bu6nunorexa LIOK
58 Camonpou3BoasHas peaakcanus T
P P ! 4 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenp naeaabHOro ra3a B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P L https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Boipaxkenue amnst BHyTpeHHEH dHepruu
61 OJHOATOMHOI'O HJICAJIBHOT'O Ta3a. bu6nunorexa LIOK
KBasucratnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHe# 3Heprun T/l cucremsl 6e3 bubmorexa LHOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y AaenabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
Temomnepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu buomorexa LIOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumoctsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHCTBUSA TEIIIOBBIX bubnuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3HadeHue KITM, Iuxmn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIECH. bubmmoteka IIOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KonTpoubnas pabora NeS o reme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icia eII;He U KHUIIeHUe. Y IejJbHas bubnnorexa LIOK
P e https://m.edso0.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
EPATYPEL, https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATypPhl KHIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 Bnaxxnocts Bo3yxa. AGCotOTHAs U bubnnorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuoreka [IOK
80 Pemrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIJIOB
[InaBnenne U KpUCTAIUIH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmu TBEPIOTO TEIA.
Aeop P Bu6mmotexa IJOK
83 Pactsoxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeJ1. AHTAPMOHHM3M TETUIOBBIX

KoJIEOaHMI JacCcTHIl BEIICCTBA

https://m.edsoo.ru/7ba5edf?2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

CHICHHE salad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
Kanunnspuele sBienus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
89 1o TeMe "ArperaTHble COCTOSTHHS bubmorexa [JOK
P | https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXO/IbI
KonTpoubnas padora Ne6 o reme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TIOJTYIIPOBOTHUKHI
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.

92 3aKkoH coxp aHeHUs 3m1:I<T I/Iqecxori " bubmotexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsana

03 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OnHOPOIHOE IEKTPUUYECKOE T10J1€
IMotennmaabHOCTE

97 IIEKTPOCTATUYECKOTO MoJIst. PasHOCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P o . https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00wémy mapa. [Tone paBHOMEPHO bubmmorexa [TOK

y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATHUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOpa
[TapamiensHOE coeIMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEIUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBuKkeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cUcTeMaTU3alus 3HaHU] bubmmnoreka HOK
1o teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTposbnas pabora Ne/ o reme bubmmnoreka HOK
"DnexkTpuyueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUS MOCTOSIHHOTO brbmmorexa [JOK
v https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI YU TUIOIAAN TOMECPCYHOIO

cedeHus
119 Y 1espHOE CONPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MApATIIEIBLHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
cHieHue satat https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHicHHe sazat https://m.eds00.ru/6761bf0f
MOIIHOCTD 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa [TOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE bubnnorexa [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa AJist OJTHOM (3aMKHYTOM) bubmuoreka [IOK
AIEKTPUUECKOMN LETIH https://m.edsoo.ru/221f40fh
but6mmorekxa [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OHIHOCTD HCTORHIIE Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuoteka [IOK
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132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIus 3HaHUH
137 1o Teme "IIoCTOSTHHBIN JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTposbnas padora Ne8 o reme bu6mmoteka [JOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOAMMOCTh
139 A3JIUYHBIX BEIIECTB. DIIEKTPUICCKUI bubmorexa HOK
P . ) P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPaxX U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
N bubmuoreka [{OK
141 DneKkTpudecKkui Tok B razax. [lnaszma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpuGopsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

https://m.edsoo.ru/ab61c660
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145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKU MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPHU MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C U(PPOBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Du3nYeCKUu IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUH"

bubmmoteka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Teja 1o
OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJYJIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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CKOpOCTHIO"

150

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHune paBHOAECHCTBYIOIIEH CUIIbI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
wiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKCHHUS
Opycka 0 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

151

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYroCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00paslie, OT UX
nedopmanun nin "Mzydenue
JIBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIErKuit
010K"

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue koappuiienTa TpeHus no
BEJIMUMHE YTJIOBOTO KO3 uIrenTa
3aBucumoctd Frp(N)"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue yCIOBUN PaBHOBECUS
TBEPAOTO TeJIA, UMEIOILETO OCh
BpaiueHus"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

bubmmoteka IIOK
https://m.edsoo.ru/4a04f4f7

154

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepenne numnysbca Tena 1no
TOPMO3HOMY IIyTH"

but6mmorekxa [IOK
https://m.edsoo.ru/856fh28e

155

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca

bu6nunorexa LIOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

156

(pEKOMEHI0BAHO HUCIIOJIb30BaHKE
dpoBoii 1aboparopun)" uiu
"M3ydyeHue n30XopHOro npoiecca' uiu
"N3yuenune nzobapHoro nporecca uin
"[IpoBepka ypaBHEHHS] COCTOSTHUS"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"U3mepenue yneabHOM TemIo€éMKOCTH"
unu "MccnenoBanue mpoiiecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBadnue agnadaTHOroO
npouecca" win "N3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHUCTBUS U
TEMIEPATYPbI KUIIEHUS KUIKOCTEN"

bubnuoreka [IOK
https://m.edsoo.ru/2f2faa61

157

158

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaeabHOM TenaoThl
raBieHus apaa" win "Usyuenue
CBOWCTB HACBIILIEHHBIX MAapOB" WK
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIIEHKa Macchl MapoB B
nomeniennun". 3mepenue
Kod(duUIlMeHTa TOBEPXHOCTHOTO
HATSDKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOI0 KOHJIEHCATOPa B DHEPIHUIO
W3JIy9CHHS CBETOAMOA" WITH

bubmmoteka IIOK
https://m.edsoo.ru/6bl1a23b5

bubnmnorexa LIOK
https://m.edsoo.ru/ec424377
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"N3ydeHune nMpoTeKaHus TOKa B LIETH,
cojeprKalleil KoHjaeHcaTop' uin
"Pacnipenenenue pazHOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCIIEI0BATEIbHOM COSTUHEHUH

KOH/JIEHCATOpOB"
DuU3nYeCKui MPAKTUKYM 10 TEME
159 "U3mepeHne yaeasHOro CONpOTHBICHUS bubmorexa [JOK
P }"' p https://m.edso0.ru/2b179d98
MIPOBOJTHUKOB
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsga 0 JHOBAJICHTHOTO
160 nonHa" wnu "HccnenoBanue bubnunoreka LIOK
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl" WiIn
"CHsiTHE BOJBT-aMIIEPHON
XapaKTepUCTHKHU auoaa”
PesepBubiit ypok. O000IIEHHE U
161 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 10 TEME bubmorexa LHOK
" ; https://m.edsoo.ru/ed017d93
Kunemaruka
Pe3epBHblil ypok. O0o0IIeHNE 1
162 CI/ICTEM&TI/BZEI/I}I 3HAHUH 10 TEME bubmorexa HOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
PesepBurrii ypok. O000111€HIE U
163 CI/ICTIe)MaTmZEHsI 3HAHUH 110 TEME bubmmorexa TOK
" " https://m.eds00.ru/0f9752ac
CraTuka TBEpJ0To Tena
PesepBurrii ypok. O000111€HIE U
P P . bubmuorexa [{OK
164 CHCTEeMAaTH3aIs 3HaHUH 110 TeMe

"3aKOHBI COXpaHEHUs B MEXaHHUKe"

https://m.edsoo.ru/6¢0df9cc
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PesepBHeiit ypok. O600IICHHE 1

CHUCTEeMaTH3alusl 3HaHUH 10 TEME bubnuorexa [{OK
165 . 1
"OCHOBBI MOJICKYJISIPHOKMHETUYECKOM https://m.edso0.ru/de148976
Teopun"
PesepBueiil ypokx. O0001IEHE T
P P . bubnuorexa [JOK
166 cUCTEMATH3ALMs 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TennoBbie MalIuHbI"
PesepBHeIit ypok. O000IICHHE 1
167 CUCTEMAaTH3alMs 3HAHUH 110 TeMe 1 bubmuoreka [IOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoas"
PesepBurblii ypok. O0001I€HIE U
168 CI/ICTEMaTI/BZp 1561 3HaHI/H;1H 110 TEME 1 bubnnorexa [JOK
" 8 " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurblii ypok. O0001I€HIE U
169 CI/ICTEMaTI/B:p 1561 3HaHI/II;IH 0 TEME 1 bubnmorexa [JOK
" Lvl . https://m.edsoo.ru/3cae6dal
[TocTOSTHHBII ANMEKTPUUYECKUI TOK
PesepsHbIil ypok. O000IIEHNE U
170 CI/ICTEMaTI/BZp 1561 3HaHI/II;IH o teMe "Toku 1 bubnmorexa IOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU 1 bubmmnoreka HOK
YaCTHULBI B OJHOPOJIHOM MarHMTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 ®deppoMarHeTHKH, rapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH un. IToTok BeKTOpa MarHUTHOM bubmmorexa [IOK
AYKIUH. p https://m.edsoo.ru/b3efaOcl
UHIYKIUH
bubmmoteka IIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
NPOBOJAHUKAX https://m.edsoo0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
pasuio Sea https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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HHAYKTUBHOCTHU B LCIIHU IMTOCTOAHHOI'O
TOKa

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

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemrenne
HICHHAC 3aAaT https://m.edsoo0.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTpoubnas padoraNel o reme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IMHAMHYECKOTO OIHCAHUS
30 TapMOHHYECKUX KOIeOaHU U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYEeCKOro U KHHEMaTHYEeCKOTO
OITMCaHM
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(f)ne6aHI/I:1b BpM ?IiIKaJ'IBHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O00011IEHNE U CUCTEMATU3AIHS
37 3HaHUU 110 TeMe "MexaHndecKkue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnnorexa [JOK
38 "
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMILUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};1 bubnnorexa [JOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmiorexa OK
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUs
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENU Bbubmuoteka [IOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM 1enn

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B dJIEKTpUYECKON IIENU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpuslil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE AJICKTPOIHEPTHH.
49 KyneTypa ncnoin30BaHus bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CHICHHE 3a/1a https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeME "DIEKTPOMArHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4yecKkue BOJHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubnuorexa [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edso0.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
Y. AGpaKTep Y https://m.edso0.ru/138b6f09
Wndpas3syk u ynptpassyk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 3JIeKTPOMarHUTHBIX bubmorexa HOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTpoubnas padora Ne2 o reme bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bubmmoreka [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

OTHOCHUTEJIbHBIN MTOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
CBeTa
Xop stydeit B mpusMe. Jlucnepcus
. bubnuoreka [{OK
68 cBera. CIIOKHBIM cOCTaB OEJIOro CBETAa.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuorexa [IOK
OITHYECKAas CUja JIUH3bI https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HX CUCTEeMaX. Y BEIMUCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKeHUI, IMOJTy4aeMbIX C bubmmorexa LIOK
p ’ yi https://m.edso0.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensr
73 1| I/IMGHI/IMOJ;[TI/I Fe(l;)MJ;T WYECKOM bubmmorexa LIOK
P p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKopocTb cBETa U METO/BI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

KorepeHTHbie HCTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edSO(I)_.[ ru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentun https://m.edso<])_.[ ru/668edbc8
bubnnorexa [JOK
80 Jugparis caera https://m.edso:)_.I ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:;.[ ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [JOK
3HaHui mo teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTposbnas padora Ne3 o reme bubmuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [locTynartsl cnennanbHOU TeOpUn bubmuoteka [IOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTAHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edso00.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
o4 3aKOH cMellieHns BitHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHHe DUHINTENHA 111
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] bu6nunorexa LIOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06Havcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHYCKYTAP Y https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubmuoreka [IOK
1 P
06 CHICHHE PactCTHbIX Salad https://m.edsoo.ru/ee9b3182
KonTposbnas padora Ned o remam:
107 "Ocuoel CTO", "KopyckynsapHo- bubmorexa [JOK
y o PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelnbs aToMa bubmorexa [JOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Buasl cnektpoB. CriekTp ypoBHEi bubmmoreka [JOK
JHEpPruu aroMa Boaopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
W3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/312b750a
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https://m.edsoo.ru/f945d85c

113

Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3otomnsl.

Pa,I[I/IoaKTI/IBHOCTB

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

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH pal0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue

pPaarOaKTHUBHOCTHU HA KMBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
S nepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro

TCPMOAACPHOT'O CHUHTEC3A.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast perucrpanuu u

UCCIIEIOBaHMS YJIEMEHTAPHBIX YacTHII.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHas: MOzieNb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMUMU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMeHHbBIC ONITHYECKHE
120 TEJIECKOIIBI, PAANOTEIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHiie.
122 CoJHeyHast akTUBHOCTD. M CTOUHMK bubmorexa HIOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 xapakTepuctuku. [luarpamMmma bubmmorexa [JOK
., PakTep o Snarp . https://m.edso0.ru/42169944
CIIEKTPAIILHBIHN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABIECHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

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



https://m.edsoo.ru/ad73e145
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https://m.edsoo.ru/aac588eb
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B3phbIBaA. PenukToBoe H3JIyUCHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCcKui MPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fh6391

134

®u3NYecKuil TPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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"N3mepeHue mepuojia CBOOOTHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

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

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod bubnmoreka [JOK
peoOpa3zoBaHue SHEPTUU B _
.\ https://m.edsoo.ru/a28026bd
IPYKUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepe3 MoCIIeIOBATEIbHO COSTUHEHHBIE BuG 10K
nonImoTexa
136 KOHJICHCATOP, KaTyIIKy U pe3ucTop"” https://m.edsoo.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIN
MepPEMEHHOTO TOKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P - oif bubmmoreka [JOK
3y4eHHe MapaMeTpoB 3BYKOBOM _
| https://m.edsoo.ru/b100661a
BOJTHBI
Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepenne mokazaresns mpeioMIeHus
I: " P bubnuoreka [{OK
138 cretvra” i llonysetie https://m.edsoo.ru/42569eal
M300pakKeHHS B CUCTEME U3 TTIOCKOTO
3epKajia v JUH3bI"
Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
OKYCHOTI'O PacCTOSHUS OT BEIIECTBA Bbubnnorexa IHIOK
139 YEHOTO P
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edso0.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Ou3nyecKkuil NpakTUKyM IO TeEME bubmuoteka [IOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737
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uHTEp(EPEHITNN U MOISIPU3AIAH
ceera"

141

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCHOIB30BaHUEM J103UMeETpa”
wim "M3yuenue nornomenus 6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
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co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€3a61" win "HaOmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIH
3Hanuil. Posib GU3MKK 1 aCTpPOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIEATEeILHOCTH YeJIOBEKa
O06o001IeHHe U CHCTeMAaTH3 AN
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O0o001IeHe U CHCTeMAaTH3 AN
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqeixoﬁ Ka TEIHe MHPA, MECTO bubmorexa LOK
o b Pe, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHu# 110 Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHre U CUCTEMATU3 AL
. " bubnuorexa [JOK
152 3HaHu# no Teme "CraTtuka TBEpPAOro

Tema"

https://m.edsoo.ru/3cca482e
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O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPAHEHHUS
) P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMme "OCHOBEI htPtIsz'I/P/IrZTee(;(:)(])_[ru ledd440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O000111eHNE U CUCTEMATU3 AL Eu6 OK
. HOIHOTEKA
155 3HaHUU 110 TeMe "TepMoauHaMuKa. } 1
SO —- https://m.eds00.ru/c63f7¢10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O000I11IeHNE U CUCTEMATU3ALUS
N Bubmunorexa IHOK
157 3HaHUH N0 TeMe "DIEeKTpUIecKoe 1
" https://m.edso00.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3 AL G OK
B 5 HOJIMOTEKA
158 3HaHuH 110 Teme "TloCTOSTHHBII 1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3ALIS G OK
. oTeKa
159 3HaHUU 110 TeMe "TOKHU B pa3IUUHBIX nommoreka L1
| https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 cUCTEMATHU3aIHA 3HAHUH 10 TEME 1
" HeKTpOMATHHTHAS HHAYKIHA" https://m.eds00.ru/053e2248
162 PesepBHblit ypok. O60011eHNE U bu6muoreka [JOK
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CHUCTEMATH3AIMS 3HAHUA 10 TEME
"Mexanndeckue KoiaeOanusg"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHCTEMATHU3aLMs 3HAHUH 110 TEME Bubmaorexa ITOK
: B g https://m.eds00.ru/5e2bb83d
DJEeKTpPOMarHUTHBIC KOJICOaHUs
PesepBHbIil ypok. O0001ICHHE U
CHCTEeMaTU3alMsl 3HaHUH 110 TeMe bubmuorexa [IOK
164 "
MexaHn4ecKHe U 3J1E€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
165 CI/ICTEM&TI/ISZP WS 3HAHWH 10 TEME Bubmiorexa OK
" " B https://m.edsoo.ru/52ad1603
Onruka
PesepBurblii ypok. O00011I€HIE U
P P . bubnnorexa [IOK
166 CHUCTEMATHU3aLUs 3HAHUHN 10 TEME
" | https://m.edsoo.ru/5bec1c65
OcnoBel CTO
PesepBurlii ypok. O000111€HIE U
167 CHCTgMaTmZEHs[ 3HAHUH IT0 TEME bubmiorexa LOK
" . " https://m.eds00.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurlii ypok. O000111€HIE U
168 CI/ICTI;MaTI/BZp WS 3HAHWUH 110 TEME Bubmiorexa OK
" 4 " https://m.eds00.ru/1f511654
dusznka atoma
PesepBHeiit ypok. O6001IeHNE U
CHUCTeMaTH3allusl 3HaHUH 10 TEME bubmuoreka [{OK
169
"®u3nKa aTOMHOIO Spa https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHbIil ypok. O000IIEHHE U
P P . bubmuorexa [{OK
170 CHCTEMAaTH3alus 3HaHUH 110 TeMe

"JneMeHTH! acTpodu3uku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'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 (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
MaTepHagbHasi TOUKa, MHEPIHaJbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKHUM 3apsil — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBare ¢uzndeckue sBiIeHUs (TIPOLECCH) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJKOCTeH M TBEPABIX Tel, U3MEHEHHEe o0bEMa Ten
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJly TapaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax; dJIeKTpU3alus Tedl,
B3aWMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DSHEprus, IOTEHUUaJIbHas DJHEpIus,
MexaHuyeckas paboTa, MeXaHWYeckas MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYHH, HUX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($u3UUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

10.5

OnunceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBIICHUS,
UCIONB3YS (M3HUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSII JHEprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIINE MAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUUYECKHME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BETUUYMHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOJie, HANPSKEHHOCTh TOJIA,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
bu3nyeCcCKuit CMBICI HCTIOIb3YyEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHCHHUS
UMIyJbCa, TMPUHIMI  CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUSI
MHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
MEPBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIENOBAHUIO (M3MUECKUX SIBICHUNH U
MponecCoOB C UCIOJB30BAHUEM ITPSAMBIX 1 KOCBCHHBIX H3M€p€HPII>i; IIpHu 5TOM
dbopmynupoBath npobiemMy (3a1ady) U TUIOTE3y Y4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpPOBATh  pPE3YyNbTAaThl  TOMYyYEHHOW  3aBUCHUMOCTH
(GU3NMYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€THble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUECKUE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars KaueCTBEHHBIC 3a/1auH: BBICTPauBaTh JIOTUYECKH
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYXKIECHHM C OMOpON Ha U3YYCHHBIE




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-IeCKI/Ie SABJICHUA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJTY4aEMYI0 HH(GOPMAIHIO

10.16

10.17

10.18

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

M cronp30BaTh TEOPETUYECKHUE 3HAHUS 10 (DU3HMKE B MMOBCEIHEBHOW KH3HU
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMH H
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtare B rpymme C BBIMOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NUYECKHX MOJEIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsj, sJepHas MOJENb aroMa, HYKJIOHHAas
MoO/JIeJIb ATOMHOTO sJIpa NP pPelIeHUH PU3NIECKHUX 3a]au

11.3

Pacno3naBath (uznueckue sBIeHUs (MPOLEeCcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HMKHU: DJIEKTpUYEcKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJIEHCTBUE MarHUTOB, AIEKTPOMarHuTHas MHAYKLUS, 1eHCTBHE
MarHUTHOIO IOJSl Ha MPOBOJAHMK C TOKOM W JBWXKYIIUICS 3apsn,
3IIEKTPOMarHUTHbIE KoJIe0aHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, TMpesloMIeHue, HHTepdepeHuus,
TUQpakuus U MOJIIpU3alys CBETa, AUCIEPCUSI CBETa, (POTOITEKTPUUECCKUNA
apdekr (PporodrddexT), cBeTOBOE NaBICHNUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




PaANOaKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPsIKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cuia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOSHHE W ONTHUYECKas Ccuja JUH3bI; [PU ONUCAHWHU
IMMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
du3nUecKue BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO BEIUYHHY C
OPYTMMH BETUYMHAMU, BEIUYUCISTH 3HAU€HHE (PU3NYECKOM BETUYHHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOILIECCHI U SBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W MPUHOMIBL 3akoH OMa, 3aKOHBI TIOCIEI0BaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXpaHEHHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YKcia, MOCTyNaTel bopa, 3aKOH pajgnoOaKTHBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXX€HHWE M ycjoBHsl  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlieHHWE BEKTOpa MHAYKIUM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

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

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmyaupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcylecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpPEHHsS! (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3a7aud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aJa4M BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PU3UIECKON BEITMUNHBI

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

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(GOPMAIIMOHHBIE  TEXHOJOTHMH  JUIA  TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TOJTYYCHHOH U3 Ppa3IUYHBIX HCTOYHUKOB; KPHUTHYECKU
aHAJIM3UPOBATH MTOJIYIaeMyI0 HHPOPMAITHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

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

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe30macHOCTHM TNpu  oOpalleHuu ¢ [npudbopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, IUISI COXPAaHEHUS 30POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBE/ICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3UYHBIX COIHMAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYNIIBI, PAlMOHATBHO PACIIPEACIIATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIPOlLlECC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢usudeckux  SABICHHUN u
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

KMHEMATHKA

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

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH U IEepeMEIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

Kpusonnneiinoe JIBUYKEHUE. PaBrOMeEpHOE
JBUKEHHE MAaTEPUAIBHOM TOYKU I10 OKPYKHOCTH.
VYrioBast CKOpOCTb, JTUHENHAsA CKOpOCTh. Ilepuon u
yacToTa. [{eHTpoCcTpeMHUTEIbHOE YCKOPEHUE

2.1.6

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

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




2.2

2.3

MIyTSIMH, IIPOWIEHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHON Hymro. V3ydeHue IBHIKCHUS
apuKa B BSI3KOW XHIKOCTU. M3yueHne ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

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

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3unuu cui

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

294 3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
o [TepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUs
226 CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument

TPCHUH. Cuna CONMPOTUBJICHUA IIPpHU ABUXCHUMW TCJIa
B X KHMAKOCTH HJIM I'a3€

997 [TocTymaTenbHOE W BpalaTENbHOE  JBUKEHHE
o abCOTIOTHO TBEPIOTO TeNa

MoOMEHT CuiIbl OTHOCHTEIBHO OCH BpallleHHs.
2.2.8 ITneuo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
NCO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.9

[Ipaktuueckne pabotel. M3ydeHue ABMIKEHUS
Opycka 10 HAKIIOHHOHM TUIOCKOCTH TIOJ JIeHCTBHEM
HECKOJbKUX cwil. MccnemoBanne 3aBUCUMOCTH CHIT

2.2.10 VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOTO Tella, HMEIOIIETO OCh BPAIICHHS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHabHBIX TOUYEK. IMIyJIbC CHITBI M H3MEHEHUE
UMITyJIbCa Tela

932 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKEHHE

2.3.3 Pabora cuiier




2.34

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

HOTCHHH&J’IBHHC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunM CHUCTCMbI TCII. 3aKkoH
COXpaHCHHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

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

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBS3u
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KHHETHYECKOW DHEPTruu  TEIJIOBOTO  JBUKEHUS
yactul rasa. [lIkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuuyeckue ycTponcTBa: TEpMOMETP, OapomMeTp

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

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. Buytpennss
SHEPTUs TEPMOJANHAMUYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

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

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Tena.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHUuecKknue yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED
[IpakTnueckue paboTel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

ATPETATHBIE COCTOSAHNUA BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

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

AOCONIOTHAs K OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Haceliensslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHM30TPONUS CBOMCTB KpUCTaIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

3.34

[InaBieHne M KpucTauM3auus. Y AeiabHasl TEIIOTa




iaBnenus. Cyonumanus

3.3.5 VYpaBHeHuUe TEII0BOro OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 TICUXPOMETP, KaJOPUMETP, TEXHOJOTHUU TOTYICHUS
e COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIIC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH
337 [TpakTueckne paboTel. M3MepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMHAMUMKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
415 anekTpudeckoro mois. IlpuHnun cymnepno3uuu.
JluHny HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIEKTPOCTATUICCKOTO TTOJISI.
o ITorennuan. Pa3HocTh NOTEHIIMAIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM oJje. Husnexrpuueckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTO
KOHJICHCATOpa
Texuuueckue YCTPOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, JIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTnueckue paboTEHL. N3smepenne
o 3IEKTPOEMKOCTH KOHIEHCATOpa
[TOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKHU B PA3JIMYHBIX CPEJAX
Vcnosus CYIIECTBOBAHUS IMOCTOSIHHOTO
42.1 aneKTpuieckoro Toka. Mcrounuku toka. Cumna Toka.
ITocTOSIHHBIM TOK
4.2 4.2.2 Hampsoxenune. 3akon Oma 115 ydacTka 1enu
493 DIIeKTPUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
e CONPOTHBJIEHHE BELIECTBA
494 [TocnenoBarenpHOE, TapaljIeIbHOE, CMEIIAaHHOE

COCAMHCHUC ITPOBOIHUKORB




4.2.5

Pabora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIIHOCTB 3JEKTPUYECKOTO TOKA
anekTponaBwkymas cuia (mamee — OJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi renu. KopoTkoe 3amMbpIkaHue

DONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTh ~ COINPOTUBICHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOANUMOCTh

4.2.9

OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBonnuku. CoOcTBeHHass M HpUMECHas
IIPOBOAMMOCTh IOJYHIPOBOAHUKOB. CBolicTBa P-Nn
nepexoza. [lomynpoBoaHuKoBbie TPUOOPHI

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

4.2.12

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

4.2.13

TexHuYecKrne yCTpOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTar, HICTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIE
npuoopsI, 3JIEKTPOOCBETUTENBHBIE MpUOOPHI,
TEPMOMETP CONPOTHUBJIEHUS, BAKYYMHBIA JIHOJ,
TEPMUCTOPHI u (bOTOPE3UCTOPHI,
ITOJIYTIPOBOXHUKOBBIN TUOM, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3aeia

4

Koanposepsiemoro

JEMEHTA

[TpakTueckue paboThl. l3yueHue cmemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOJMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAY KA

43.1

ITocTostHHEIE MAaTrHUTEI. B3anmonelictBue
IIOCTOAHHBIX MAIrHUTOB




MarnuTtHOoe 1osne. BeKTOp MarHUTHOW MHAYKIIMH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN

4.32 MHAYyKIMU. KapTuHa TUHUA MarHUTHOW MHIYKIIMU
TOJIs1 TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kaprtuna
JUHUA TOJSl JUIMHHOTO TPSIMOTO TMPOBOJHUKA H
4.3.3 3aMKHYTOT'O KOJIBIIEBOT'O IPOBOJIHMKA, KATYIIKU C
TOKOM. OnbiT  DOpcrena. BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
43.4 Cuita Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Moaylb U HampaBJCHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJie. Paborta cunsl Jlopeniia
4.3.6 SIBieHME AIEKTPOMAarHUTHON UHTYKITUN
437 IToTok BeKTOpa MArHUTHON MHIYKLIIUHU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOU
e unaykuun dapanes
Buxpesoe snexrpuyeckoe nose. 3C uHAYKIINHN B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTyHaTeIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. J/C
s CaMOMH/LYKIIUH
4.3.12 OHeprust MarHUTHOTO MOJISl KaTyIIKU C TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIEe
TexHUYECKHE yCTPOUCTBA: IMMOCTOSSHHBIC MAarHUTHI,
4.3.14 AJIEKTPOMArHuThl, IEKTPOJABUIaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeUb
[TpakTueckue paboTbl. M3ydyeHune MarHUTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccinenoBanue aeicTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue  sBIEHUSA IIEKTPOMArHUTHOM
WHIYKIAH

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

KonebarensHast cucrema. CBoOOIHBIE KOIEOaHMS.

5.1.1 INapmonnueckune kosebanus. Ilepuon, uacrora,
amIuTyAa u ¢asza KojaeOaHUi

5.1.2 [Ipy>xuHHBIN MagTHUK. MaTeMaTHYeCKUH MasTHUK

513 YpaBHeHue FapMOHUYECKUX KoJIeOaHui.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC




5.2

KOJIE0ATEIBHOTO ABVKECHUS

[IpeBpamienne SHEpruM TIpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIIMYMHBI C aMIUTUTYIaMH KoJicOaHmi
€€ CKOPOCTHU U YCKOPEHHUS
KonebaTenbHbIii KOHTYP. CBoOopanbIe
9JICKTPOMAarHUTHBIC KOJeOaHUs B  HUACATBLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKHUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyina Tomcona
516 3aKOH COXpaHEHHS SHEPrUd B  HJICaIbHOM
o K0J1€0aTENLHOM KOHTYPE
BeiHyX1eHHBIC MEXaHHYECKHE KoJieOaHusl.
5.1.7 Pezonanc. Pe3onancHas kpuBas. BwlHyXIeHHBIE
3JICKTPOMAarHUTHBIC KOJICOaHM.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYIHOE U
o JENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA ¥ HAMPSKEHHS
Tpanchopmarop. IIpousBoacTtBo, mepenavya u
notpebieHue ANEKTPUUYECKOM SHEPTHH.
5.1.10 DOKONOTUYEeCKEe  PUCKA  TpPH  MPOU3BOJCTBE
o 3JIEKTPUYECKOM SHEPIHH. Kynbrypa
WCIIOJIb30BaHUS JICKTPOIHEPTHUH B ITOBCETHEBHOM
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUH 3BOHOK, TUHUH JIEKTpOInepe1ad
[TpakTHdeckue paboTHI. HccnenoBanue
3aBHCHMOCTH MEPUOJIa MaIIbIX KoeOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M MacChl Tpy3a.

HccnenoBanue NEpEMCHHOTO TOKa B MLCIIKU U3
IMOCJIEIOBATEIbHO COSIMHEHHBIX KOHJACHCATOpa,
KaTyHlIKu U pE3ucCTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuveckue BOJTHBI, YCIIOBHSI
521 pacnpocTpaHeHusI. [Mepuo. CkopocTh
o pacpocTpaHeHus U JUIMHA BOJHLL [lonepednsie u
TIPOJIOJIEHBIC BOJTHBI
599 Wutepdepentst u  audpakuus MEXaHMYECKHX
o BOJIH
593 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa

toHa. TemOp 3ByKa




5.3

5.2.4

DJIEKTPOMArHUTHbBIE BOJHBI. Y CIIOBUS U3JTYUYECHHS
AIIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31eKTpOMarHuTHoOil BOJIHE B
BaKyyMme

5.25

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KE€HUE,
IIPEIOMIICHUE, noJisipu3anus, T paxus,
untepdepeniusa. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[llxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguoCBsi3W U TENEBUICHHUSL.
Panuonokanus. DIeKTpOMarHUTHOE 3arps3HEHUE
OKPYXAaIOILEH Cpeabl

Texnuueckue yCTpOiicTBa: MY3bIKaJIbHbBIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JAMAarHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, pPaAuONpHEMHUK,
TeJNEeBU30p, aHTeHHa, TenedoH, CBY-neunb

OIITUKA

531

5.3.2

IIpsMonuHEHOE  pacIpOCTpPAaHEHHWE CBETa B
oaHopoHOM cpene. JIyu cBera

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

5.3.3

HpCHOMHeHI/Ie CBeTa. 3aKOHBI MMpEJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIOMJICHUA

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxkenue. IIpenenbHbIil
YTOJI OJIHOTO BHYTPEHHETO OTPAXKEHUS

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

LBet

5.3.6

Coluparonue U pacceuBaronyue JHUH3BL TOHKas
nrH3a. POKYCHOE PACCTOSAHUE U ONTUYECKasl CUJia
TOHKOM JuH3BL. [locTpoeHue u3zo00pakeHUil B
coOMparIIMX U pacceuBaromx JuH3ax. Gopmyna
TOHKOH JIMH3EL. Y BelIMUEHHUE, TaBaeMOE JIMH301

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPUUYECKON
ONTHUKH

5.3.8

WnTepdepenmus csera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOIoAeHUs MaKCHMYMOB u
MHUHMMYMOB B HMHTEP()EPEHIIMOHHON KapTHHE OT
JIBYX CHH(pA3HBIX KOT€PEHTHBIX HICTOUHUKOB

5.3.9

Hudpakuus cBera. JudpakiuuonHas pemérka.
YcnoBue HaONMIOCHNS TIIaBHBIX MaKCHMYMOB IIPH
NaJeHNd  MOHOXPOMAaTHYECKOr0  CBETa  Ha




TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tomstpusarus cBera
Texnuueckue YCTPOMCTBA: OYKH, aymna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN annapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,
TudpakuOHHAs PelIETKa, TOISIPOU]

[Ipaktudyeckue paboTbl. V3mepeHue mokazaTens
5312 MPEJIOMIICHUS. Uccnenosanue CBOMCTB
e n300pakeHui B nuH3ax. Habmronenue mucrepcuu

CBCTa

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/ILIBI IIPpUMCHUMOCTHU KJ1aCCUYECKOM

6.1 MexaHuKu. [locTynaTel TEOpUH OTHOCUTEIBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

6.2 OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTHU.
l 38.MC,Z[J'IGHI/IC BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3 DHeprusi U UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3p MacChl C DJHEPrued ¥  UMITYJIBCOM
6.4 CBOOOJIHOM YacCTHIIBl. DHEPTrHUsi TOKOS CBOOOIHOM
YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

1.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@otonsl. ®opmyna Ilnanka cBgA3u dHEpruu
7.11 ¢doToHa ¢ ero 4yacToTod. DHEprus M HMILYJIbC
dortona

OTxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHbl (hoTOdhheKTa

VpaBHenne OifHmTeiiHa s QoTodddexTa.

7.1.3
«Kpacnas rpanuia» ¢potodrddexra

7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

216 TexHUuecKue YCTPOMCTBA: dorosnemenr,
o (GoTomaTuMK, CoMHeYHas OaTapes, CBETOIUOI

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTel Pezepdopnaa mo
7.2.1 HCCJIEIOBAHUIO CTPOCHMs aTroMa. [Tnanerapnas
MoJieIb aToMa

IToctynarel bopa. W3nmydeHue u mOIVIOIICHHE
71.2.2 (OTOHOB TpU MEpexoj/ie aToMa C OAHOTO YPOBHS
sHepruum Ha Jnpyrod. Buael cnektpoB. Crektp




7.3

YPOBHEH 3HEPruu aToma BOJOpOJa

7.2.3

124

BosHoBbie cBolicTBa yactuil. BomHbl ae bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakums
AJIEKTPOHOB HA KpUCTaJLIaxX

CHoHTaHHOE€ U BBIHYXKJECHHOE  M3JIy4YCHHE.
YCTpoiCTBO M IPUHITUTT pabOTHI JJa3zepa

7.2.5

TexHu4ecKkue yCTpOMCTBA: CIEKTPAIbHBIN aHAIIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaToOro CreKkTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0ICHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

OtkpsiTHe pagnoakTuBHOCTH. OnbITEI 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
OpPraHU3MBbI

OTkpeiTHEe TpOTOHA U HeWTpoHa. HyknoHHas
Mozenb snpa [eitsenbGepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sijpa. M3otomnsl

Anbda-pacnian. DJIEKTPOHHBIH U TO3UTPOHHBIN
Oera-pacmaf,. I'amma-n3nyuenue. 3aKoH
paMOaKTUBHOIO pacnajia

DHeprus CBA3M HYKJIOHOB B siape. SiepHbIC CHIIBL.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

Snepusiii  peakrop. TepMosaepHBI  CHUHTES.
[TpoGnemMbl U MEepCHEeKTUBBI AIEPHON SHEPTreTHKH.
OKOJIOTUYECKHE ACHIEKTHI SIIEPHON IHEPTETUKU

OneMeHTapHble 4acTUlbl. OTKpPBITHE ITO3UTPOHA.
@yH1aMEHTaJIbHBIE B3AUMOIEHCTBU

7.3.9

7.3.10

TexHu4eckne yCTpOMCTBA: JIO3UMETP, Kamepa
Bunscona, siaepHblil peakTop, aToMmHas 6omba
[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

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

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOI TpyIIBIL.
IInaHeTel-TUraHTbl U UX CIIyTHUKH, KapJIMKOBBIC




mwianeTel. Masbie Testa COMTHEYHON CUCTEMBI

8.3

8.4

Comnne, ¢orochepa m armochepa. ConHeunas
AKTUBHOCTh

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, pamuyc, TeMIiepaTrypa, UX
B3aMMOCBs3b. [[narpaMMma «CHeKTpajbHbIN KIJIAcC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTDBY IS 3BE3 ] IJ1aBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buyrpennee ctpoenue 3BE3n. CoBpeMEHHBIC
MIPEACTABICHUS O TMPOUCXOXIACHUU W DBOJIIOIHH
CoJHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

Mneunslii [lyte — Hama ['anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeaeneHue 3B€31, rasa
u e, llonoxenue u nuwxenue CosHua B
lNanaktuke. [1nockas u chepuueckas MoaACUCTEMBI
lNanaktukn

8.8

8.9

8.10

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

Bcenennas. Pacmmpenue BceenenHoil.  3akoH
Xabb6mna. Pasberanue ramaktuk. Bo3pacTt u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mogaenb
«ropsuer BeeneHnnol». PenukroBoe nsnydeHue

MacuirabHas CTPYKTYypa Bcenennoi.

MeraranakTuka. Hepeménnsie npoOIeMbl
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3HYSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

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

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAUHAMUKH, KBAaHTOBOM (DM3MKHU AJi aHaiu3a M OObSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl,  HMCMOJb3Yysl  OCHOBHBIE  TIOJIOKEHUS, 3aKOHBl U

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 33aJaHHOW (U3MUYECKON MOENbI0: Ha OCHOBaHUH
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAJIM3UPOBATh pE3yJIbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe MPUMEHEHHsS 3HAHUN U3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIuu
3HaHUM W3 JPYyTUX [PEIMETOB E€CTECTBEHHOHAy4YHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

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




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAalbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE Pe3yJbTaThl, UCIONb3Ys (PU3NUECKHE TECOPUHU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKOM  JESITEIbHOCTH  C  HCIOJIB30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJONOIb30BaHUM, a  TakkKe€  pa3yMHOM  HCIIOJb30BaHUHU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

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

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; ABHWKECHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O ®PU3UKE
Kon Kon
pasaena/re JJjIeme IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MbI HTa
1 MEXAHUKA
11 KNUHEMATHUKA
111 Mexanunueckoe aBHxkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO
o nBukeHus. Cucrema orcuéra
MarepuaibHas TOUKA.
TpacKTOopHA
E& panmyc-eKTop:
Fr)=(xle) pr)=(r)),
TpaeKTopIIs,
IepeMelleHe: by
1.1.2 ‘ﬁ}_.:j_.(rz)_j—.(rl):ﬁ! _;Fl — X
= (Ax, Av. Az),
IyTE.
CroeHlle IepeMelleHHIT:
Ny =0, +4%,
CkopocTh MaTepHaIbHON TOUKHU:
. AF .,
u=— =r :[U:"UT‘U-]‘
Al |y o -
Ax . .
U, =— =X, aHaNoIm4HO v, =¥/, v.=Z,.
A, o
1.1.3

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

Brruucnenue nepeMenieHus 1 myTu MaTEPUAIbHOW TOUYKH IIPU
NPSIMOJIMHEIHOM JIBUKEHUU BJIOJIb OCU X MO TpaduKy

3aBHCUMOCTH Vx(1)

1.1.4




1.1.5

1.1.6

1.1.7

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

_Auvu,

2
FaY o P

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

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Vpxt
Uy (t) — vg, = const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

’)

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

v (t)=uv, +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 CKopeHnue cBOOOTHOTO MaICHHS.

Vi

Yo o

(o] Xo ‘(.—

JIBu>keHue Tena, OpOIIEHHOTO MOJ] YTIIOM 0L K TOPU30HTY:

[.r{t} =X, +U,t=x +tU,cosa-t

2 7

z ,
1;'{(}:J',:,+Um.r+g“T:J',:,+Uas1nt1-r—%

v, (t)=uv, =uv,cosu

v (t)=v, +g t=u,sino— gt

g.=0
g, =—g =const




KpuBonuneiinoe nBuxeHue. [[BukeHne MaTepuaibHOM TOUKHU
10 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOYKU: ¥V = wR .

[Ipu paBHOMEPHOM JIBUKEHUU TOYKHU IO OKPYKHOCTHU

21
1.1.8 w = T = 2mv
[{eHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:
— v? — 2R
Aye = i w
IlosnHOE yCKOpEHNE MaTEPHUATILHON TOUKH
119 TBépnoe Teno. IlocTynarenbHOe U BpalaTesIbHOE JBUKEHUE
TBEPAOTO TeEIA
1.2 JUHAMUKA
121 WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.
IIpuHnun otHocUTeNnbHOCTH [ anmunes
Macca Tena. IlmoTHOCTS BemiecTsa:
2.2 -
1.2. =7
T
Cuna. [IpuHIMN cyneprno3nLuy CUIL:
1.2.3 FpaBHOAeﬁCTB =F +F+..
Bropoii 3akon Herotona: 11t MarepuanbHoil Touku B 1CO
124 F, =ma,; Ap = FAtupu F = const
-—g—Pp—
£y Fy
1.25 Tperwnit 3akon HeroTOHA 17151 MaTepUATIbHBIX TOYEK:

>

Fip = —Fy




1.2.6

3aKkoH BCCMHUPHOI'O TATOTCHHA: CHWJIbI MPUTSIKCHUA MCKAY

TOYEYHBIMU MacCaMH PaBHbI
mim,

F=6—

Cuna tspkectu. LleHTp TsKecTH Tena. 3aBUCHMOCTH CHJIBI
TSDKECTH OT BBICOTHI N HaJl MOBEPXHOCTHIO TUIAHETHI PAHYCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHuUe.
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 BpalICHUA:

>

IM| = Fl, e | — murewo cuner F

OTHOCHUTEIBLHO ocH, MIPOXOIATICH yepe3 TOYKY 0]
MEePIEHIUKYISIPHO PUCYHKY

1.3.2

Hentp macc Tena. LleHTp Macc cucteMbl MaTepUATIbHBIX TOYEK:

_mn Tmyry+..

>

n
.M. mi+mo+..

B onHOpOAHOM 10JI€E TSXKECTH




(g = const)

LHEHTPp MAcCC T€JIa COBIAAACT C €ro HCHTPOM TAXKCCTH

VYcnosus paBHoBecust TBEpaoro tena B UCO:

[M+M,+..=0

1.3.3 -
|F+Fy+...=0
1.34 3akoH [lackamns
JaBienue B )xuaKocTH, okosmeicsa B 1CO:
1.35 p =po + pgh
3akoH Apxumena:
FApx = _PB]:ITECH
1.3.6 €CIIA TEJO U KUAKOCTh mokosrcs B UCO, To
FApx = ngBbITeCH
YcaoBue nmiaBaHus Tel
14 3AKOHbI COXPAHEHUM S B MEXAHUKE
NMnynbsc MaTepuaibHOW TOYKHU:
14.1 - -
p=mv
NmMnynsc cuctemsl Tei:
1.4.2 p=p+p+..
3aK0oH U3MEHEHUS U COXPaHEHUST UMITYJIbCA:
B M1CO
Ap = A(pl +p2t.. ) = FlBHeI_LIHAt + FZBHeH_[HAt-l_' -
1.4.3

PeaktusHoe

JIBIKEHHE

14.4




F

A¥ x
Pabota cuiibl Ha MaJIoM MepEeMEIICHUH:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax

o F

—

D
MOIIIHOCTb CHUIIBI:

145 ecliv 3a BpeMsi At paboTa CHJIbI U3MEHSETCS Ha , TO MOLTHOCTh

CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

2

KuneTnueckas SHEPrst MaTEPUATBbHON TOUKK:
mv 2

p
E ==
146 2 2m

3aK0H M3MEHECHHUS KHHETUYECKOU OHEPTHUU CUCTEMBIL

MatepuanbHbiXx Touek: B MCO AEkun = Al + A2 + ...

IloTenumanpHast SHEPTUA:

I IIOTCHIOIUAJIBHBIX CHUJI
Ay = ElrIOTeHu - E2n0TeHu_= AEHOTeHu
HOTeHHHaﬂBHaH OHEPIuUid MaTepHaHLHOﬁ TOYKHU B OAHOPOJHOM

T10JIC TSXKECTHU.:
1.4.7 EHOTeHu = mgh

[TorennuansHast SHEprus yrnpyro aeOpMUpOBaAHHOTO Teja:

kx?
El'[()TeHLL = T

1.4.8 3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUYECKOM 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 konedanuii. Kunemarndeckoe onucaHue:
w(f) = Asin| @t +o, ),
v (5 =x.
a(f=(v,),=—a'x) =a +0'x=0,
I7I€ X - CMEILIEHUE U3 PABHOBECHS.

I[I/IHaMI/I‘leCKOG OIINCaHHUC:

ma, = —kx, k = mw? . 910 3Ha4KT, uT0 F, = —kX.
1.5.1 DHepreTuyeckoe olucaHue (3aKOH COXpaHEHUsI MeXaHHUUECKON
SHEPTUM):
ol ol " ol
mut kS omw o kA
- 4+ = W — =
2 2 2 2
CBsi3p  aMIUIUTYZIbl KOJIEOAHMM CMEIIEHHUsS MaTepHuaJbHOU
TOYKHU C aMIUIUTYJJaMH KoJIe0aHUH €€ CKOPOCTH U YCKOPEHMSL:
3
Upe =04, @ =4
[lepuona 1 yactoTa KoyeOaHMii:
2n 1
T = =
OAY
[lepriog Mamnbix CBOOOJHBIX KOJEOAHUH MaTeMaTUYECKOTro
MasiTHUKA:
152 i
I'=2m |—
g
[lepron cBOOOIHBIX KOe0aHUMN NPYKUHHOTO MasiTHUKA!
m
T=2n,|—
Ik
153 Brinyxaennsie koneOanus. Pezonanc. Pesonanchas kpusast
1.54 ITonepeunslie u IIPOJIOJIbHBIC BOJIHBI. CxopocTb




2.1

paciIpoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
v

Wutepdepennys u audpaxiust BOIH

1.55 3ByK. CKOpOCTh 3BYyKa
MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA
Mogenu cTpoeHus razoB, KUAKOCTEH W TBEpHbIX Teua. [lycthb
TepMOAMHaMHueckas cucrema (temo) cocrour u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIlecTBa
2.1.1 N m
TN uw
rae N, —uucio ABoraapo, M —Macca CUCTEMHI (Tena),
(L — MOJISIpHAsi Macca BeIllecTBa
2.1.2 TemnoBoe ABUYKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaunmogmeiicTBre YacTHIL BEIIECTBA
214 Huddy3us. bBpoyHoBckoe nBUKEHHE
2.1.5 Monenb uneansHoro rasa 8 MKT
CBsi3p MEXly IaBJICHHUEM U CpelHel KUHETUYECKOW dHEepruei
MOCTYIATEILHOTO TEIUIOBOTO JBMKCHUS MOJICKYJ UACATHLHOTO
rasza (ocHoBHoe ypaBHeHue MKT):
p:—m,}lF:En-{ Moy :En-é‘_
30 3 00 2 3
2.1.6
rie MmO — Macca OJTHOH MOJICKYJTBI,
N
n=y
- KOHIIEHTPALIUS MOJIEKYIT
2.1.7 AoGcomoTHas Temmieparypa: T =t+273K
CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUYECKON dHEepruen
MOCTYNATEILHOTO TETIOBOTO JBUKCHHSI €T0 MOJICKYI:
2.1.8




2.19

VYpasuenue p = nkT

2.1.10

2.1.11

2.1.12

MO,I[CJ'IB HACaJIbHOI'0O 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 Tra3e ¢ MOCTOSHHBIM YHCIIOM
MoJieky N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
n3zorepma (T = const): pV = const ,

nzoxopa (V = const):

p
— = const
T

n3obapa (p = const):

— = const

SN <




2.2

I'paduueckoe npeacranenue m3omnporecco Ha pV-, pT-u VT-
JarpamMmMax.

OO0ObeIMHEHHBINA Ta30BbII 3aK0H:

v
pT = const 1yl IOCTOSIHHOI'O KOJIMYECTBA BEIIIECTBA V.

HaCBIHICHHBIe N  HCHACBIMICHHBIC  IIApHI. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACBIIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
2.1.14 = Prapa(T) ~ Prapa(T)
B pHacmm,napa(T) B pHacmmnapa(T)
2115 MN3MeHeHne arperatHbIX COCTOSIHMU BEIIECTBA: HCIAPEHUE U
o KOHJICHCAIIMsI, KUTIEHUE )KUJIKOCTH
W3meHeHne arperaTHBIX COCTOSHUN BEIIECTBA: IUIABJICHHE U
2.1.16
KpUCTaJIITN3aus
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0IaX
TEPMO/IMHAMUKA
221 TemioBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BuyTpeHHss sHEprus
Tennonepenaya kak cnoco0 W3MEHEHHsI BHYTPEHHEW SHEpruu
2.2.3 6e3 coBepuieHuss pabotbl. KoHBeKIMs, TEIIONPOBOAHOCTH,
U3JIy4yeHue
KonuyecTBo TEmioTHI.
224 VY nenbHas TEIIOEMKOCTH BEILIECTBA C:
Q = cmAT
VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.25 VnenbHas TermoTa miasiaeHus A Q = Am.
VY aenbHas TerioTa cropanus Tormsa (: Q = gm
OneMeHTapHas paboTa B TepMOIUHAMHUKE:
2.2.6

A =pAV




3.1

Brraucnienue pabotsl o rpaduky npouecca Ha pV-auarpamme

[TepBrIii 3aKOH TEPMOAMHAMUKH
Q12 =AUz + A1 = (U = Uy) + Ay,

2.2.7
Annabara:
Q12 =0= A1, = (U; — Uy) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mpoueccs
[Tpunnune! gerctBus TernoBbix MamuH. KIT/:
2.2.9 nz‘dum =QEJI‘p_|meI|=1_|QxM|
MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
2.2.10 I -T T
max 1 = Mg — _Br O wm ] mem
T, marp T Harp
YpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11
Q1 + Q2 +Q3+= 0
OJIEKTPOAMHAMUKA
SJIEKTPYECKOE I1OJIE
OnexTpuzanus Ted U €€ MposBIEHUS. DIEKTPUUECKUN 3apsi.
3.1.1 JIBa Buaa 3apsana. DJEMEHTapHBIM JIIEKTPUUECKUH 3apsii.
3aK0OH COXpaHEHUs IINEKTPUIECKOTO 3apsiaa
B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJTHOPOJHOM BEIIECTBE C TUIJICKTPUUECKON
MIPOHUIIAEMOCTBIO &
3.1.2
F=k|{?1|'|‘]: _ 1 _|‘?1|"?:
g1’ 4meg, 17
313 Onektpuyeckoe mnoisie. Ero paeicTBue Ha BIEKTPUYECKHE
o 3apsiibl
Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIA:
) _ F
314 qnpoGHbIﬁ




3.15

3.1.6

Ilone Toueunoro 3apsaaa:

>

ofHOpoaHoe noie: E = const.
Kaprunsl mMHUN HAIPsZKEHHOCTH ITUX TTOJIEH
[ToTeHManbHOCTB 3JIEKTPOCTATUYECKOTO IOJIA.

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

IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:
w

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

OJTHOPOJTHOTO 3JIeKTpocTaTrueckoro mojs: U = Ed

[IpuHOHMI cynepno3unum JIEKTPUIECKUX MOJIEH:

- - -

E=E1+E2+,¢ =¢1+¢2+

3.1.7

3.18

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

VciioBre paBHOBECHS 3apsI0B: BHYTPH IPOBOAHKKA E+ = 0
BHYTPU U Ha MOBEPXHOCTU MPOBOJHHKA ¢ = CONSt

JIMBIIeKTPUKY B JIEKTpOCTaTUYECKOM ToJie. JluanekTpudeckas

MMPOHUIACMOCTDb BCUICCTBA €

3.1.9

KOHI[CHC&TOp. BHCKTpOéMKOCTB KOHACHCATOpa:

q
C=—
U

aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gpS

d

3.1.10

HapannenLHoe COCINMHCHUEC KOHACHCATOPOB:

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




IlocnemoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

OHeprus 3aps>KEHHOr0 KOHJIEHCATOopa:

qu CU? q?
3.1.11 wo=—=""— -1
€2 2 2C

3AKOHBI I[TOCTOSHHOI'O TOKA
Cwuita Toka:

7-2q
3.2.1 Aty 0

TTocrosunserii TOk: | = const

Jlng moctosiHHOTO TOKa ( = It

YcaoBus CYIICCTBOBAHUSA SJICKTPUUICCKOTO TOKA.

3.2.2
Hanpsoxkenne U u OJIC E
3akon OMa 1t y9acTKa IeTu:
3.2.3 I v
. . - R
DneKTpuuecKoe COTIPOTHUBIICHUE. 3aBUCHUMOCTh
COIIPOTHBIICHUS OJHOPOTHOTO TPOBOJHHUKA OT €r0 JUTHHBI H
324 cedeHus. Y IeTbHOE COMPOTHUBIICHUE BEIIECTBA.
R l
Ucrounuku Toka. 3/[C ucToUHMKA TOKA:
ACTO
_ POHHUXCHJI
325 E=—"—"
q
BHyTpeHHee conpoTHUBIEHUE HCTOYHHUKA TOKA
3.2.6 3akon Oma nJis IOJIHOM (3aMKHYTO#) dJeKTpruyecKon 1enu: E

= IR + Ir, oTkyna




[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

1 1 4 1 4
Rnapaml Rl RZ .
3.2.7
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
U=Ul+U2+.,11=12=..,
RHOCJI == Rl + R2+
Pa6ora snexrpuueckoro toka: A = |Ut.
3akon Jxxoynsa — Jlenma:
Q =I%Rt
3.2.8
2
Ha pesucrope R:Q = A =I?Rt = IUt = %t
MoIIHOCTb IAEKTPUUECKOTO TOKA:
Ad _
P=— =il
AL 50
TenmoBast MOIITHOCT, BBIJIENIsIEMast HA PE3UCTOPE:
2y UF
P=I'R=—=1IU
3.2.9 R
MommHoCTh UICTOYHNKA TOKA!
AAd
CT. CHIT _
E = A =EI
4 Ar—30
CBoOonHbIE HOCHUTEIN ANEKTPUYECKUX  3apsjIoB B
3.2.10 MIPOBOTHUKAX. MexaHn3MBbI MPOBOIUMOCTH TBEPIBIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. [1oynmpoBOAHUKOBBIN A0

3.3

MAT'HUTHOE IT1OJIE

3.4

3.3.1

MexaHuueckoe B3aUMOJCHCTBUE MarHUTOB. MaruutHoe noie.
Bekrop MmarHuTtHOM wmHAykuuu. IIpuHnun cynepnosuuuu

MarHUTHBIX ITOJICH:

B = Bl +Bz+

JIuaun HUHAYKIOUKU  MAarduTHOIO  IIOJIA. KapTI/IHa JIMHAN
UHAYKOUH MAargsuTHOI'O I10JIA I10JIOCOBOTO u

HO,Z[KOBOO6p33HOFO IIOCTOAHHBIX MarHuTOB

3.3.2

3.3.3

3.34

34.1

3.4.2

3.4.3

OnbiT Opcrena. MarHuTHOE MOJ€ IPOBOJHUKA C TOKOM.
KapTI/IHa JIMHUN WHAYKOUW MAarduTHOroO 1moJjsd JJIHUHHOIO
IPSIMOTO MIPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJHUKA,
KaTyliKu ¢ TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:

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

BEKTOpOM B

Cuna JlopeHua, e€ HarpaBJIeHHE U BEJINYHHA!

-
-

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

JIBr>KeHUE 3apssKEHHOU YacTUIBI B OJHOPOAHOM MArHUTHOM I10JIE
OJIEKTPOMATHUTHAA MHAYKIA

[ToTok BeKTOpa MAarHUTHOM MHTYKIIUU:

® = B,,S = BScosa

SBnenue snexkrpoMarHuTHOW HHAYKIMU. DJIC nHIYyKIIMK

3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU Dapajes:

AD
E = =@

Af—0




344

B

3J1C uHIyKIUHU B IPSIMOM IIPOBOJIHUKE JUTUHOIA |,

-
- -

JIBUXXYLIEMCS CO CKOPOCThIO v (v L ) B ONHOPOJHOM

Mar"guTHoOM noJie B:

| E; |= Blvcosa , rae o — yroJ Mexay BeKTopoM B u Hopmaiibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

>

>

luvTo | E; |I=Blv

3.4.5

3.4.6

[IpaBuio Jlenna

NHAYKTUBHOCTB:

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

Camonnnykuus. 9/1C camonHayKuu:

A
E“:_L_L =L
Aty

3.4.7

3.5

3.5.1

3Hepr1/151 MArduTHOT O I10JI1 KaTyIJ_IKI/I C TOKOM.:
LI?

W, =
L=

OJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHbI

Konebatenpubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

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

]I['r:] =q;=mjmms['e:ﬁ+q}ﬂ:] =1 __cos(af +q,)

®opmyna Tomcona: T = 2nvVLC , oTKyna




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

UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:

Qe = —

()]

3aKoH COXpPAaHCHUA OHEPTHUHU B HACATIBHOM KoJIeOaTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BrinykaeHHbIe 27IeKTpOMarHUTHbIE KosieOaHus. Pezonanc
[lepemennsiii Tok. [IpomsBoacTBo, mepenada U morpebieHne
BJIEKTPUYECKON SHEPTUU
354 . ., ., .
e LIt Ccus i
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanus
355 BEKTOPOB B JICKTPOMArHUTHON BOJTHE B BaKyyMe:
ElBlc
356 [IIxamna 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHeiHOE pacnpoCTpaHEHHE CBETa B OJAHOPOJHOMU
cpene. Toueunslii uctounuk. JIyd cBeta
3aKoHbBI OTPa)KEHHUS CBETa. a = f3
3.6.2 alP
F77 77/ 77777
3.6.3 [TocTpoenue n3o0paxxeHU# B MIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHUS CBETA.
3.6.4 [Ipenomnenue cera:

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 W COOTHOIICHHWE JUIMH BOJH IIpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

ABYX OIITHYCCKUX CPCI:

nH,<mn )

ny

unp

[lomHOE BHYTpEHHEE OTpaXKEHUE.

HpeI[eJ'IBHBIﬁ Yr'oJ1 MOJIHOTO BHYTPEHHETO OTPAKCHUS:

. 1 n;
Sinay, = =—
Noru nq

CobOwuparoniiue W paccewBarolIMe JTUH3b. TOHKas JIMH3A.

DOKyCHOE PACCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

®opmysia TOHKOU JIMH3bI:

Ul -
| =
| -

VBenuueHue, JapaeMoe JIMH30M:




3.6.8

F\ h

'~

B ciyuae paccenBaronieit JMH3bI:

D<0=F=D1>0,

I'=hH=|fld<1'=Hh=d|f|<1

Xox myda, IpOLIEANIETO JTMH3Y MO MPOU3BOIBHBIM YIJIOM K
e€ rnaBHOM ontuueckoi ocu. IlocTpoeHne wu300pakeHUI
TOYKH M OTpEe3Ka MPSMOW B COOMPAIOMIMX M PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

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

cucreMa

WNnrtepdepennus cera. KorepeHTHblE HCTOUHUKH. Y CIOBHS
HaOI0AeHUS MaKCHMYyMOB u MHUHUMYMOB B
MHTEpPEPEHIIMOHHON  KapTHMHE OT  JIBYX  CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — A=2m =, M= 0,£1.£2, 3

e

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

e

3.6.11

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

peméTKy ¢ neproaom d:

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




3.6.12

Hucnepcus cera

4 KBAHTOBAS ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'mnote3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
®doTtoHbl. DHEprus GoToHa:
E=hv="C
=hv=—=pc
4.1.2 Umnynse poTona:
_E _h _h
P= c ¢ A
4.1.3 doroaddexr. OnbiTer A.I'. CrosteroBa. 3akoHbI hoTodhdekTa
YpaBaenue DitameitHa st porodaddexra:
Eporona = ABBIXOJA + Eyyumax,
£ -y = hc
4.1.4 gorona = 1V 50
hc
ABbeo;{a = thp = T
Kp
2
mv
Evunmax = zmax = elUsan
JlaBiieHue cBera.
4.1.5 JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAKAIOIIYI0 TOBEPXHOCTh U
Ha TIOJTHOCTHIO MOTJIOMIAIONIYIO TOBEPXHOCTH
4.2 OU3NKA ATOMA
42.1 [TnanerapHas Mmomens aToma
[Toctynater bopa. U3nydenune u mornomnieHrne (HOTOHOB MNP
422 Mepexo/ie aToMa C OJJTHOTO YPOBHS DYHEPTHUH HA JPYTOil:
o he
;jv mR = - = |EH - EH‘J
JIuHeityaThie CIEKTPHI.
4.2.3

CrexTp ypoBHEH 3HEpPruu aToMa BOJOPOJIA:




—13,63B
Errzl—‘:-' iIiI=:I'.'-2:3: ===
n-
4.3 OU3UKA ATOMHOI'O A/IPA
431 Hyxnonnas monens sigpa [eiizenOepra — MBanenko. 3apsina
o sapa. MaccoBoe uncino aapa. M3otonst
PagnoakTuBHOCTB.
Anbda-pacnan:
SX—>55Y+ 3He
bera-pacna.
DNeKTPOHHBIH B-pacnan:
4.3.2 . . _
X2z Y + eV,
[To3uTponHsIii B-pacna:
X A7+ Se v,
I'amma-usnydenue
3aK0H paJMOaKTUBHOTO pacrnaja:
-t
N(t) = Ny 2T
4.3.3 ITycTs M — Macca pajHoaKTHBHOTO BEIIECTBA. Torna
-t
m(t) =mgy* 2T
4.3.4 SAnepusble peakuun. [leneHne u cCUHTE3 A1€ep

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

B cootBercTBUU ¢ TpeOOBaHUAMHU (heepaTbHBIX TOCYIapCTBEHHBIX

oOpa3zoBaTeIbHBIX CTAHAAPTOB OOIIEro 0Opa30BaHMs OIlEHKA YUeOHbIX



JTOCTIDKEHHH 10 (PU3MKe, KaK U M0 APYTUM YICOHBIM MpeaMETaM, peau3yeT
CHUCTEMHO JEATEIbHOCTHBIN, YPOBHEBBIM U KOMIUIEKCHBIN MTOAXO/IBI.
[Tnanupyemsble pe3yabTaThl M0 (GU3UKE MOKHO OOBEIUHUTH B HECKOJIBKO TpyIIL: 1)
OCBOEHUE MOHATUIHOTO anmapara (MCIoIb30BaHue MOHSATUM, pACIIO3HABAHUE
SIBJICHU, ONTUCAHUE SIBJICHUHN TIPU MOMOIIM (PU3NYECKUX BETUYHH, UCTIOIb30BaHUE
3aKOHOB JIJISl XapaKTEPUCTUKH MPOIECCOB, paboTa ¢ MOACIISAMH); 2) GOpMUPOBAHUE
METOJI0JIOTHYECKUX YMEHHI (OCBOCHUE METOA0B HAYYHOT'O MO3HAHMS, IPOBEICHUE
OTIBITOB TI0 HAOMIOJEHUIO (PU3NYECKUX SIBICHUHN, IPOBE/ICHUE MIPSIMBIX U
KOCBEHHBIX U3MEPEHHUI, UCCIIeI0BAaHUMN 3aBUCUMOCTEN (PM3NUYECKUX BEJIMUUH,
coOJIroicHuE TTpaBUJl OE30MaCHOT0 TpyJa Mpu paboTe ¢ 1a00paTOpHBIM
obopyioBaHueM); 3) pellleHHe KaueCTBEHHBIX U PACUETHBIX 3a7a4 (00BbICHEHUE
SBJICHUH U MIPOIIECCOB, TPUMEHEHUE TEOPETUUECKOT0O MaTepuaa Jijis pelieHus
3a/1a4); 4) TOHUMaHUE MPUKIIAIHOTO 3HAUYCHUS MMOTYYEHHBIX 3HAHUM (YMEHUS
MPUBOJAUTH MPUMEPHI MPAKTUUECKOTO UCTIOIH30BaHUS (PU3NUECKUX 3HAHUM B
MOBCEIHEBHOM KU3HH, XapaKTEPU30BaATh MPUHITUIIBI ICHUCTBUSI U3YUEHHBIX
pUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUUYECKUX MPOIIECCOB,
pacno3HaBaTh (PU3NYECKUE SABJICHUS B OKPYKarOUIEH )KU3HHU); 5) yMeHue padoTaTh
¢ uHpopMaIrert PU3nIecKoro copepx anus (KpUTUIECKH aHATU3UPOBATh
uHMOpMAIUIO, TIOJIYHaeMYI0 U3 Pa3HbIX HCTOYHUKOB, (OPMYIUPOBATH U
apryMEHTHPOBAaTh COOCTBEHHYIO MO3HUIINI0). YUUTENI0 HA OCHOBAHUU
npemnoxkenroro B ®PII nepeuns mpeaAMEeTHBIX pe3yabTaTOB HEOOXOIUMO
chopMUpOBaTh TEMAaTHUYECKUE TUIAHUPYEMbIC PE3YJIbTAThI ISl KaXKJI0H TEMBI U
BHYTPH KaXJIOT'0 pe3yJibTaTa COCTaBUTh MEPEUCHb YMEHUH, (hOPMUPOBAHUE
KOTOPBIX B COBOKYITHOCTH 00€CIIEYMBACT JOCTIKECHUE TFIAHUPYEMOTO Pe3yJibTaTa
U CIIY>KUT OCHOBOM JIJIs1 TOAOOpa 3a/IaHuil OLICHOUHBIX Tipotieayp. 18 Buabl
BHYTPHUIIKOJILHOTO olleHuBaHusl Ha Bcex ypoBHsX 00111ero oo6pa3oBaHus
BBIJICIISIFOT IB€ OOJIBININME TPYIITIBI OIICHUBAHUS: BHYTPEHHEE (BHYTPHIIKOJIBLHOE)
OLICHMBAHUE U BHEUIHEE OLICHUBaHUE (TOCYIapCTBEHHASI UTOTOBAs aTTeCTallus,

BCEPOCCUICKHE MPOBEPOUYHBIE pa00OThl, MOHUTOPUHTOBBIE UCCIEIOBAHUS



dbenepabHOTO, PETHOHAILHOTO YPOBHEH ). BHYTPHUIIKOJIBHOE OTIEHUBAHKE
IpeIHa3HAYaeTCs Ul OpraHu3aliy npouecca oOy4eHHsl B KJacce Mo y4eOHbIM
peIMETaM U PeryIupyeTcs JOKaIbHBIMU aKTaMu 00pa30BaTeIbHON OpraHu3aIuy.
K BUaM BHYTPUIIKOJIBHOTO OLEHUBAHMS MPEIMETHBIX PE3YJIbTATOB OCBOCHUS
o0pa3oBaTeIbHBIX TPOrPaAMM OTHOCSITCS: — CTApTOBast TUArHOCTHKA,
HaIlpaBJIeHHAas Ha OLIEHKY 001l TOTOBHOCTH 00ydYaronierocs kK o0y4eHuo Ha
JAHHOM YpOBHE 00pa30BaHus; — TEKYIIEE OLIEHUBAHUE, OTPAKAIOIIEE
VHIMBHUyaJIbHOE MPOJIBUIKEHUE 00YUaIOLIErocsi B OCBOEHUH MPOTrpaMMBbl
y4eOHOTr0 MpeIMETa; — TEMAaTUYECKOE OLICHUBAHUE, HAIPABICHHOE HA BBISIBJICHUE
Y OLICHKY JIOCTHKEHHUsSI 00pa30BaTEIbHBIX PE3YJIBTATOB, CBSI3aHHBIX C U3yYEHUEM
OTJEJIbHBIX TEM 00Pa30BaATEIBLHON MPOrPAMMBbI; — IPOMEKYTOUHOE OLIEHUBAHUE 110
UTOTaM M3Y4YEHUsl KPYIHBIX OJIOKOB 00pa30BaTeIbHOM IPOrPAMMBbI, BKIFOUAIOIIEH
HECKOJIBKO TEM, UJIU 0 (POPMUPOBAHUIO KOMIJIEKCHOTO 0JI0Ka y4eOHBIX
JIEUCTBUI; — UTOTOBOE OIEHWBAHKE PE3YIbTATOB OCBOCHUS 00pa30BaTEIbHON
porpamMmsl 3a yueOHbli roj. OgHa U3 CyIEeCTBEHHBIX 337a4 TEKYIIEro U
TEMaTHYECKOI0 KOHTPOJIS — MOATOTOBKA 00YYaOUINXCs K TPOMEXYTOUHOHN U
UTOTOBOM OLIEHKE (32 YETBEPTH, MOJYTOIME, B KOHIIE yueOHOro roga). B qaHHbIX
PEKOMEHJALUAX peUYb UAET O TEKYLIEM OLICHUBaHUU. TeKylee OlleHUBaHNE
Teky1as oLleHKa BKIIIOYAET IEPUOIUYECKHE MTPOLIEAYPBI OLIEHKH
WHUBUYAJIBHOTO MPOJIBHKEHHSI 00Y4aloIerocsi B OCBOCHUH MPOTPaMMBbI
yuebHoro npeamera «Pusnkay. Pe3ynbrarhl TeKylIei OLEeHKU SBISIOTCS OCHOBOM
19 ang uHIMBHAYaNnU3aluyd yueOHOTo mpolecca. Tekymas OlleHKa MOXKET ObITh
dbopmupyroleH, NoAAepKUBAOIIEH 1 HAMPABIIAIONIEH yCuiKs 00y4daromerocs,
BKJIIOYAIOIIEN €r0 B CAMOCTOSTENBHYIO OLIEHOYHYIO JAEATEIBHOCTD, U
JIMAarHOCTUYECKOM, CIOCOOCTBYIONIEH BBISIBJICHUIO M OCO3HAHUIO YUUTETIEM U
00y4aroIMMCs CYIIECTBYIOIIUX MPo0seM B 00ydeHuu. Tekyiiee OlleHBaHNe
MO>KET MPOBOJUTHCS HA KAXKJIOM YPOKE U BBISBIISATH JOCTHIKEHHSI OTAEIBHBIX
oOy4Jaronxcs B MpoIecce U3ydeHus yueOHOro Marepuania. B Texyieil onenke

UCIOJIB3YIOTCS pa3InyHble (POPMBI U METO/IbI MPOBEPKH (YCTHBIE U MUChMEHHbBIE



OTPOCHI Ha YPOKaX, KPAaTKOBPEMEHHBIE CAMOCTOSITENIbHbIE Pa0O0ThI, TOMAIIHUE
paboThl, UHIMBUyaIbHbIE U TPYIIIOBBIE POEKTHBIE U UCCIIE0BATENbCKUE
paboThl, caMO- U B3aMMOOIIEHKA, pedIeKCHsl, OLIEHOYHbIE JIUCTHI U APYTUE) C
y4eToM 0coOeHHOCTEN yueOHoro npeamera «Du3uka» u METOIUKHU NPENoJaBaHHUs,
peanuzyemoit yuutenem. [[jis1 ycTaHOBIEHUS! yPOBHS OCBOEHUSI 00y4arOIUMUCS
KaKJI0M TeMbl Kypca MPOBOAUTCS TeMaTHUecKasi JMarHoCTUKA (OIICHKa).
Jlnarnoctuka — cnoco0 MmoJiydeHus: U3MEpsIEMBIX TOoKa3aTelel o0yueHus,
00ecreunBaIINUX 0OObEKTUBHOE U BCECTOPOHHEE U3YUYEHUE YCIOBUI U
pEe3yJAbTATOB YYEOHOTO IpoIiecca, Croco0 MPOsSICHEHUS BCEX U3MEHEHHM, KOTOpPhIE
IIPOUCXOJAT B MO3HABATENBHOM Ipouecce. OuennBanue yctHoro onpoca B OPII
1o yueoHoMy npeamety «Du3nkay rnepeurciaeHbl Bce NPeIMETHbIE PE3YIbTaThl,
KOTOPBIE TOJHKHBI OBITh OCBOEHBI U KOTOPBIE BEIHOCSITCS HA TEMATHYECKUI U
UTOTOBBII KOHTPOJIb, B TOM YUCJIE U HAa FOCYAAPCTBEHHYIO UTOTOBYIO aTTECTALUIO.
Hcnonp30BaHne HayYHBIX MOHATUH, U3YYEHHBIX PU3NUECKUX BEJIMYMH U 3aKOHOB
OLICHMBAETCS B MPOLIECCE ONMUCAHUS U XapaKTEPUCTUKU CBOMCTB TeJl U (PU3UUECKUX
aBiieHnid. B paMkax TekyIei mpoBepKH 1e1ecoo0pa3Ho i BCEX BHOBb
BBOJMMBIX (POPMYJI M 3aKOHOB 00paIllaTh BHUMAHHUE HA: — TIOHUMAaHUE
(U3MYECKOTO CMBICIIA UCIIOJIb3YEMBIX BEIMUUH, UX 0003HAUYEHHUS U €AUHULIBI
¢u3nyeCKUX BEIMYNH; — TOHUMaHUE CIIOBECHON (DOPMYIMPOBKHU 3aKOHA, CYyTH
3aKOHOMEPHOCTH, BBIpAXKEHHOU (POPMYIION; — 3HaHHE MaTEMATUYECKOTrO
BBIpaXXEHUS 3aKOHA, (DOPMYII, CBA3BIBAIOIINX JTaHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTUMU BETUYMHAMM; — YMEHUE CTPOUTDH IPaPUKHU U3yUYEHHBIX 3aBUCUMOCTEN
bu3nUecKux BeJIMYMH. B paMKkax yCTHOro onpoca B MPaKTUKE yuuTens GU3uKu
HIMPOKO NMPUMEHSIOTCS «KapTOUKI» (PU3NYECKON BETMUUHBI, PU3NUECKOTO 3aKOHA,
¢bu3nyeckoro npudopa UM yCTPOMCTBA U T.[., KOTOPBIE SABJISIOTCS IS
00y4YaroIIerocsi CBOEro poJia MHCTPYKIHEH (MIaHOM) 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 IPEICTABICHUE BCEX DJIEMEHTOB, BXOAIIUX B IIJIaH
orBeTa. OTMETKA «4» BBICTABIISIETCS, COOTBETCTBEHHO, IPY HAJTMYUH HETOYHOCTHU B

OJHOM U3 3JICMCHTOB OTBCTA UJIN IIPHU OTCYTCTBHUHU OJHOT'O U3 3JICMCHTOB.

HuxHsist rpaHuiia OTMETKH «3%» COOTBETCTBYET YCTHOMY OTBETY, B KOTOPOM BEPHO
npeacTaBiieHo He MeHee 60% 3JIeMEHTOB OT MOJHOTO 0TBEeTa. OTMETKA «2»
BBICTABJISIETCS, €CITU 00YYAIOIIMIICS HE PACKPBIBAET OCHOBHOE COJICPKAHUE
Martepuana (mpeactaBiieHo MeHee 60% 37eMEHTOB OT MOJTHOTO OTBETA).
AHQJIOTUYHBIE KPUTEPUU MOKHO UCIOJIB30BATH JJI1 OLICHUBAHUS
KPaTKOBPEMEHHBIX KOHKPETHBIX MUChbMEHHBIX 3aJIaHUM MpU OpraHu3aiuu padboThl
c MaTepuaiiom yuyeoHuka. OreHrnBanre NucbMeHHOTo ornpoca Ha 6a3e 0cBOEHHBIX
3HaHWH (BeNWYUH, GOPMYII, 3aKOHOB) 11€J1eCO00Pa3HO MPETIOKUTH MUCHbMEHHbBIC
3aJIaHUs C KPAaTKUM OTBETOM Ha OMKMCAHUE U XapaKTEPUCTUKY CBOICTB TE U
buznyeckux sBiaeHUN. Takux 3a7aHnii 60a30BOTO 1 MOBHIIIIEHHOTO YPOBHEH
CJIO’)KHOCTH B UMEIOIIEMCS apceHalle JUAAKTHUYECKUX CPEACTB JOCTATOUHO MHOTO
(3aaHusl C KpaTKUM OTBETOM B BHJI€ HIU(PHI WIIK YKCIa, HA MHOYKECTBEHHBIN
BBIOOP, HA COOTBETCTBUE AJIEMEHTOB JIBYX MHOXKECTB, Ha 3aII0JTHEHUE TTPOITYCKOB).
Haunbonee pacnpocTpaHEeHHBIMU SBJISIOTCS 3aaHUSI Ha BBIYMCIICHUE BETUYMHBI B
Pa3JIMYHBIX CUTYAIUSAX, KOTOPbIEC IPOBEPSIOT YMEHUS UCTIOIb30BaTh Pa3INYHbIE
(GhopMyJIbl U 3aKOHBI B CTAHJIAPTHBIX YU4EOHBIX CUTyalusx. B kauecTBe
CJICAYIONIETO IIara y4uTesto HeoOX0AMMO Mo100paTh 3a/1aHusl, HOCTPOSCHHbBIC Ha
KOHTEKCTE KU3HEHHOM cuTyanuu. PEeKoMeH1yeTcs UCTI0JIb30BaTh KOHTEKCTHBIE
3a/1aHus 10 pabote ¢ rpaduKoM, TaOIUIIEH WIIH CXEMOW, KOTOPhIE MapaJlieIbHO C
MPEAMETHBIMUA YMEHUSMU MIPEATIONAraroT OpMHUPOBAHUE U OIICHKY
YHHUBEpCaJbHBIX YueOHbIX AeiicTuii (Y'Y /[]) mo pabote ¢ mHpopMaIueil: yTeHue u
noHUMaHue uHdopmalu (HarnpuMep, HaxoXJAeHUe 3HAYSHU I BEJIMUUH T10
rpaduKy), MIOHUMaHUE U WHTEpHIpeTanus nHPopManuu (HampuMep, COOTHECCHHE

Y4acTKOB IpauKoB ¢ PU3NYECKUMH MPOLECCAMU, KOTOPbIE OHU OTPAXKAIOT,



oTpezieNieHue XapakTepa U3MEHEHHs BEIMYUH Ha OTACIBHBIX yYacTKax rpaduka,
npeoOpa3zoBanue HH(GOPMAITUY U3 TAOIHIIBI B TPa(UK U T. 1I.) ¥ IPUMCHCHHE
rpaduueckoil UHGOpPMALIMK B U3MEHEHHOUW WM HOBOM cutyanuu. [ oleHuBaHus
YMEHUH BBINOJHATH 3a/IaHHsI HA ONTMCAHUE U XapaKTEPUCTUKY CBOMCTB TEJ U
bu3nYecKuX SIBICHU 11e51eco00pa3HO MPOBOIUTH KPATKOBPEMEHHbIE
IIPOBEPOYHBIE TECTOBBIE PA0OTHI, COAEPKAIIME OA30BOTO U MOBBIIIEHHOTO
ypOBHEM ciokHOocTH. KonmdecTBo 3a1anuii 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 3a1aHKsa 0230BOTO
YPOBHSI CJIO)KHOCTHU C KPaTKMM OTBETOM B BHJIE€ UMCJIA UM HA COOTBETCTBUE U 2
3aJJaHUs MOBBIIIEHHOTO YPOBHSI CJIO’KHOCTH HAa MHOXECTBEHHBIN BBIOOD.
[IpumepHas mkana nepeoja 0anina B OTMETKY (pa3padaTbiBaeTcs B
o0pa30BaTeNbHOM OpraHU3alui): HUKHUI OPOT OTMETKH «5» COOTBETCTBYET
nostydeHuto He MmeHee 80% OT MaKCHUMaJIbHO BO3MOXKHOTO 0aliia; HIKHHUM MOpoT
OTMETKH «4» COOTBETCTBYET MOTy4YeHUIO HE MeHee 60% OT MakCUMaIbHO
BO3MOXKHOT'O 0aJ1a; HUKHUI MOPOT IIKOJIBHONH OTMETKU «3» OnpenessieTcs
OaJIJIOM, COOTBETCTBYIOUIUM BBINIOJHEHUIO 3aaHUil 0a30BOr0 YpOBHS CI0KHOCTH
He MeHee ueM Ha 60%; oTMeTKa «2» COOTBETCTBYET BBINIOJIHEHUIO MeHee yeM 60%
3aaHuil 0a30BOTO YPOBHS CJI0KHOCTH. OHUM U3 BaXKHEUIINX PE3yJIbTaTOB
oOy4deHus PU3HKE SBISETCS PElICHNE KaueCTBEHHBIX U PACUETHBIX 3aj1ay.
Perennst kauecTBEHHBIX 3aj1a4 MPEICTABIISAIOT COOOM pacCcy IeHHUs, COCTOSIINE U3
psila CBA3aHHBIX APYT C IPYTrOM NPUYUHHO-CIIEICTBEHHBIMU CBA3SIMU
YTBEPKIACHUN, KOTOPBIE MOAKPEIUISIOTCS CChIJIKAMU Ha CBOWCTBA SIBJICHU,
(bopMyIibl 1 3aKOHBI. PelieHue pacyeTHbIX 3a/1a4 — TaKkKe 3aIUCh JIOTUYECKU
CBSI3aHHBIX YTBEPKJEHUMN, HO MPEJCTABICHHBIX B BUJIe (OPMYJI, MATEMATUHYECKUX
npeoOpazoBaHuil U BeIUMCIeHn. Kputepun oneHNBaHUS KaU€CTBEHHBIX 3a]1a4
JOJKHBI 0a3UPOBATHCS HA BBIJCIICHUH CIEAYIONIIUX 3JIEMEHTOB pereHus: 1)
000CHOBaHHUE OTBETA, COCTOSIIEE U3 HECKOJIBKUX JIOTUYECKHX 1IaroB ¢ yKa3aHUEM

Ha CBOWCTBA sIBJICHUH, (POPMYJIBI MIIM 3aKOHBI, KOTOPBIE MOATBEPKAAIOT



BBICKAa3aHHOE YTBEPKICHUE; 2) YKa3aHUE HA CBOMCTBA ABJICHH, (POPMYIIbI WIIH
3aKOHBI, KOTOPBIE MOATBEPKAAIOT BEICKA3aHHOE YTBEPKJICHUE; 3) OTBET Ha
NIOCTaBJICHHBIN B 3ajaue Bonpoc. [I0cKkonbKy MoHoe 0OBsICHEHHE MTPEIITOIIaraeT
MOCTPOCHUE HE MEeHee 2—3 JIOTUYECKUX IIaroB ¢ OMOPOoil Ha HEe MeHee 2—3
U3YYEHHBIX CBOICTBA (PU3NUECKUX SABICHUM, (PU3MUECKUX 3aKOHOB MIIU
3aKOHOMEPHOCTEN, TO IIPU OLICHUBAHUU 23 11e€71ecO000pa3HO BBIIEIATH B PEILICHUU
KAuECTBEHHBIX 33/1a4 IMOJHOCTHIO BEPHOE PEIICHHE, KOTOPOE COACPKUT BCE
HEOOXOMMBbIE AJIEMEHTHI, U YaCTUYHO BEPHOE PELICHHE, KOTOPOE OLIEHUBAETCS I10
NPUHIUITY BBIYUTAHUS OAJIOB 32 OTCYTCTBYIOIME HEOOXOAUMBIE AIIEMEHTHI
NOJIHOTO 000CcHOBaHUs. [Ipy oLleHNBaHUM pelIEHUsI KAaU€CTBEHHBIX 3aa4
PEKOMEHIYETCSI UCTI0JIb30BAaTh 0000ILEHHBIE KPUTEPUH OLICHUBAHMSI TAKHX
3ampanuii B KUM OI'D (Ha ypoBHE ocHOBHOTO 00111ero oopazoBanus) u KUM EI'D
(Ha ypoBHe cpeaHero ob1ero oopa3zoBanusi) 1o ¢pusuke. Kputepuu oneHnBanus
pacueTHBIX 3a7ja4 OCHOBBIBAIOTCS Ha OOILENPUHITOM B METOUKE O0yUEHUs
(bu3MKe TIaHe pelIeHUs] PACUETHBIX 33/1a4, KOTOPbIN BKIIFOUAET CIEAYIOLINE
aJIeMeHTHI: 1) paboTa ¢ yclioBUEM 3ajjauu: 3anuch «Jlano», BKItoyas J1aHHbIE U3
YCIJIOBHUS 33741 U CIIPABOYHbBIEC BETUYNHBI, HEOOXOAUMBIE JJIsl pELICHUS 3aa4u; 2)
000CHOBaHUE PU3NYECKON MOJETHU: PEICTABICHUE PUCYHKA, €CIIU 3TO
HEOO0XO0MMO I MOHUMaHUsI PU3NUYECKON CUTYyalluu, yKa3aHUe Ha TO, KaKhe
SIBJICHUSI WJIM TIPOLIECCHI pACCMATPUBAIOTCS, KAKME 3aKOHOMEPHOCTH MOKHO
UCIIOJIb30BAaTh JJISl PELICHUS 3a7a4d U YeM MOKHO NMpeHeOpedb, YTOOBI CUTYaIUs
oTBeYasia BEIOpaHHOU MOJIen; 3) 3alUCh BCEX HEOOXOUMBIX JIJIs PELICHUS
3aJlayu 3aKOHOB U (hopmyd; 4) MpoBeAeHUE MaTEMaTHUYECKUX MPeoOpa3oBaHUil U
pacueToB, MOJIyYeHHUE OTBETA; 5) MpOBEpKa OTBETA OAHUM U3 BHIOPAHHBIX
CrocO0OB (HampuMep, C Y4eTOM MPOBEPKU €AUHUI] U3MEPEHUS BETUYMH).
Pemenue pacueTHOM 3aa4 OLIEHUBAETCS 10 MUCbMEHHOMY OTBeTY. Kak nmpasuiio,
BCE MYHKTHI, KpOME 00OCHOBAHHUS MOJIEH, BXOJIAT B MUCbMEHHOE PELICHUE U
00s13aTeIbHO TPEOYIOTCS OT O0YUaIOLMXCs IPU PELICHNH JIF0ObIX 3a/1a4. A aHAJIN3

YCIIOBUS 3a7]a4, BEIOOP MOJIETN U HEOOXOJUMBIX YPaBHEHHUH OOBIYHO



IIPOroBapUBaeTCs TONBKO YCTHO. [IpH 3TOM npu NOBTOPEHNH OAHOTHUITHBIX 337184
€ro MHOTOKPATHO HE 03BYYMBAIOT, U Y OOYYAIOIINXCS HE BHIPAOATHIBAETCS YMEHUE
MPOBOJUTH MOJIHBIN aHaNU3 (PU3UUECKUX MPOIIECCOB K 0OOCHOBHIBATH 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 BOBMOKHOCTH Ha BCEX ATalax MCIOJIb30BATh 000OIIEHHBIE
KpUTEepUH OLeHUBaHUs Takux 3aaaHuil B KM OI'D (Ha ypoBHE OCHOBHOTO
obmiero oopaszoBanusi) u KM EI'D (Ha ypoBHE cpeaHero oo1iero oopa3soBaHusl)
no ¢usuke. Ciaegyer oOpaTUTh BHUMAHUE, YTO COTJIACHO OOOOIICHHBIM KPUTEPUSIM
['A pacueTHas 3aa4a HE CUYMTAETCS PEUIEHHOM, €CIIM OTCYTCTBYET 3aIlUCh BCEX
HEOOXOAMMBIX JIJIS PEIICHMS 33Ja41 3aKOHOB U (POPMYJI. Y POBEHB CIOKHOCTH
pacUYeTHBIX 3a]1a4 3aBUCUT OT TOTO, IPEANOJIAraeT U PEIICHUE UCITOIb30BAHUE
dbopMy ¥ 3aKOHOB U3 OJHON UM HECKOJIBKUX TEM JIAHHOTO pasjieia, U3 OJHOTO
WM IBYX Pa3/iesioB IIKOJIBHOTO Kypca (PU3UKH, OT UCTIOIb30BAHUS SIBHO WJIN
HESIBHO 3aJlaHHOM Monenu. [ onpenenenus ypoBHS cQOPMUPOBAHHOCTH Y
0oOy4JaronIMXxcst yMEHUN peliaTh pacyeTHbIE 3a/1a4u IPU U3YUYEHUU KaKI0M TEMbI
PEKOMEHTyeTCsl MPOBOAUTH CAMOCTOSITEIbHBIE PA0OTHI, 3aJaHHs KOTOPOI
BKJIIOYAIOT PACUETHBIE 33]a4H Pa3HOTO YPOBHS CHOKHOCTH. CaMOCTOSITENIbHbBIE
paboThI MOTYT CIY>KUTh YJOOHBIM HHCTPYMEHTOM TEKYIIETO OLICHUBAHUSL:
PE3yNbTAThl BHITIOJIHCHUS 3aIaHUI paOOThI TTO3BOJIAT MPOAHATU3UPOBATH IS
KaKJI0T0 00y4Yaroerocs: TEKyIui ypoBeHb OCBOCHHUSI TOT'O UM HHOTO
pPEeMETHOrO pe3ynbTaTa. TeMarnueckas KOHTpOJIbHask paboTa MOXKET
OJIHOBPEMEHHO BKJIFOYATh 3a/IaHUsI Ha OMMCAHKUE U XapaKTEPUCTUKY CBOMCTB TEN U
(bu3MUeCcKuX SBJICHHM, KAUeCTBEHHBIE U PACUETHBIE 3aJ]Ja4l PA3HOTO YPOBHS
CJIOKHOCTH, U OLIEHUBATh IO COBOKYITHOCTH YPOBEHb OCBOEHUS TPYMIIbI
IPEIMETHBIX PE3YJIbTAaTOB HA COAEPKAHUM N3y4aeMol Tembl. [Ipu olleHnBaHUU
PEe3yAbTAaTOB BBIMOJHEHUSI CAMOCTOSATENbHBIX UM TEMATUYECKUX padoT

PEKOMCHAYCTCA NCIIOJIBb30BATH CICAYIOMMUC ITOAXOAbI IIPU MEPEBOAC IICPBUIHOTO



OaJi1a 3a BBIIOJIHEHHE pa0OThl B OTMETKY: HUKHUN MOPOT OTMETKH «5»
COOTBETCTBYET BBIMOJIHEHUIO BCeil paboThl He MeHee yeM Ha 80%; HIKHUM mopor
OTMETKHU «4» COOTBETCTBYET BBIIIOJIHEHNUIO Bcel pabOThl HE MeHee ueM Ha 60%;
HIDKHUI TTOPOT OTMETKH «3» orpeaenseTcs: 0aaioM, COOTBETCTBYIOIINM
BBITNIOJIHEHMIO 331aHUN 0a30BOT0 YPOBHS CIOKHOCTH HE MeHee ueM Ha 60%; 25
OTMETKa «2» COOTBETCTBYET BBIIIOJIHEHUIO MeHee ueM 60% 3ananuii 6a30Boro
ypOBHS COKHOCTH. Kputepun oneHuBaHUS CPOPMUPOBAHHOCTHU
METOJI0JIOTUYECKUX YMEHHUI B O10Ke npeaAMETHBIX pe3yabTaToB, CBA3aHHOM C
(bopMHpPOBaHUEM METOAOJOTMYECKUX YMEHUM, MOKHO BBIIEITUTH JABE YACTH:
TEOPETUYECKOE OCBOCHUE METOJJOB HAYYHOT'O TO3HAHUA U (HOPMUPOBAHUE
DKCIIEPUMEHTAJIbHBIX yMEHUN. TeopeTnueckoe 0CBOEHNE METOI0B HAYYHOIO
MO3HAHUA MpeArnoaaraeT GopMUpOBaHUE YMEHHI: — paCliO3HABATH MPOOJIEMBI,
KOTOPBIE MOKHO PELIUTh MPHU MOMOIIU (HU3UYECKUX METO/I0B; — (GOPMYIUPOBATH
TUIOTE3Y WM LENb ONMCAHHOIO UCCIIEN0BAHMS; — INIAHUPOBATH OIIBIT C YYETOM
U3MEPEHUS U3MEHSEMbIX BEJIMUMH U 00€CIIeYEHUsI HEM3MEHHOCTH OCTAIbHBIX
napameTpoB; — BEIOMpaTh 000pyI0BaHNE U U3MEPUTETbHBIE PUOOPHI, —
OLICHMBATh NPABUJILHOCTD MOPSAKA TPOBEACHUS HCCIIEJOBAHUS; — OLICHUBATh
JIOCTOBEPHOCTH PE3YyJIbTaTOB U3MEPEHUI; — UHTEPIPETUPOBATH PE3YIIbTAThI
OTIBITA, MPE/ICTABIICHHBIE B BUE TAOIUIIBI UK TpadUKOB; — GOPMYIHPOBATH
000CHOBaHHBIE BHIBOJIbI HA OCHOBE MPEJICTABICHHBIX pe3ynbTaToB. OlIeHUBaHUE
JOCTHKEHHSI 3TOTO pe3ysibTaTa IPOBOAUTCS MIPU MOMOIIHU pa3HOOOpa3HbIX
3aJlaHUl TEOPETUUYECKOTO XapaKTepa, KOTOPbIE CTPOATCS Ha ONTUCAHUU PA3TUYHBIX
U3MEpPEHU U ONBITOB. J{J1 MPOBEPKU OCBOCHUS TEOPETUUECKUX 3HAHUN 00
AMIIMPUYECKUX METOAAX HAYYHOTO IMO3HAHUS PEKOMEHIYETCS B TEKYILEE
OLICHMBAHUE U TeMaTHYECKUE MPOBEPOUHbIE pa0OThI BKIHOYATh OJIOKM 3a/laHUu U3
OAHKOB IO OLIEHKE €CTECTBEHHO-HAY4YHOW I'PaMOTHOCTH. B 1aHHOM ciyyae
ClIeyeT OTOMpaTh T€ OJIOKM 3aaHui (MM TPYIIIBI 33IaHU 13 OJIOKOB), KOTOPHIE
OpPUEHTHPOBAHBI HA IPOBEPKY MOHUMAHUS OCOOEHHOCTEN €CTECTBEHHO-HAYYHOTO

HCCICAOBaHUA. 3aI[aHI/IH B OTUX OaHKax CTPOATCA Ha CUTyallUAX JKU3HCHHOI'O



XapakTepa, He MOBTOPSAIOT MaTepHall yueOHHUKA U MO3BOJISIOT OLICHUTD
c(OpMUPOBAHHOCTH COOTBETCTBYIOIINX YMEHHI HA YPOBHE MEpeHOCA 3HAHUH B
HE3HAKOMYIO CUTYyaluto. [{7s oieHuBaHusi chOPMUPOBAHHOCTH 26 yMEHUMN
BBIIIOJIHATH 33/1aHUS HA TEOPETUYECKOE OCBOEHUE METO0B HAYYHOT'O MO3HAHUS
1eJ1eCO00pa3HO MPOBOIUTH KPATKOBPEMEHHBIE ITPOBEPOUYHBIE TECTOBBIE pa0dOTHI,
coJiepKalue 3a1anusi 0a30BOTO U MOBBIIIEHHOTO YPOBHEH CII0KHOCTH.
KonudecTBo 3amanmii B paboTe 3aBUCUT OT TUIIA BKIIOYCHHBIX 33JlaHni, 00beMa
KOHTEKCTa U BpPEMEHH, OTBOJIUMOMY Ha BbINOJHEHUE paboThl. [IpumepHas mikana
nepeBojia 6amia B OTMETKY (pa3pabaThiBaeTcs B 00pa30BaTEIbLHON OpraHu3aIuu):
HIDKHUU TTOPOT OTMETKH «5» COOTBETCTBYET NMOMy4YeHUIO HE MeHee 80% ot
MaKCHUMaJIbHO BO3MOXKHOTO OaJljia; HUKHUI OPOT OTMETKHU «4» COOTBETCTBYET
NoJIy4eHHI0 He MeHee 60% OT MaKkCUMaJIbHO BO3MOXHOTO 0ajia; HU>KHHUM Opor
HIKOJIbHOM OTMETKHU «3» onpeensieTcs: 0alsioM, COOTBETCTBYIOIIUM BBITIOJHEHUIO
3a/TaHui 0a30BOT0 YPOBHS CIIOKHOCTH He MeHee ueM Ha 60%; oTMeTKa «2»
COOTBETCTBYET BBHINOJIHEHUIO MeHee ueM 60% 3ananuii 6a30BOT0 ypOBHS
cinoxuocTh. [Ipu uzydennun pusznku ocoOyro poib UTPaAOT Ja00paTOPHBIE U
MPaKTUYECKHUE Pa0OThI, BHINIOJIHSAEMbIC Ha pealibHOM 00opyaoBaHuu. [IpenMeTHbie
pe3ynbTaThl O (PU3MUKE B HACTH (POPMUPOBAHUS IKCIIEPUMEHTATBHBIX YMEHUN
MPEeAyCMaTPUBAIOT OCBOEHUE O0YJAOITUMUCS 0000IIEHHBIX MPEICTaBIeHUN 00
UCITIOJIb30BAaHUU METOJIOB HAYYHOIO IMO3HAHMS B CAMOCTOSATEIBHOM 1€ITeIbHOCTH:
— HAOJIIO/ICHHE SIBJICHUM U MIOCTAHOBKA OMBITOB 1O OOHAPYXKEHHUIO (PaKTOPOB,
BIIUSIOIINX HA MPOTEKAHKWE TAHHOTO (PU3UUECKOTO SIBJICHUS/TIpoliecca; —
MPOBEJICHUE MPSAMBIX U KOCBEHHBIX HU3MEPEHUI; — UCCIIEI0BAaHUE 3aBUCUMOCTH
OJTHOM (hM3HUECKOM BEIMYUHBI OT APYTON C TIPEICTABIICHUEM PE3YIhTATOB B BUJIC
rpaduka Wi TabJIUIIbl; — TPOBEPKA 3aJaHHBIX MPEOI0KEHUHN (MPSIMbIE
U3MepeHUs PU3NYECKUX BETUYNH M CPABHEHHE 33 IaHHBIX COOTHOIIICHUIA MEXKTY
HUMH). Bo rnaBy yria cTaBUTCS OCBOCHHE 00y4arOIUMUCA 00001EHHBIX MJIAHOB
MPOBEICHUSI UCCIIEIOBAHUS: TOCTAHOBKA LEIN SKCIEPUMEHTAIBHOTO

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



oTpeziesieHre JOCTOBEPHOCTH MOTYYSHHOTO pe3yibTaTa Ha OCHOBAHHUH
POCTEUIINX METOJIOB OLICHKU MOTPEIIHOCTEN n3MepeHuil. 27 B yueOHOM
Ipoliecce OIEHUBAHUE BBITIOJIHEHHS O0yUYalOIUMHUCS JIa0OpaTOPHBIX pabOT
CKJIQ/IbIBACTCS U3 IBYX COCTABJISIOMINX: — COOCTBEHHBIX HAOMIOCHUN yauTeNs 32
X0JIOM pabOThI; — MPOBEPKU 3aMOJHEHUS MUCBbMEHHOTO OTYeTa O J1abopaTopHOM
pabore. B pamkax HaOmroeHUs 32 X0/I0M paOOThI OIIEHUBAIOTCS MPOLEAYPHBIE
yMEHHsI: cOOpKa SKCTIEPUMEHTAIbHON YCTaHOBKH, COOJIO/ICHHE TJIaHa MPOBEICHUS
U3MEPEHUs OTbITa, MPABUIILHOCTh CHATHUS TTOKA3aHUN U3MEPUTEIBHBIX TPUOOPOB,
coOJIr0IcHUE TTpaBUil OE30I1aCHOT0 Tpya P padoTe ¢ 1a00paTOPHBIM
obopynoBanueM. [Ipu GppoHTaTEHOM BBINOTHEHUH JTA0OPATOPHOM PabOTHI YUUTEIb
MOKET (PUKCUPOBATH HEJAOUYETHI B IEATEIHOCTH 00yUYalOIIUXCsl, KOTOPBIE 3aTeM
BIIUSIIOT HA OIIEHKY paboThl. KpoMe 3THX MpeaMeTHBIX YMEHHH 11es1ecoo0pa3Ho
MIPOBOJIUTH OIICHKY PETYJISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX JIEUCTBUIM
(mmaHupoBaHue padOTHI, CIIEIOBAHNE IJIAHY U KOPPEKIUS TEHCTBUM U T. 11.), a
TaK)keé KOMMYHUKATUBHBIX YMEHUN B YaCTH MEKJIMYHOCTHOTO OOIICHHMS,
MIOCKOJIbKY JTAOOpaTOpHbIE pabOThI, KaK MPABUIIO, BHITIOIHSIIOTCS B Mapax. 31ech
MO>XHO oOparaTh BHUMaHUE Ha OCOOCHHOCTH BO3HUKHOBEHHS KOH(IUKTOB U UX
paspelieHne, KOPPEeKTHOCTh OOIIEHMS 00yJaromuxcsl IpyT ¢ apyromM. B
MMCbMEHHOM OTYETE OCHOBHBIE IJIEMEHTHI OIICHUBAHUS — 3TO PUCYHOK WJIN
OIMMCAaHKE SKCIICPUMEHTAIBHON YCTAHOBKH, 3aITUCh MPSMBIX H3MEPCHHUH C YIECTOM
a0COTIOTHOM MOTPENTHOCTH, TpadUK, €Clii OH MPETyCMOTPEH XapaKTepoM paboThI,
1 (OpPMYJIUPOBKA BBIBOJIA 110 PE3yJIbTaTaM OIBITOB. TakkuM 00pa3oM, HTOTOBas
OTMETKa 3a BBITIOJHEHHE TAOOPATOPHOH pabOThI CKIIABIBACTCS U3 PE3YITATOB
HaAOJFOICHU 3a TIPOIIECCOM €€ BBITIOTHEHUS, @ TAKKE OIICHKU TUChMEHHOTO
oT4YeTa, B KOTOPOM JOJKHBI OBITh MPEACTABICHBI JAHHBIC H3MEPCHHUI M ClICTIaHBI
BBIBO/IBI. KpuTEpHy OlleHNBaHMS MUCHMEHHOTO 0TYeTa (OPMYITUPYIOTCS YIUTEIEM
CTPOTO B COOTBETCTBHUU C MpejIaraeMoi HHCTPYKITUEH TI0 BBHITTOJTHCHHUIO
AKCIIEPUMEHTAIBLHOTO 3aaHusl. [Ipu 3ToM «OayuibHBINA BEC» KpUTEPUATBHON

MO3UINH, CBSI3aHHON C MPAaBUIIBHOCTHIO MPSIMBIX U3MEPEHUM, JOTKEH ObITh



CYIIECTBEHHO BbIIIe. Takum 00pa3om, MpH OLIEHUBAHUN HKCIIEPUMEHTATBHBIX
3aJJaHui1, BBHITIOJHAEMBIX Ha peabHOM 000pYyI0BaHUHU, OCHOBHOM aKLIEHT JETIaeTCs
Ha (OpPMHUPOBAHUE YMEHUS ITPOBOJUTH MpsiMble u3MepeHus. [1pu oneHnBaHuu
BBIIIOJIHEHUS SKCIEPUMEHTAIIBHBIX 33aHUI Ha MPOBEJEHUE KOCBEHHBIX
U3MEpPEHU U UCCIIeI0BAHKE 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUH 1EIeCO00pa3HO

UCIoJIb30BaTh 00001eHHbIe KpuTepun KM OI'D no dusuke.
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