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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHsI Ha YpOBHE CpeHEro o01ero o0pa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUN U TpeOOBaHMU K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM HPOrpaMMBI,
npeacraBieHHpx B @I'OC COO, a takxke ¢ yuérom (emepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS H
KOHIICTIIIUH TperoiaBaHus yueoHoro npeamera «Pusmnka» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit
®denepalyiy, peaqnu3yolnX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBL.

CopneprkaHue MporpaMMsbl 10 (GU3UKE HAMpaBIeHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHOW KAPTHHEI
mupa obydaroruxcst 10—11 kmaccoB npu o0yueHun ux (u3uke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-
nesTedbHOCTHOrO mnoxaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METalnpeIMETHBIM pe3yJbTaraM oOOydYeHHs, a TaKxke
YUUTHIBAET HEOOXOJUMOCTh peau3aldd MEXKIPEIMETHBIX CBs3el (HU3UKU C €CTECTBEHHO-HAyUHBIMHU
y4eOHBIMU TpenMeTaMu. B Hell ompenensioTcs OCHOBHbBIE LENH U3y4YeHHs (U3UKH HAa YPOBHE CPEIHEro
o0riero o0Opa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PM3NKU: TMYHOCTHBIE, METapeIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma o (u3uke BKIIOYAET:

e IUIAaHUpPyEMbIe pE3yJbTaTbl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIIE

IpeMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;

e cojepxaHue yueOHOro npeamera «Dusnkay mo rojgaM o0ydeHusI.

®du3uka Kak Hayka 0 Haubosee oOUIMX 3aKOHAaX MPUPOJIbL, BBICTYNAasi B Ka4eCTBE yueOHOro nmpeamera
B ILIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHCTeMy 3HaHMH 00 okpyxaromem mupe. LlkonbHbIH Kype
bu3MKH — CUCTEMOOOPa3yIOIMIA ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MMOCKOIBKY (hHU3HUYECKUE
3aKOHBI JIE)KAT B OCHOBE IMPOIIECCOB U SIBJICHMIA, H3yUYaeMbIX XUMUEH, Ononoruel, pusnueckoi reorpadueit
U actpoHomueil. Mcnonb3oBaHue W aKTUBHOE NMpUMEHEHHE (PU3NYECKUX 3HAHUU ONpesessieT XapakTep U
pasBUTHE pa3HOOOPa3HBIX TEXHOJOIMH B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOIYUYCHHS
HOBBIX MaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMM U Jpyrux. M3yueHue (u3MKU BHOCUT OCHOBHOW BKIJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaronmxcs, B popMupoBaHre yMEHUN TPUMEHSITD
HAYYHBI METO]I TO3HAHUSI TP BBIMIOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY kypca ¢u3HKH A7 YPOBHS CPEAHETO OOIIEro 0O0pa30BaHUs MOJOKEH PNl UACH, KOTOPhIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEMl KypC SIBJISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BCeX pa3iesoB PU3MKH, BKIIOYAET KaK BOMPOCH! KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW Marepual Kypca (U3MKH OOBEIWHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBnsercs popMupoBaHUe MPEICTaBICHUI O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCIojib30BaHUE TYMAaHUTAPHOIO MOTEHIMAlIa
busznyeckoil HayKH, OCMBICIEHHE CBSI3M pa3BUTHS (U3MKH C pa3BUTHEM OOIIeCTBa, a Takke ¢
MHUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMHU MpoOIeMaMu.

Hoes npuxnaonou nanpaenennocmu. Kypc GuU3uMKu mpejmnosiaraéT 3HaKOMCTBO € IIMPOKUM KPyrom
TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUN N3yUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozcusayuu peaan3yercs MOCPEACTBOM BBEICHHS AJIEMEHTOB COAEPIKAHMS, MOCBSIIEHHBIX
9KOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOTHMH, a
TaKKe 00CYKAEHHsI MPOOJIEM pallMOHATIBLHOTO MIPUPOIONOIB30BaHUS U 3KOJOTHYECKONW OE30MacCHOCTH.



CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKHM Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUs SBISIOTCS
¢usnaeckue Teopun (HopMUPOBAHHE TPEACTABICHUIN O CTPYKTYpe MOCTPOSHHs (pU3MUECKON TeOpUH, POIH
(byHIaMEHTAlIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX MPEJICTaBICHUSIX O MPHPOJAE, TpaHHIlaX
MPUMEHUMOCTH TEOPUH, JISl OTIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEeMHO-JIEATETbHOCTHBI TOAX0M B Kypce (HU3UKH pealusyeTcsl IMpexJIe BCero 3a Cyér
OpTraHU3aIH AKCIIEPUMEHTAIBHON AedTenbHOCTH oOydaromuxcs. s 6a3oBoro ypoBHsS Kypca pusukm —
9TO HCIOJIb30BaHUE CUCTEMbl ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB M JaOOPAaTOPHBIX padoT,
KOTOpble B TporpaMMe mo ¢usuke oOBEAWHEHBI B OOLIMIA CMHMCOK YYEHHYECKHX MPAKTHYECKUX PpadoT.
Boiienenne B yka3zaHHOM IiepedHe J1a0OpaTOpHBIX pPadOT, MPOBOJMMBIX JUIS KOHTPOJS M OLEHKH,
OCYILECTBIISICTCSI YYaCTHUKAMH 00pPa30BaTEILHOIO IPOIECca MCXOS U3 OCOOCHHOCTEH IUIAaHUPOBAHHS H
ocHamieHus: kabOuHeta ¢usuku. I[Ipm 3TOoM oOecreunBaeTcs OBIaJeHUE OOYYAIONTUMHUCA YMEHUSIMH
IPOBOJUTH KOCBEHHBIE W3MEpPEHUs, MCCIECJOBAHUS 3aBUCUMOCTEH (PU3MUYECKMX BEIMYUH M IIOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbmoe BHUMaHME yHENSIeTCS PEUICHHIO Pacu€THBIX W KayeCTBEHHBIX 3aaad. [Ipm stom uis
pacuéTHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 33Jla4M C SIBHO 33/J1aHHOM (PU3UUECKON MOJIEbI0, MO3BOJISIOLIIE
NPUMEHSTh N3y4YE€HHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3ziesia Kypca, TaK U MHTETpUpPYs 3HAHUS
U3 pa3HbIX pasfaenoB. [l KadecTBEHHBIX 3aqad NPUOPUTETOM SIBISIOTCS 3alaHus Ha OOBICHEHHE
NpOTEeKaHUsl (PU3UUECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrome BbI0opa pU3NIecKoi
MOJIEJH JIIsl CUTyallMH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootrBerctBun ¢ tpeboBaHusimu PI'OC COO k MarepuallbHO-TEXHHYECKOMY OOECIeUeHHIO
ydeOHOoro mporiecca 6a30BbIl ypoBeHb Kypca (U3UKH Ha YPOBHE CPETHETO 00IIero oopazoBaHUs JOJKCH
U3y4aTbCs B YCIOBHUSX IpeIMETHOro kabuHera (U3MKH WM B YCJIOBUAX HHTEITPUPOBAHHOTIO KaOMHETa
MPEMETOB €CTECTBEHHO-HAYYHOTO IKia. B kabuHeTe Ppu3uku qomKHO OBITH HEOOX0AMMOE TabopaTopHOE
000py0BaHKE ISl BHIMOJTHEHHUS YKa3aHHBIX B MporpamMme o Gu3MKe YYCHHUECKHX MPaKTUYeCKUX paboT u
JIEMOHCTPAIIMOHHOE 000pYIOBaHHE.

JlemoHcTpanonHoe o0opyaoBaHHE (GOPMUPYETCS B COOTBETCTBUU C TNPUHIUIIOM MHUHUMAIbHON
JOCTATOYHOCTH M OOECIeYMBAeT MOCTAHOBKY IIEPEUUCICHHBIX B TpOTpaMMe IO (HU3UKE KITIOUYEBBIX
JEMOHCTpALIMIA ATl UCCIIEIOBAHUS U3YYaeMbIX SBIICHUH U MPOILIECCOB, SMIUPUUYECKUX U (PyHAAMEHTATbHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHA.

JlaGopatopHoe oOopyZoBaHME s YYEHMUYECKHUX MpPaKTHYECKHX padoT QopMmupyercs B BUIE
TEMaTUYECKHX KOMIUIEKTOB M OOECHeuMBaeTcs B pacy€re OJHOrO KOMILIEKTAa Ha ABYX OOYyYaroIIuXcs.
Tematuueckre KOMIUIEKTHI JJaOOpaTOpHOro 00OpYAOBaHWS IODKHBI OBITh MOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJIb30BaHUM aHAJOTOBBIX U IU(POBBIX MPUOOPOB, a TAK)KE KOMIBIOTEPHBIX M3MEPHUTEIBHBIX CUCTEM B
BU/JIE IU(PPOBBIX J1aOOpATOPHIl.

OCHOBHBIMU 1IEJIAMU U3Y4YeHUS (PU3UKHU B 001IeM 00pa30BaHUU SBISIOTCS:

e (dopMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYYalomUXCsi K HAyYHOMY H3YUYCHHMIO MPUPOIbI,

pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
e pa3BUTHE NPEACTABICHUN O HAYYHOM METOJe MO3HAHHWA U (POPMHPOBAHUE HCCIIEOBATEIHCKOTO
OTHOILICHUS K OKPYKAIOIIUM SBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4YEeHHUS OCHOB CTPOCHUS MATEPUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

e (opMupoBaHHE yMEHUI OOBSCHATH SBICHHS C MCIOJIBb30BAaHHEM (DM3NYECKUX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHe NpEACTABICHUH O poiM (U3MKU s Pa3BUTHS JAPYTHUX ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.



JlocTikeHne 3THX Lenel o0ecrieunBaeTcs pelieHHeM CIeIyIONIuX 3a/1au B Mpoliecce U3yYeHUs Kypca
($u3MKH1 Ha ypOBHE CPEAHETO 0011ero o0pa3oBaHUs:

e MPHOOPETEHUE CHCTEMBI 3HAHUH 00 OOIMIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX,
BKJTIOYasi MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, 3JIEKTPOJANHAMHKY, KBAHTOBYIO (DU3HUKY M SJICMEHTBI
acTpo(hU3UKH;

e (GopMHUpOBaHHE YMEHUW MPUMEHSATH TEOPETUUYECKHE 3HAHUS IS OOBSICHEHUS (UHUYECKUX
SIBIICHHUI B TIPUPOJIC U JUUTsl IPHHATHUS MPAKTHUECKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH,

e OCBOEHHE CIIOCOOOB pEIICHUS PAa3IMUHBIX 337134 C SBHO 33/JaHHON (PM3NYECKON MOJENbIo, 3a/1ad,
MOJPa3yMEBAIOIIUX CAMOCTOSATENbHOE CO3/1aHue (PU3MUYECKOW MOJeNnu, aJeKBaTHON YCIOBHIM
3ajauu;

e TMOHMMaHWEe (U3NYECKHUX OCHOB W TPUHIMIIOB JIEHCTBHA TEXHHYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

e OBJIAJICHHE METOAAMU CAMOCTOATENBHOTO IUIAHUPOBAHUS W  HPOBEAEHUS  (U3NYECKUX
OKCIICPUMCHTOB, daHaliuda MW MHHTCPIIPETAllN HH(l)OpMaI_II/II/I, OMpeaAciICHus JOCTOBCPHOCTU
MOJTYYSHHOTO Pe3yJIbTaTta;

e CO3/laHUE YCJIOBUH Ui pa3sBUTHA YMEHHMHA IPOEKTHO-MCCIEI0BATENbCKOM, TBOPUYECKOM
JeSTebHOCTH.

Ha m3yuenue ¢usuku (0a30BBIi ypOBEHB) Ha YPOBHE CpeIHEro o0Iiero oopazoBaHus oTBOIUTCS 136

yacoB: B 10 kiracce — 68 yacos (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HE/IEIIO).

[Tpenyaraemslii B mporpaMMe 1no ¢Gpu3uKe nepeueHb JabopaTOPHBIX U MPAKTUUYECKUX paldoT sBIseTCS

PEKOMEHJOBAaHHBIM, YYHTENb JeNaeT BBHIOOP MPOBEACHHUS J1a0OpPATOPHBIX PabOT M OMNBITOB C YUYETOM
WHUBUTyATBHBIX OCOOEHHOCTEH 00yJaroIMXCs.



COJEPXKXAHME OBYUYEHUA
10 KVIACC

Pa3nes 1. du3nka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®dusuka — Hayka o npupoje. Hayunsie METOBI MO3HAHUS OKpYKaroliero Mupa. Posis skciepumenTa u
TEOPHH B IPOIIECCE MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MopenvupoBanue (pU3NYECKUX SBICHUA W TporieccoB. HaydHbie rumotespl. du3nyueckue 3aKOHBI U
TeopHuH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMT COOTBETCTBUS.

Pone u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOH HaydyHOW KapTHHBI MHUpPA, B MPAKTHYECKOM
NEeITEeIbHOCTH JII0IEH.

Jlemoncmpayuu
AHaoroBblie U ITU(GPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHUE. OTHOCUTENBHOCTh MEXAHMYECKOro JABMXKEeHUsA. Cucrema OTCUETA.
TpaekTopus.

[Tepememnienue, cKOpOCTh (CPemHSsI CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOpPEHHE MaTepUabHOMN
TOUYKH, UX NPOEKIMHU Ha OCH CUCTEMBI KoopauHaT. Ci0’keHue NepeMEIeHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpPSIMOJMHEHHoe NBkeHue. ['paduku 3aBHCUMOCTH KOOpIWHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MIEPEMELICHUS MaTEPUAIbHON TOUKH OT BPEMEHHU.

CBobOonHOe majieHne. Y CKopeHrne CBOOOAHOTO MaACHHUS.

KpuBonuHneiiHoe nBuxkeHue. J[BUKEHHE MaTE€pUaJIbHOW TOYKM IO OKPYKHOCTH C IMOCTOSHHOW IO
MOJAYJIO CKOPOCTBIO. VYTJIOBas CKOpPOCTh, JHHEHHas CKopocTh. Ilepmom u dactota oOpaiieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHuueckue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUAOMETP, JBUKEHUE CHAPSAIOB, LICTIHbIE U
pEMEHHBIE NIepefayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, ILTFOCTPALIMS KUHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeo6pa3oBanue ABUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nBrxeHus Tena, OpoIIeHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOAHOTO M CHHUS.

Hamnpagnenue ckopocTH npu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHre HepaBHOMEPHOI'O ABUKEHUS C LENbIO ONPEIETICHIS] MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXKAY MyTSAMHU, MPOUACHHBIMHU TEJIOM 3a IOCJEI0BATENbHBIE pPaBHbBIC

IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIIbHOW CKOPOCTBIO, PABHOM HYIJIIO.
N3yueHue ABMKEHUS MIApUKa B BA3KOW KUIKOCTH.

N3ydenue ABM>KEHUS Tela, OPOIIEHHOTO TrOPU30HTAIBHO.
Tema 2. /lunamuxa
[IpuHnun otHocutenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3uiuu cui. Bropoit 3akon HeloToHa 117151 MaTepuaibHOM TOYKH.
Tpetuii 3akoH HeroTOHA 1711 MaTepHaIbHbIX TOYEK.

3aKoH BCEMHUPHOTI'O TATOTCHUA. Cuma TsoKecTH. HepBaﬁ KOCMHUYCCKasA CKOPOCTh.



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

Tpenue. Bunel Tpenus (mokos, ckonbkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIBXKEHUS U cuia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTUBICHHS NPU JBU)KEHUU Tella B
JKUJKOCTH WM rase.

[ToctynarenbHoe U BpamaTenbHOe JBHKEHUE a0COIIOTHO TBEPIOTO Tea.

MoMeHT cuiibl OTHOCUTENBHO OCcH BpauieHus. [1nedo cumnbl. Y cnoBus paBHOBecHs TBEPAOIO Tela.

TexHrueckue ycTpoiCTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MOJAIIMITHUKH, BH)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Llemoncmpayuu

SIBiieHME MHEPLUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

H3mepenue cuil.

CrnosxeHnue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena npyu ycKOpeHHOM NOABEME U MTaJCHUH.

CpaBHeHUE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecusl TBEPAOTO Tena. Busbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne ABr>xkeHUs OpycKa 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHUJT YTIPYTOCTH, BOSHUKAIOIIMX B NPY’KUHE U PE3UHOBOM 00paslLe, OT UX
nedhopmaruu.

HccnenoBaHue yciioBUil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAICHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

NMnynbe MaTepualibHON TOUKH (T€la), CUCTEMBI MaTEpUAbHBIX TOYEK. VIMITyJIbC CHIIBI M U3MEHEHUE
MMITyJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTE CHUITBI.

Kunernyeckas sHeprus MaTepuanbHOM TOUKH. Teopema 00 H3MEHEHIH KHHETUYECKON SHEPTUH.

[orennmansHast »Heprus. IloreHnumaneHas »Heprus ynopyro AeGOpPMHUPOBAHHOW —IPYXKHHBI.
[ToreHumanbHast SHEPTUs Tesla BOIM3U OBEPXHOCTH 3EMIIH.

[ToreHnmanbHble U HEMOTEHIMANbHbIE CUIIbl. CBs3b pabOTHl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOU SHEPrUu.

VYipyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuyeckue ycTpoicTBa U NMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMEp, NMPYKUHHBINA MUCTOJET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue abCOMIOTHO HEYNIPYTOTo yapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIbl C W3MEHEHHEM MEXaHHUYECKOM HHEpruM Teja Ha MpUMepe
PaCTSIKEHUSI PE3UHOBOIO KIyTa.

Pa3nea 3. MoJsekyasipHast pu3uKa M1 TEPMOIHHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopul



OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOM TEOpUHM U HUX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nemwxkenue. Auddysnus. Xapakrep IBHKEHUS W B3aMMOACHUCTBHUS YaCTHIl BemiecTBa. Mojaenn
CTPOEHUS I'a30B, XKUAKOCTEH M TBEPABIX Tel M OObSICHEHHE CBONCTB BEIIECTBAa HAa OCHOBE 3TUX MOJEIEH.
Macca u paszmepsl moaekyi1. KonnuectBo Bemectsa. [locTossHHas ABoragpo.

TemnoBoe paBHOBecue. Temneparypa u e€ usMmepenue. Illlkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKONH TEOPUM WJCAIbHOTO
ra3a. AOGCONIOTHas TemIeparypa Kak Mepa cpelHel KMHETHYECKOH SHepruu TEIIOBOro JBM)KEHUS YaCTHIL
raza. lllxana temneparyp KeneBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeiipona. 3akoH
HanpToHa. M3omporeccsl B HIaIbHOM ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BemecTBa. ['paduueckoe
IpeCTaBICHNE H30IIPOIIECCOB: M30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BeIllecTBa, (Gororpaduu MOJIEKYJ OpraHMYeCKUX
COCIMHECHUM.

OmnbITel 110 TG GY3UH KUTKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO IBUKECHUSI.

Mogens onbita LlTepHa.

OnpIThI, JOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Monens, nrocTpupyronias IpUpoAy AABJICHUA Ia3a HA CTEHKH COCya.

OnpITHI, HIUTIOCTPUPYIOLUE YPABHEHUE COCTOSHUS UAEATBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

OnpeneneHne Macchl BO3yXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEPEHHMH OO0OBEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoaunaMuyeckas cucremMa. BHYTpeHHsS 3HEprusi TEPMOJANHAMMUYECKOW CHCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonuuectBo TemnoTel u pabota. BHyTpeHHSs SHEprusi 0ITHOATOMHOTO UJI€AIbHOTO raza. Busl
TEIUIONEPEaui: TEIUIONPOBOJHOCTb, KOHBEKLHs, W3JIy4eHHE. YelbHas TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TemioTel npu Temnsonepeaaye.

[Tonsitne 06 agmabatHoM mporiecce. [lepBrlit 3akoH TepMoauHAMUKH. [IprMeHeHre mepBoro 3akoHa
TEpPMOJIMHAMMKH K n3onpoueccam. I'paguueckas uHTeprperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpatuMocTh NpoLeccoB B IpUPOE.

TennoBble MamuHb!. [IpuHIUIBL ASHCTBUS TEMIOBBIX MalMH. [IpeoOpazoBaHus SHEPTUH B TEIIOBBIX
mammHax. Koadduuuent nonesnoro aeiictBusa TternoBodl mamuHbl. [ukn KapHo u ero xosddumment
HOJIE3HOTO IEUCTBHSL. DKOJIOIHYECKHE TPOOIEMBI TEIII0IHEPT €TUKH.

TexHHUecKue yCTpOCTBA U MPAKTUYECKOE IPUMEHEHHUE: IBUTaTeIh BHYTPEHHETO CrOpaHusi, ObITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH »HEpPruu Tena Mpu COBEPUICHWH paboThl: BBUIET MPOOKU U3 OYTBIIKU IO
JIeMCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe myTEM TpeHUs (BUACOACMOHCTPAIINSA).

W3menenne BHYyTpeHHEH SHEprUM (TeMIIepaTyphl) Teja MpU Terionepeaaye.

OmnpIT 0 aguabaTHOMY PacIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CrOPAHUsl, PEaKTUBHOI'O IBUraTelIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepenue yaenpbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnuie cocmoanusn eeuiecmea. Dazoevie nepexoovt



[TapooGpa3zoBanne u KoHaeHcanusa. Mcmapenne u kumeHue. AOCONIOTHAs M OTHOCUTEIbHAs
BJIQXKHOCTH Bo3ayxa. HaceileHnslit nap. Y ienpHas TEIIoTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphbl
KUIICHUS OT JaBJICHHUS.

TBépnoe teno. Kpucraminyeckue u amopdHbie Terna. AHU30TPONHUS CBOWCTB KpHCTa/LIOB. JKuukue
kpuctaiuibl. CoBpeMeHHble MaTepuansl. 1lnaBieHue u Kpuctainmzanus. YIenbHas TEIUIOTa ILJIABICHMS.
CyOnumarusi.

YpaBHeHHe TEIIOBOTO OanaHca.

TexHu4yeckue ycTpoilcTBa M INPaKTUYECKOE NMPUMEHEHHE: TMTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTMH NOJIy4€HHs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu noHM>KEHHOM J1aBICHUH.

Crioco0bl U3MepeHHs BIaKHOCTH.

Habmionenre HarpeBaHus U TUIaBJICHHUS KPUCTANTMIECKOTO BEIIECTBA.

JleMOHCTpaus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue oTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3anus Tel. ONeKTpudeckuid 3apsa. JBa Buaa snektpuueckux 3apsaoB. lIpoBogHukw,
JURJIEKTPUKHU U MOIYIIPOBOJHUKHU. 3aKOH COXPAHEHUs IEKTPUUECKOIO 3apsa.

Bzaumopeiictue 3apsinoB. 3akoH Kynmona. ToueuyHbI AJIEKTpUUECKUI 3apsii. DIEKTPUUIECKOE TOJIE.
HamnpsixéHHocTh  3ekTpuueckoro mnois. [IpuHOMm cyneprno3uumu 3JIEKTPUYECKUX Toyied. JInHum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pabora cun snektpocratuueckoro mnois. Ilorennuan. Pasnocte mortenuumanos. [IpoBoaHuku u
JTUBJIEKTPUKHU B 3JIEKTPOCTATUUYECKOM ToJie. J(uanekTpuyeckas IpOHUIAeMOCTb.

OnektpoéMKkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TUNIOCKOIO KOHJIEHCATOpA. DHEPrusl 3apsSKEHHOTO
KOH/IEHCATopa.

TexHndyeckue  ycTpoiicTBa M NPAKTHYECKOE IPUMEHEHHE:  DJJIEKTPOCKON,  DJIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPOIPHUOOPOB, KOHIEHCATOpP, KOMHMPOBAJIBHBIM ammapar,
CTPYHHBIN IPUHTED.

Llemoncmpayuu

YCTpoiCTBO ¥ MPUHIMIT JACHCTBUS AJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allNUTa.

JIM3IIeKTpUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOMIAAMN IUIACTHH, PACCTOSIHUS MEXKIY
HUMU U JUBJIEKTPUUECKOU MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannuiii 3nekmpuyeckuit moxk. Toku é paznuunvix cpedax



ONEKTPUUECKUN TOK. Y CIIOBHS CYLIECTBOBAaHHUS AEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna Toka.
ITocTossHHBIN TOK.

Hanpsixenue. 3akon Oma 11l yyacTKa LEIu.

DJIEKTpUYECKOE CONPOTHBIICHUE. YAEIbHOE CONpOTHBIEHUE BemlecTBa. llocienoBarensHoe,
[apajuleJIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH Jlxoyns—JIennia. MomHOCT 3IEKTPUYECKOTO TOKa.

DIEKTPOABUKYIAs CUJIa U BHYTPEHHEE COIPOTHUBIICHHE MCTOYHMKA TOKA. 3akoH Oma AJid MOJHOU
(3aMKHYTOI) 35eKkTpuuecKoi nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAsE MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTH COINPOTHUBJICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBeHHass M MPUMECHAss MPOBOAMMOCTh MONYyNpoBOAHUKOB. CBoicTBa pP—N-
nepexoa. [TonynpoBoJHUKOBBIE TPHOOPBHI.

DNEeKTpUUECKUH TOK B PAcCTBOPAaX M pacIillaBax 3JIEKTPOJIUTOB. DJEKTPOJIUTUYECKAs AUCCOLMALIMS.
DIIEKTPOJIN3.

DNeKTpUYECKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1na3ma.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHE: aMIEpMETp, BOJBTMETP, peocCTarT,
UCTOYHUKH TOKA, OAIIEKTPOHArpPEBATENbHbIE MPHOOPHI, 3IIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBIA JIMOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIM AHO,
rajabBaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKa U HANIPSKEHHUS.

3aBUCHUMOCTbh COIPOTUBIICHUS LUJIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIATU IONEPEYHOrO
CEUYEeHMS U MaTepHaa.

CMelaHHOE COEMHEHHNE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3aeKTpoABMXKYIIEH cuiibl. KOpoTkoe 3aMblkaHHME TaJlbBAaHUYECKOTO JIEMEHTA U
OIIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa v MPOBOANMMOCTG BO3AYXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuyenne cMemaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenue 31eKTpoABUKYLIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHET 0 COIPOTHUBIICHUS.

Habmtoienue snextposimsa.

Me:xnpeamerHblie CBA3U

Nzyuenue kypca uszuxu 6a30Boro ypoBHs B 10 Kjlacce oCymIecTBIsSETCS C yUETOM COEpKaTeIbHBIX
MEXITPEMETHBIX CBSA3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH, XUMUH, T€Orpapuu U TEXHOJIOTHH.

MeosicnpeOomemnvle noHsamus, CBsI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO MO3HAHUS: SBJICHHE,
HayuyHbId (akT, THUMOTe3a, ¢U3NYECKas BEIMYMHA, 3aKOH, Teopus, HAOIIOIEHUE, SKCIICPUMEHT,
MOJIETTMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pemieHHe CUCTEMbl YpaBHEHWH, JMHEHHas QyHKuus, mnapaboma, rumepOoia, HMX
rpaduku U CBOWCTBA, TPUTOHOMETpHUECKHE (YHKIUU: CUHYC, KOCUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX ITPOEKIIMU HA OCHU KOOPAHMHAT, CII0KEHUE BEKTOPOB.

bBuonoeusn: mMexaHndeckoe NBIKEHHE B JKMBOH mpupone, nud@ys3us, 0CMOC, TETIOOOMEH >KHUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SBJICHUS B )KMBOW IIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJISPHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX Te€J, >KUIKOCTEM M Ta30B, 3JIEKTPUYECKHUE CBOICTBA METAJIOB,
3JIEKTPOJIUTUYECKAS IUCCOLMALINSA, TalbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPhI, 0apOMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHHM C MCIIOJIIb30BAHHEM MEXaHU3MOB, YUET TPEHHs B TEXHUKE,
MNOJIINITHUKY, HCIIOJIb30BAHME 3aKOHAa COXPAHEHMsI HMMITyJIbca B TEXHHMKE (pakeTa, BOJOMET U Jpyrue),
JBUTATENb BHYTPEHHETO CTOpaHus, mapoBas TypOuHa, ObBITOBON XONOAMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHI
MOJIy4YEeHUS] COBPEMEHHBIX MAaTepHalioB, B TOM UHWCJIE HAHOMATepUaOB, M HAHOTEXHOJOTHH,
9JIEKTPOCTaTUYECKas  3alllUTa, 3a3eMJICHHE  AJIEKTPONpPUOOPOB,  KCEPOKC, CTPYHHBIH  NIpPUHTEp,
AJIEKTPOHArpeBaTEIbHbIE IPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znea 4. diiekTpoauHaAaMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

ITocrossHHbIE MarHuThl. B3anMoneicTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe moJie. Bekrtop
MarHuTHOM WHAYKUMH. [IpUHIMIO Ccynepno3suuuMyM MarHUTHBIX Mosed. JIMHMM MarHuTHOM WHIYKIMH.
KapTrHa 1uHUI MarHUTHOW MHIYKIIMH 10JIS1 TOCTOSSHHBIX MarHUTOB.

MarnuTtHOe mojie MNpPOBOAHMKA C TOKOM. KapTuHa JUMHUN MHAYKIMHM MArHUTHOTO TOJIS JUIMHHOTO
NpsIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA, KATymKH ¢ TOokoM. OmwIT Opcrena.
B3anmoneiicTBre NpOBOIHUKOB C TOKOM.

Cunia AMniepa, €€ MOJlyJib M HalpaBJICHUE.

Cuna Jlopenua, e€ Moayiab W HampaBlieHHE. [[BU)KEHHME 3apsHKEHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM mosie. PaGora cwibl Jlopenna.

SIBrieHne AIEKTPOMArHUTHOW MHAYKIMWHU. [I0TOK BEKTOpa MarHUTHOM MHAYKUWH. DJIECKTPOIBHKYILAS
cuiia MHAYKIMH. 3aKOH 3JI€KTPOMAarHUTHOM UHAYKIMU Papajes.

BuxpeBoe snekrtpuueckoe mosie. DIEKTPOABUKYILAS CHIIA UHAYKIHMH B MPOBOJHHUKE, JBUXKYIIEMCS
MOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM TOJIE.

ITpaBuino Jlenua.

NHnykTuBHOCTD. SIBJIEHUE CAMOMHAYKIUHU. DIEKTPOBHKYLIAsl CUIa CAMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJIsl KATYIIKUA C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHudeckue yCTpONWCTBAa U MPAKTHUECKOE MPUMEHEHHE: TMOCTOSHHBIE MarHUTHI, SJIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTeNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS ME€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIJIOHEHHUE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHAYKIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTpPOMAarHuTHON MHAYKIUH.

IIpasuiio Jlenuna.

3aBUCHUMOCTBD JIEKTPOJBIKYIIECH CHITBI HHAYKIIUH OT CKOPOCTH M3MEHEHHUSI MATHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3ydeHrne MarHuTHOTO 10JIs KaTYIIKHU C TOKOM.
HccnenoBanue AeiCTBUS MOCTOSITHHOTO MarHUTa Ha PaMKy € TOKOM.
HccnenoBanue sBJIECHUS 3JIEKTPOMArHUTHON UHAYKLIHH.

Pa3nes 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUA

Konebarenpnass cuctema. CBoOOHBIE MexaHWYeckue KoseOanus. ['apmoHmdeckue KojaeOaHHs.
[lepuon, yvacrorta, amrutyna u (aza konebanuil. [IpyXuHHBIM MasTHUK. MaTeMaTHYECKMA MAasTHUK.
VYpaBHeHHe rapMoHUYecKUX Kojebanuii. [IpeBpaiienre s3Hepruu npu rapMOHUYECKUX KOJIeOaHUX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI B MICATBHOM KOJIEOATEIbHOM
KOHType. AHAJOTHs MEXIy MEXaHHUYECKUMH M IJIEKTPOMArHuTHBIMU Konebanusimu. @opmyrna Tomcona.
3aKOH COXpaHEHMsI SHEPTUU B HI€aJIbHOM KOJ1e0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxammux kKoiebaHusx. BoiHyXIeHHbIE MeXxaHUUYecKue Konebanus. Pe3onanc.
BoIHYyK1€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

Ilepemennbiii  TOK. CHHYCOUJANbHBIA TEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO  TOKA.
AMITIUTYHOE U IeUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSIKEHMUSL.

Tpancdopmarop. IIpousBoacTso, nepenaya u noTpedIeHNUE AIEKTPUUECKON IHEPIUU. DKOJIOTHIECKHE
PUCKH P NPOU3BOJACTBE EKTpodHEpruu. KynabTypa HCIONb30BaHUS 3JEKTPOIHEPTUU B MOBCEIHEBHOMN
KU3HU.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE IIPUMEHEHHE: DJIEKTPUYECKHM 3BOHOK, TI'€HepaTop
MEPEMEHHOTO TOKa, TMHHUU AJIEKTporepeay.

Llemoncmpayuu

HccnenoBanue napameTpoB KosieOaTeNIbHON cucTeMBbI (ITPYKUHHBINA WM MaTEMaTUUYECKUN MasiTHUK).

Ha6nronenue 3aTyXxaronmx KojeOaHu.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOaAHUH.

Hab6nronenue pe3onanca.

CB00OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcuunorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKA W HAINPSKEHHs] OT BPEMEHH) AJIs DJIEKTPOMArHUTHBIX
KOJIeOaHMIA.

Pe3oHanc nmpu mocienoBaTENbHOM — COEIUHEHMM  PE3UCTOpa, KaTyIIKM WHAYKTUBHOCTH U
KOH/IEHCaTopa.

Monenb TUHUY 3TEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne 3aBUCUMOCTH NEpUOJia MajbIX KOJIEOAHUHM Ipy3a Ha HUTH OT JJIMHBI HUTH U MAacCChI
rpysa.

HccnenoBanne MNEpeMEHHOTO TOKa B LENM U3 IOCIEIOBATEIbHO COEIMHEHHBIX KOHJIEHCATOPa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumMHbsle 60JIHbL

MexaHnuyeckue BOJIHBI, yclIoBUsl pacnpocTpaHeHus. Ilepuon. CkopocTs pacnpoCTpaHEHUs U JUIMHA
BouiHbL. [lonepeunsie u npoaonbHbIe BOMHBL. HTepdepenius u nudpakius MEXaHHYeCKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IY4YEHMs JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B »anexkrpomarnutHOi BoOsiHEe. CBOMCTBA SJEKTPOMArHUTHBIX BOJH: OTPaKCHHE,
npeaoMiieHue, noyspusanus, Augpakuus, narepdeperus. CKOpocTh 3EKTPOMAarHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [IpMeHeHNe AIeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIUIIBI paTUOCBA3U U TENIEBUACHUSA. Paguonokanus.



DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEebl.

TexHuueckue yCTpPOWCTBA W TMPAKTUUYECKOE TMPUMEHEHHE: MY3bIKaJbHbIE  HMHCTPYMEHTHI,
yIbTPa3ByKOBas JUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajap, pajuONpUEMHUK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-nieup.

Llemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TIOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

KoneoG:mromieecs Teno kak HCTOUHUK 3BYKa.

HaGnronenne oTpakeHus U IpeIoMIICHUST MEXaHUYECKUX BOJIH.

Hab6mronenue uarepdepeHny u AUPpakiud MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOM M 9aCTOTOM KOJIeOaHUH.

UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHME, TMPEJIOMIICHHE, MOJSpU3alus,
Tudpakius, nHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsmonnHeiiHOE pacipoCcTpaHEHHE CBETa B OJTHOPOAHOM cpene. JIyu cBera.
TodeuHblii ICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHbI OTpaxkeHus ceta. [locTpoenne n3o0paxeHUM B IMIIOCKOM 3€pKaje.

[Ipenomienne cBeta. 3aKOHBI IPETOMIICHUS cBeTa. AOCOIIIOTHEIN MOoKa3zarenb npenomiieHus. [TomHoe
BHYTpEHHeE oTpaxkeHue. [IpeienpHblil yroi MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CroxkHbIi coctaB 6emoro cera. L[ser.

CoOuparomye u pacceuBaromye JUH3bL. ToHKas JnH3a. POKYCHOE PacCTOSIHUE M ONTHYECKas Chiia
TOHKON JnHH3bI. [locTpoeHne M300pakeHUd B COOMpPAIOIIUX M pacceuBaromuX JnH3aX. Dopmysia TOHKON
JIMH3BL. Y BeNMUeHHe, JaBaeMoe JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontmka. WaTepdepenius cBera. KorepeHTHbIE WCTOYHUKU. YCIOBUS HAOIIOICHUS
MakCUMyMOB M MHHHMMYMOB B UHTep(EpPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceera. JudpakunonHas pemérka. YcioBue HAOMIOACHHS TJIABHBIX MaKCHUMYMOB IPHU
NaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha TUPPAKITMOHHYIO PEHIETKY.

[Tonsipusanus cBera.

TexHudyeckue yCcTpoHWCTBA M MPAaKTUYECKOE MPUMEHEHHE: OYKH, JIyna, (poToanmapar, MPOeKIIMOHHBIN
anmnapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS petIéTKa, MOJISPOHI.

Llemoncmpayuu

[IpssMmonrHEITHOE pacrpocTpaHeHne, OTpaKEHNE U pesioMmiIeHue cBeTa. OnTH4YecKrue MprUOOPHI.

[TonHoe BHyTpeHHEE oTpaxeHue. MoJiens CBETOBOAA.

HccrnenoBanue cBOMCTB N300paKEHHIA B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKOIA.

Habmonenue natepdepeHimu crera.

HaGmronenue nudpakiuu cBerta.

HaGmronenue nucniepcun cBera.

[TonyueHue criekTpa ¢ MOMOILBIO TIPU3MBI.

[Toy4enne cexTpa ¢ MOMONIbI0 THPPAKITMOHHONW PEIIETKH.

Habmroienue nomnsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszaresns NpeaoMIIEHUs CTEKIIA.

HccrnenoBanue cBOMCTB N300paKEHHIA B JIMH3AX.



HaGHIO,[ICHI/IC AUCTICPCHUU CBCTA.

Pa3nen 6. OcHOBBI crIeUAJIbHON TEOPUHM OTHOCHTEJIBLHOCTH

I'panuipl NPpUMEHUMOCTH  KJaccHMUecKoM  MexaHuku. [locTynaTel  crnenuanbHONW — TEOpUH
OTHOCUTEJIHOCTU: WHBAPUAHTHOCTh MOJYJII CKOPOCTHM CBETa B BaKyyMme, MPUHILMI OTHOCUTEIbHOCTH
OWHIITENWHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs13b MacChI C BHCPFI/Ieﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. 3Hepr1/1>1 ITOKO=.

Pa3nea 7. KantoBasi pusznka
Tema 1. Inemenmol K6anmoeoi onmuKu

®otonsl. ®opmyia [lnanka cBsi3u SHEpTHH (HOTOHA C €T0 YACTOTON. DHEPTUS U UMITYJIbC (DOTOHA.

Otkpeitne u wuccienoBanne (oroadpdexra. Ombitet A. I'. CroneroBa. 3akonbl (GoTodddekra.
VYpaBuenue Diinmreitna g poroaddexra. «Kpacuas rpanuna» Gortorddexra.

Hasnenue ceera. Onbith [1. H. JleGenena.

XHUMHYECKOE JIEHCTBHUE CBETA.

TexHuyeckue ycTpoicTBa M MpPaKTHUYECKOE MpHUMEHEHHue: (POTo3IeMEeHT, (POTONATUUK, COIHEUHAS
Oarapesi, CBETOAHMO.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEToO GoTodddekra.

Cseroauog.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuiu. IlmanerapHas Monenb
atoma. Iloctynatel bopa. U3nydyenue u morsouieHue (GpOTOHOB HpU MEpexoje aToMa € OJAHOTO YPOBHS
sHEpruu Ha Apyroil. Buasl cniektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJIOPOIa.

BosiHoBbI€ cBoiicTBa yacTuil. BonHsl ne bpoitnsa. KopnyckynsspHO-BOTHOBOM JTyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3IIyUEHHE.

TexHu4yeckue yCTpOHCTBA M IPAKTUUYECKOE NPHUMEHEHHWE: CHEKTpajbHBbIM aHaln3 (CHEKTPOCKOMN),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmonenune nuHeRvaThIX CIEKTPOB U3Ty4EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

HaGnroieHne muHeHYaToro CeKTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, JT0KA3bIBAIOIIUE CIOXKHOCTb CTpOeHHs sAapa. OTKpbITHE PairOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocTtaBa paguoakTHUBHOro u3nydeHus. CpoiictBa anbda-, Oeta-, ramma-
u3ny4yeHus. BinusHue painoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpbiTHe npoToHa U Heiltpona. HykionHast mozens sinpa ['eitsenOepra—lBanenko. 3apsn sjapa.
MaccoBoe uncno sapa. M30Tonsl.



Anbda-pacniaf. OIEKTPOHHBIM W  TMO3UTPOHHBIA  OeTa-pacman. ['amma-usnmyudeHue. 3akoH
PaauOAaKTUBHOIO pacnaja.

DHeprus CBA3M HYKIIOHOB B siape. SnepHbie cuibl. JleQekT Macchl sapa.

Snepuble peakuuu. Jlenenve u CUHTE3 SAEP.

SAnepubiii peakrop. Tepmosnepublid cunte3. IIpobirembl W NEPCTIEKTUBBHI SACPHON HHEPrEeTHUKU.
DKOJIOTHYECKHE aCIEKTHI S,IEPHON IHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HAONIOICHUS U PETUCTPAIIUH dTIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaNbHBIE B3aUMOIEHCTBUS. EMUHCTBO (hr3ruecKkoi KapTHUHBI MHpA.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE MPUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa, saepHbIN
peakTop, atToMHast bomoOa.

Llemoncmpayuu

CuéTynK HOHM3HUPYIOIINX YACTHUII.

Yuenuueckui sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB vacTuil (10 rOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTUS acTpoHOMHUH. [IpHuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Be3aus, spkue 3BE3/1bl, INIAHETHI, X BUAUMOE ABH)KEHUE.

ConneyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE34. 3BE31bI, UX OCHOBHBIC
XapakTepuCcTUKU.  JluarpaMma  «CHEKTpalbHBIM  KJIacCc  —  CBETUMOCTb».  3BE3Abl  IJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» sl 3BE3] TJIaBHOM MOCIEA0BATEIbHOCTH.
BuyTtpennee ctpoenue 3B€34. COBpEMEHHBIE NPENCTABICHUS O MPOUCXOXKIACHUU U 3Botounu CoyHLA U
3BE31. DTabl )KU3HU 3BE3.

Mnineunsiii [1yts — Hama [Manaktuka. [lonoxenue u neuwxenne Connia B ['anaktrke. TUIBI ralakTUK.
Panuoranaktuku u kBazapel. UEpHBIE ABIPHI B sApax TaJaKkTHK.

Bcenennas. Pacmmupenue Bceenennoit. 3akon Xa0O6ma. Pa3Oeranume ramaktuk. Teopust bosbimoro
B3pbIBA. PEIIMKTOBOE U3ITydYeHHUE.

MacmtaOHas cTpykTypa Beenennoit. Metaranaktuka.

Hepeménnpie mpobieMbl aCTpPOHOMUM.

Yuenuueckue nabnrooenus

Habnronenuss HEBOOPYXEHHBIM TJIa30M C HKCIONIH30BAHHEM KOMIIBIOTEPHBIX MPHIOKEHUN IS
OTIpeJIeJIEHUs TOJIOKEHUSI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyIIapust U SIPKUeE 3BE3IbI.

Ha6mronenus B Teneckon Jlynsl, mianer, Mieunoro [TyTu.

O0o0maromniee nOBTOPEeHUE

Ponb ¢u3nku 1 acTpOHOMHUHU B 3KOHOMUYECKON, TEXHOJIOTMUECKOM, COLIMAaIbHONW U 3THYECKON cepax
JESTEIIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKM M aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHUpA,
posib (uznyeckod Teopur B (POPMUPOBAHWUW TPEICTABICHHA O (U3UYECKOW KapTHHE MHpPa, MECTO
dusznyeckoil KapTHHBI MHpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O
pUpOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenune xypca ¢pusuku 6a30BOr0 YpoBHS B 11 Kitacce OCyIIEeCTBISAETCSA C YIETOM COACPIKATEITHHBIX
MEXMPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMONIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



Mesicnpeomemnvie nowsamus, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAYYHOTO TIIO3HAHMA: SIBIICHHE,
HaydHbBId (akT, THUMOTe3a, (QU3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHUE, OSKCIICPUMEHT,
MOJIeJIMPOBaHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHH, TpUTOHOMETpHueckue (DYHKIMU: CHUHYC, KOCHUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKIMU HAa OCH
KOOpAMHAT, CJOXXEHHUE BEKTOPOB, MPOM3BOJHBIE JJIEMEHTApHbIX (QYHKIUIH, MpPU3HAKK M0a00us
TPEYTroJIbHUKOB, ONpPeIeTICHHE TUIOUIaIN TUIOCKUX GUryp U o0bEMa Ted.

buonocus: >nekTpudeckue sIBICHUS B KUBOU MPUPOJE, KoieOaTeNbHbIC IBIKEHUS B )KHBOW MPUPOJIE,
ONTUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE paIMALIUU HA KUBBIE OPTraHU3MBI.

Xumusi: CTpoE€HHE aTOMOB W MOJICKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaTH3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJI€KH MAaTHUTHBIX Py, GPOTOCHEMKA 36MHOM MTOBEPXHOCTH,
MpeICKa3aHNEe 3EMJIETPSICEHUM.

Texunonoeusi: JHWHUW  DJIEKTpoOIleperad, TIE€HEpaTop I[EPEMEHHOr0 TOKa, AJIEKTPOJBUIaTElNb,
WHIYKIIMOHHAS TIeYb, pajap, paauoNpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus, MpoeKInOHHBIN
amnmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHAas Oarapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «@Pusnuka» Ha YpOBHE CpefaHero obOmiero obpasoBaHusi (0a30BbIN
YPOBEHB) JIOJDKHO OOECTICYUTh JOCTHIKEHUE CICIYIOIIUX JTHYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX
00pa3oBaTEeNbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMyHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeamera «du3nka» JOIKHBI OTpa)kaTb FTOTOBHOCTD U
CHOCOOHOCTh OOYyYalOMIMXCS PYKOBOACTBOBATbCA C(HOPMUPOBAHHONW BHYTPEHHEW MO3UIMEH JMYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpPHUEHTALUH, TO3UTHUBHBIX BHYTPEHHHMX YOEXICHHH, COOTBETCTBYIOIUX
TPaJMLIMOHHBIM LIEHHOCTSM POCCHUHCKOIO OOIIECTBA, PACIIUPEHHUE IKU3HEHHOTO OIbITa M OIbITa
JEATEIIBHOCTH B IPOLIECCE PeaJu3aliid OCHOBHBIX HAIpPAaBICHUI BOCHUTATEIBHOW AEATEIBHOCTH, B TOM
quCJI€ B YaCTH!

1) rpaxaaHCKOr0 BOCIUTAHMS

c(OpMUPOBAHHOCTh IPAKIAHCKON MO3UIMK 00Y4arOIIEerocs Kak akTUBHOI'O M OTBETCTBEHHOI'O UJIeHA
POCCHIICKOTO 00I11eCTBA;

NPUHATHE TPAJUIMOHHBIX 00IIEYEeTIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEPECAX I'PaKAaHCKOro oOLIecTBa, y4acTBOBATh B
caMOyTIpaBJIeHHH B 00pa30BaTeIbHON OpTaHU3aINH;

YMEHHE B3aUMOJEHWCTBOBATh C COLMAIBHBIMH HMHCTUTYTAMU B COOTBETCTBMM C MX (QYHKLUUSAMHU U
Ha3HA4YCHHEM,;

TOTOBHOCTb K TYMAHUTAPHON U BOJOHTEPCKOU IEATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIUTAHMSA:

c¢(OpMHUPOBAHHOCTh POCCUMCKON I'pa’k1aHCKON MIEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TIOCYJapCTBEHHBIM CHMBOJAaM, IOCTHKEHHUSIM POCCHUICKUX YYEHBIX B
obnactu (GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OLICHMBATh CHUTYallUl0 M NPUHUMATh OCO3HAHHbIE pEILEHHs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYyIEro;

4) 3cTeTHYeCKOr0 BOCITUTAHMSI:

JCTETHUYECKOE OTHOIIEHWE K MHpYy, BKJIKOYas D3CTETUKY HAy4YHOIO TBOPYECTBA, IPHUCYLIETO
¢u3nueckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS

UHTEpEeC K pa3IUuHBIM cdepaM NpodecCHOHATBLHONW NEATENIBHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GU3UKONM M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiel npodeccuu W peann30BHIBATH
COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

TFOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JaCTH (U3UKH Ha MPOTKEHUU
BCEH JKU3HM;

6) 9IK0JIOrN4€eCKOr0 BOCITUTAHUS

c(OpMUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYpbl, OCO3HAHUE TJI00aTbHOIO XapakTepa HKOJIOIMYECKUX
npo0em;

IUIAHAPOBAHME M OCYLIECTBIICEHUE JEHCTBUI B OKpY)KAIOILIEH CpeAe Ha OCHOBE 3HAHUS LeEIeH
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;



pacIIMpeHue OIbITa JEeSITEEHOCTH YKOJIOTHYECKOW HAINPaBICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUM
no (usuke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMUSI:

C(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHSA
¢u3nUecKoil HayKH;

OCO3HAaHWE I[ICHHOCTH HAYYHOH JeSITENbHOCTH, TOTOBHOCTh B TIpollecCe U3Y4YCHUS (PHU3HMKH
OCYIIECTBIIATH MPOCKTHYIO U HCCIEA0BATEIbCKYIO JEITEIIEHOCTh MHINBHUIYaIbHO U B TPYTIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBble JJoruyeckue AeMcTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEICIIATE TSJIH JACATSILHOCTH, 33]]aBaTh TApaMETPhl M KPUTEPUH UX JTOCTHKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCCMaTPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3pabaThiBaTh IUIAH pELICHHS MpoOJIeMbl € y4€TOM aHalu3a HMEIOIUXCS MaTepUATbHBIX H
HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JICSITECIBHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJSAM, OIICHHBATH
PHUCKH TTOCIIEACTBUI JCSITEIILHOCTH;

KOOPJMHHUPOBATh U BBHIMIOIHATH PabOTy B YCIOBHSX peaJbHOTO, BUPTYAIbHOTO M KOMOMHHUPOBAHHOTO
B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIINICHHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBareibcKue AelicTBHS.

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIOYEBBIMU MOHITUSIMHA U METOJIaMU (PU3UYECKOM HAYKU;

BJIAJICTh HaBBIKAMH Y4e€OHO-HCCIEOBATENbCKONM M TPOCKTHOW NEATETBHOCTH B O0JacTH (pusmkw,
CITIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY TIOMCKY METOJOB pEIICHHs 3adad (PU3NYECKOro
CoOJIepKaHusl, TPUMEHEHUIO PA3INYHBIX METOJO0B MTO3HAHUS;

BIQJIETh BUJAMH JIEATEIBHOCTH 1O TIOJYYEHHIO HOBOTO 3HaHUS, €ro HHTEPIpeTaIuH,
npeo6pa3OBaHmo 1 MIPUMCHCHUIO B PA3JIMIHBIX y‘-Ie6HI>IX CUTyalusx, B TOM YUCIIC IpU CO3JaHUN y‘~I€6HI)IX
MIPOEKTOB B 00J1aCTH (HPU3UKH;

BBISIBJISITH MPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3aJady, BBIIBUTATh THUIOTE3Yy €&
peliCHusd, HAXOAWUTb AaApPTyYMCHTBLI IJId O0Ka3aTCJIbCTBA CBOHX YTBep)KI[eHI/If/'I, 3alaBaTb MapaMCTPbl H
KPUTECPUU PEIICHUS;

AHAJIU3UPOBATH IMOJYUCHHBIC B XOJ€ PCHICHUA 3aJdaduu pPE3yJbTaTbl, KPUTHUYCCKH OLUCHHUBATL HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBUTH M (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4U B 00pa30BaTEIILHON IEATEIHHOCTH, B TOM YHCIIE TIPH
U3Y4YEeHUU (PU3HKHY;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 1O (PU3HKE B MPAKTUYECKYIO 001ACTh KUZHEACSITEIFHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTell;

BBIJIBUT'aTh HOBBIC UCH, IPEJIaraTb OPUIriHAJIbHBIC ITOAXOAblI U PCIICHU A,

CTaBUTH HpO6J’ICMI)I " 3aJla4i, JOITyCKarOIIKe aJIbTCPHATUBHBIC PCIICHUS.

PabGora ¢ undopmanmeii:



BJIaJIETh HaBBIKAMH IOJy4YeHUS HH(POpMaluu (U3UYECKOTr0 COAEP)KaHUS M3 MCTOUYHHUKOB DPa3HbBIX
THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISITh MOWCK, aHAJIN3, CUCTEMAaTH3AIMI0O ¥ MHTEPIIPETAINI0 HHpOpMaun
Pa3IMYHBIX BUJIOB U ()OPM IPE/ICTABIICHNUS;

OLICHUBATh JJOCTOBEPHOCTh HH(OpMaINy;

HCIIOJIB30BaTh CPCACTBA I/IH(I)OpMaLII/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHII B pCeIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX WU OPraHU3allMOHHBIX 3ada4d C CO6JHOI[CHI/IGM Tpe6OBaHHﬁ SPTrOHOMMKH,
TEeXHUKH OC30MaCHOCTH, THUTHUEHBI, pECypcOCOEpexeHHUs, TPaBOBBIX M OSTHYECKHX HOPM, HOPM
UH(POPMALIMOHHON 6€30M1acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOT0 COJEp)KaHWS B Pa3IMUHBIX (opmatax c ydu€ToM Ha3HA4YEeHHUs
UH(OPMALIMH U [EJIEBOI ayTUTOPHH, BBIOMPAsi ONTUMAIBHYIO ()OpMY NPEACTABICHUS U BU3YyaIH3alllH.

KoMMmyHukaTHBHBIE YHHBepcaibHble yueOHbIe 1eiCTBHUS:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCTOIb30BAHUEM SI3bIKOBBIX CPECTB;

MOHUMATh U HCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATHKY U METOJIbIl COBMECTHBIX JCUCTBUHN ¢ YYETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJ0r0 WIEHA KOJIJIEKTUBA;

IPUHUMATh 1I€JId COBMECTHOM JEsTeIbHOCTH, OPIaHMW30BbIBaTh U KOOPAMHUPOBATH NEHCTBUS MO €€
JOCTUKEHHIO: COCTAaBJIATH IJIaH JEHCTBUH, pacnpedensiTh POl ¢ YYETOM MHEHHI y4acTHUKOB, OOCYXKIaTh
pe3yNbTaThl COBMECTHON pabOTHI;

OLIGHMBATh KAayeCTBO CBOEro BKJIaJa M KAXKAOT0 YYAaCTHHUKA KOMaHAbI B OOLIMH pe3yiabTaT IO
pa3zpaboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBbIE MPOEKTHI, OLICHUBATH UJAEU C MO3UIIMU HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYECKOM
3HaYMMOCTH;

OCYLIECTBIISATh IO3UTHBHOE CTPAaTErMUECKOE IIOBEJEHUE B PpA3IUYHBIX CUTYalUAX, IPOSBISTH
TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJIbHbIe YUeOHbIE T1eCTBUS
Camoopranmn3anus:
CaMOCTOSITENIbHO OCYLIECTBIIATh MO3HABATEIbHYIO JIEATEIBHOCTh B 00JaCTH (PM3UKU U aCTPOHOMHUH,
BBISIBIISATH MPOOJIEMBI, CTAaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIbHO COCTaBJIAThH IJIaH PEIIEHUs] pacu€THBIX M Ka4eCTBEHHBIX 3ajay, IJIaH BHIIOJHEHUS
HPaKTUYECKOH paboThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NPEANOYTEHHIH;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacupsATh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;
JIeJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBATH (POPMHUPOBAHUIO H MIPOSBICHUIO SPYAUIIIH B 00JaCTH (PU3UKH, TOCTOSTHHO MOBBIIIATD
CBOI1 00pazoBaTeNbHbBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIECHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LIEISIM;
BJIQ/IETh HABbIKAMHU II03HABATENbHOM pe(dIeKcuu Kak OCO3HAHHS COBEPIIAEMbIX JCHCTBUM H
MBICJIMTENBHBIX MPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHUIA;
UCIIO0JIb30BaTh MPUEMBI pe(IEKCHUU s OLIEHKH CUTYallH, BEIOOpa BEPHOI'O PELICHNUS;



YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUXKECHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;

NPUHUMATH ce0sl, TOHMMasl CBOU HEIOCTATKU U JOCTOUHCTBA;

IIPUHAMATb MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€E PE3YJITATOB NEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKH.

B mpouecce nocTukeHuss TUYHOCTHBIX PE3yJIbTaTOB OCBOEHMS MPOrpaMMBbl MO (U3MKE AJI YPOBHS
cpeaHero ooOmero o0pa3oBaHMs Yy OOYYaroIUMXCS COBEPLICHCTBYETCS AMOLMOHAIBHBIA HMHTEIJIEKT,
npenonaraionui copMupoOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIOCOOHOCTh MOHHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUJETh
HAIpaBJICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHATILHOM cpephl, OBITH YBEpEHHBIM B cebe;

CaMOpETyJIMPOBaHMsl, BKIIOYAIOIIEIO0 CaAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTBH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHAIBHBIM M3MEHEHHUSIM M MPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHMBALMY, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKCHHMIO LEIM M YCIEXy, OITHUMM3M,
WHUIMATHBHOCTD, YMEHHUE IEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEM;

SMIMATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLMOHANIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €TO
IPY OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMH JIOIbMH,
3a00TUTHCSA, IPOSIBIIATH MHTEPEC U pa3pelIaTh KOH(DIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 ki1acce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTb
c(OpPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHU:

JEMOHCTPUPOBaTh Ha MpUMEpPax pojb U MecTO (U3MKU B (OPMUPOBAHUM COBPEMEHHON Hay4HOMH
KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHi, B IPAKTUYECKOM IEATEIBHOCTH JIFOAEH;

YUUTBIBaTh TPaHMIBI MPUMEHEHHsS M3YYCHHbIX (PU3MUECKUX MOJENe: MaTepuaibHas TO4YKa,
UHEpIMaIbHass CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WIACANbHBIA Ta3, MOJEIU CTPOSHHs Ta3os,
KUAKOCTEN U TBEPIBIX TEJI, TOUCUHBIN AIEKTPUUECKUI 3apsl IPU pellieHuU GU3NYECKUX 3a/1ay;

pacro3HaBaTh (pU3MUECKHUE SIBJICHUS (MPOIECCHI) U OOBSACHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM CTPOEHHUS BEIIECTBA U DJIEKTPOJAWHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOEe MABM)KEHHE, CBOOOJHOE MaJeHHe Tel, IBM)KEHHE IO OKpPY>KHOCTH,
WHEPIHs, B3auMoJieiicTBre Tel, Tuddy3ust, OpOyHOBCKOE IBIKEHHE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEl,
U3MEHEeHHe 00bEMa Tel MPU HarpeBaHuM (OXJIAXKACHUH), TEIJIOBOE paBHOBECHUE, UCIIAPEHUE, KOHACHCALMS,
IUTABJICHUE, KPUCTAJIM3alUsl, KWUIICHHWE, BIIAXXHOCTb BO3/1yXd, IIOBBIIICHUE JaBICHUS rasa IIPH €ro
HarpeBaHUM B 3aKpbITOM COCYJE, CBSA3b MEXIy I[apaMeTpaMH COCTOSHHs Trasza B M30Ipolieccax,
AIIEKTpU3aLUs TeJl, B3aUMOJEHCTBHE 3apsi/10B;

OINMCBIBATh MEXAaHUYECKOE JBWKEHHE, HCIOJb3ys (QU3MUECKUEe BEIMYMHBI: KOOpAMHATA, IyTb,
IEpEMELIEHNE, CKOpPOCTb, YCKOPEHHE, Macca Tella, CWIa, HMIIYJbC Tejla, KUHETHYeCKas DSHEpIus,
NOTEHIMAJIbHAs HHEPIus, MeXaHWuyeckas paboTa, MEXaHUYECKass MOIIHOCTb; MPH OMHMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHsS W EAMHUIIBI, HAaXOIUTh
(opMyIbl, CBA3BIBAIOIINE JaHHYIO (PU3HUYECKYIO BEIMUMHY C JPYTUMH BEJIMUYNHAMM;

OIKCHIBATh HM3YYECHHbIE TEIUIOBBIE CBOMCTBA TeNl M TEIUIOBBIC SBJICHUS, WCHOJIB3Ys (PU3NYECKHE
BEJIMYMHBL: [JABJICHHE Tra3a, TEMIIEPATypa, CPEOHSAs KUHETHYECKas HHEPrusi XaOTHUYECKOIO JIBMIKEHUS
MOJIEKYJI, CPEAHEKBAJPAaTUYHAsL CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI DHEprus, padora
ra3a, Ko3((UIUEHT MOJIE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATelNs; MPU ONMUCAHUHM MPABHIBHO TPAKTOBATH



(GU3NYECKUN CMBICT HCHONB3YEMBIX BEIMYUH, WX OOO3HAYEHUS U EIAWHUIIBI, HAXOTUTh (OPMYIIBI,
CBSI3BIBAOINNE JTAHHYIO (PU3HUECKYIO BETMUNHY C APYTHMH BETUYHHAM;

OIMCHIBATh M3YYCHHBIC JJICKTPUUCCKUE CBOWMCTBA BEUIECTBA M JJICKTPUYCCKHUE SIBICHHS (TIPOIIECCHI),
UCHOJB3YsT (PU3NYCCKUEC BEITUYHMHBI: JJICKTPHUYCCKUN 3apsii, JICKTPHUCCKOE I0JIe, HAMPSKEHHOCTD IOJIS,
NOTEHIIMAN, PAa3HOCTh IMOTCHIMAJOB, MPU OINUCAHUU TMPABUIBLHO TPAKTOBATh (DU3MUECKHA CMBICI
UCTIONIBb3YEMBIX BEIIMYHMH, WX OOO3HAUCHWS W CJWHUIBI, yKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIONIME JTAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMHU BEIMUYNHAMU;

AHATM3UPOBATh (DU3MUECKHUE MPOIECCH U SBICHUS, UCTONB3Ys (PU3UYECKHe 3aKOHBI M MPHUHIIUIIBL:
3akoH BceMupHoro TsaroteHus, |, 1l u Il 3axonsr HpioTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTHUH,
3aKOH COXpaHEHUS UMITYJIbCA, PUHITUT CYTIEPIIO3UIINH CHJI, IPUHIIUAI PABHONIPABUS WHEPIIMATBHBIX CUCTEM
oTCcuéTa, MOJICKYJSIPHO-KUHETHUSCKYIO TCOPHIO CTPOCHHS BEIISCTBA, T'a30BBIC 3aKOHBI, CBS3b CPEAHCH
KUHETUYECKOW SHEPTUU TEIJIOBOTO NIBHXKEHUS MOJIEKYJ C aOCONIOTHOW TeMIepaTypoil, MepBbIi 3aKOH
TEPMOJMHAMHUKHU, 3aKOH COXpPAHEHHUS DIEKTPHUUECKOro 3apsaa, 3akoH KyroHa, mpu 3TOM pa3nuyarh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHUE W YCIIOBUS (TPaHUIBI, OOJIACTH)
MPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIE MTPUHIIMIIBI JCHCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3nndaTh
YCIIOBHS UX O€30MMaCHOTO UCTIOIH30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATH YKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO0 (PU3NICCKUX SIBJICHUN M TIPOIIECCOB C MCIIOH30BAHUEM
NPSIMBIX UM KOCBEHHBIX W3MEPECHHH, TIPH ATOM (POopMyIHpoBaTh IpoliemMy/3agady U TUIIOTE3y Y4eOHOTro
JKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpYyAOBaHUS, TPOBOAUTH OMBIT U
(GhopMyIIMPOBATH BEIBOJIBI;

OCYIICCTBIISATh TPSMBIC W KOCBCHHBIC H3MEPCHHS (U3MYCCKHX BEIMYUH, IPH STOM BBIOMPATh
ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U MCIIOIh30BaTh H3BECTHBIC METOIBI OIICHKH ITOTPEITHOCTEH H3MEPEHNU;

UCCIICIOBATh 3aBHCHUMOCTH MEXIY (U3NYECKMMU BEIMYMHAMU C KCIOJIb30BAHHEM IPSIMBIX
U3MEPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTATHI MOJYYCHHON 3aBUCUMOCTU
(bU3MYECKUX BEJIMYHMH B BHJIC TAOIUI] M TPa(HKOB, JIEJIaTh BHIBOJIBI 110 pe3yiIbTaTaM HUCCIICIOBAHMS;

coOnrofaTh mpaBuia O€30MacHOrO TPyjaa IMPU TPOBEJACHHHM WCCICAOBAHWNA B paMKax ydeOHOTro
IKCIEPUMEHTa,  Y4eOHO-UCCICNOBATEICKOW M MPOSKTHOW  JICATEIILBHOCTH C  HCIOJb30BAHUEM
U3MEPHUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHHS,

pemiath pacy€THBIE 3a/1a9U C SBHO 3aJIaHHOW (PM3MUECKON MOJICIBI0, UCTIONB3YS (PH3UIEeCKIe 3aKOHBI
U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJla4ui BBIOUPATh (PH3HUECKYIO MOJIENb, BBIACIATh (PU3HUCCKHE
BEJIMYMHBI U (HOPMYJIBI, HEOOXOMUMBIC JUIS €€ peIIeHUs, POBOAMTh PAacyEThl U OICHUBATh PEATHLHOCTD
MOJTyYEHHOTO 3HaUYCHUs (PU3HUECKON BEIIMUMHBL;

pemaTh Ka4eCTBCHHBIC 3a/1a4i: BBICTPAMBATH JJOTUYCCKH HEITPOTUBOPEUYMBYIO IEMTOYKY PACCYKICHUN
C OIOPOH Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUYCCKUE SBJICHHUS,

UCTIONB30BaTh TMPHU PEHICHUH Y4YEOHBIX 3aJa4 COBPEMEHHbIC WH(OPMAIMOHHBIC TEXHOJOTHUU IS
MOKCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETAlMM W TPEACTaBICHHUS Yy4eOHOW W HAYYHO-TOMYJISPHOMN
WHPOpMAITMU, TIOJYYCHHOW W3 Pa3jIMYHbIX HMCTOYHUKOB, KPHUTHYCCKH aHAIM3UPOBATH IOJIyIaCMYIO
uH(pOpMaIuIo;

NPUBOIUTH TMPUMEPHI BKJIA/la POCCHMCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIONB30BaTh TCOPETHUCCKHE 3HAHWS 1O (U3WKE B TIOBCEIHECBHON JKHM3HU I OOeCIeYCHHS
0€30MMacCHOCTH MPH OOpAIICHUN ¢ MPUOOPAMH M TEXHUYCCKMMH YCTPOMCTBAMHU, JJISI COXPAHSHUS 3JI0POBbS U
COOJIOICHUSI HOPM DKOJIOTHYECKOTO TIOBE/ICHUS B OKPYKAOIIEH Cpee;



paboTaTk B TPYIIE C BHIMOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH, IIIAHUPOBATh PabOTy TPYIIIIHI,
palMoOHABHO PACHpPEeNsTh OOS3aHHOCTH M IIAHUPOBAThH NIESATEIHLHOCTh B HECTAHIAPTHBIX CHUTYAIHSIX,
a/IeKBaTHO OIIEHUBATH BKJIAJ] KAXKIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMAaTPUBAEMOM MTPOOIEMBI.

K konmy oOydenus B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb
c(OpPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MPHMEpPax pojb U MeCTO (UMK B (OPMHPOBAHWU COBPEMEHHOH HAYy4HOM
KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPAKTHUECKON NESITEIbHOCTH JIIOJICH,
IETIOCTHOCTh M €IMHCTBO (PU3NYECKOW KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS] H3YYCHHBIX (PU3NYECKUX MOJENEH: TOYEUHBIA SIEKTPUUCCKHUIt
3apsij, JIyd CBEeTa, TOUCYHBI MCTOYHHUK CBETA, SACpHAsi MOJENb aTOMa, HyKJIOHHA MOJIENIb aTOMHOTO sijipa
IpH peneHnd (pU3ndIecKnx 3aaad;

pacrio3HaBaTh (U3UUECKUE SBICHHUSA (MpoLecchl) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOJMHAMUKU U KBAHTOBOM (PU3HMKH: 3JIEKTpUUECKast IPOBOIUMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE,
MarHUTHOE JIGHCTBHSI TOKAa, B3aMMOJACWCTBHE MArHUTOB, JJIEKTPOMArHWTHAas WHAYKLUSA, JCHCTBHE
MarHUTHOTO ITOJISl Ha MPOBOJHUK C TOKOM M JIBIKYIIUICS 3apsijl, 3IeKTPOMAarHUTHBIE KOJeOaHHUs W BOJHEI,
IPSMOJIMHEHHOE paclpoOCTPaHEHHE CBETa, OTPAXKCHHUE, INpeloMiIeHHe, WHTepdepeHuus, audpaxkuus u
HOJISIpU3aIUs CBETa, AUCIepcHs cBera, (ortoanekrpuueckuii d¢dext (PpoTorddexr), cBeTOBOE NaBieHUE,
BO3HHKHOBEHHUE JTMHEWYIATOTO CIIEKTPa aTOMa BOJAOPOAA, ECTECTBEHHAsI M HCKYCCTBEHHAS PaJIMOaKTHBHOCTD;

ONMCHIBATh  HM3YYECHHBIC CBOWCTBA  BEIIECTBAa  (DJIEKTPUYECKHWE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTh Pa3IMYHBIX CpPENl) M DIEKTPOMArHUTHBIC SBJICHUS (TIPOLECCHI), UCIIONB3YS
¢u3nUecKrue BENIWYMHBL: HJICKTPUYECKHNA 3apsij, CHJIa TOKa, 3JIEKTPUUECKOE HAINpPSDKEHHE, AIIEKTPUUYECKOE
CONPOTHUBIIEHHE, PA3HOCTh HMOTECHIUAJIOB, AJICKTPOJBIDKYINAs Cuia, paboTa TOKA, MHIYKIUS MarHUTHOTO
noJsi, cuna Amnepa, cuia JlopeHna, WHIYKTHBHOCTh KATYIIKH, YHEPTUS DJIEKTPUYECKOTO M MAarHUTHOTO
HOJIeH, TMEepuoJi M 4YacToTa KojeOaHWW B KojeOaTelbHOM KOHTYpe, 3apsj W CHiIa TOKa B Ipolecce
TapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJjeOaHMi, (POKYCHOE PAacCTOSHUE M ONTHUYECKas CUJIA JIMH3BI, MPH
OIMCAaHUM TIPABWIBHO TPAKTOBATH (MU3UUCCKHH CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHS U
€/IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIIHIE JAHHYIO (PH3UUECKYIO BETUUNHY C IPYTHMHU BEIINIHHAMU;

OIUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS M TIPOLECCHI, HCIOJIB3Ys (PHU3MYECKUE BEITHYHHBL:
CKOpOCTB JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, YHEPTUS U UMIYJbC (POTOHA, MEpHOA
NOJTypactiajia, SHEpTHsl CBSA3H aTOMHBIX SI€p, TPU ONMMCAHWUHU MPABHIBHO TPAKTOBATH (PH3MUECKUI CMBICHT
UCTIONB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EAWHHIBI, YKa3blBaThb (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3HYEeCKyI0 BETMYHHY C IPYTUMH BEIMYMHAMH, BEIYUCIISATH 3HAUCHHE (PH3MUECKON BETHUHMHBL;

aHAJIM3UPOBaTh (PU3MYECKUE TPOLECCHl U SIBJICHUS, MCIONB3YS (U3MYECKHE 3aKOHBI M TPHHIIHIIBL:
3akoH OMa, 3aKOHBI IIOCJIEIOBATEIFHOTO M IAPajUICIBHOTO COEAWHEHMS IMPOBOJHUKOB, 3aKOH JIKOymsi—
JleHna, 3aKOH 3JEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH IPSIMOJMHEHHOTO pPAcIpOCTPaHEHUs! CBETa, 3aKOHBI
OTpaKEHHsI CBETa, 3aKOHBI TPEIIOMJICHHsS CBeTa, ypaBHeHHe OiHmTelHa a1 ¢orodddekra, 3aKkoH
COXpaHEHMs SHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHEHHUS AJIEKTPHUYECKOrO 3apsja, 3aKOH
COXpaHEHHsS MAacCOBOTO YHCIIA, MOCTYNaThl bopa, 3aKOH paMOaKTHBHOTO pacmajaa, MpU 3TOM pa3inyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPR)KEHHE W YCIOBHS (TPaHUIIBI, 00JIAaCTH)
PUMEHUMOCTH;

OIIpEICTIATh HApaBlieHHE BEKTOPA HHAYKIIMH MAarHUTHOTO ITOJIsl IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa
u cuibl JIopeHa;

CTPOUTD U OIHCHIBATh N300paKEHUE, CO3JaBAEMOE IIFIOCKUM 3€PKaJIoM, TOHKOM JIMH30M;

BBITOJIHATH AKCIIEPUMEHTHI 110 UCCIIEIOBAHHIO (PU3UUECKUX SIBICHUI U MPOILIECCOB C MCIOJIb30BAaHHEM
OpSMBIX W KOCBEHHBIX H3MEpEHHid: Mpu 3ToM (opMynupoBaTh HpolieMy/3agady W THUIOTE3y y4eOHOTO



JKCHEpUMEHTa, CcoOUpaTh YCTAaHOBKY M3 MPENJIOKEHHOro 00OpylOBaHMS, MNPOBOAMTH OIBIT U
bopMyITUpOBaTh BHIBOJIBI;

OCYILECTBIISATh TPSIMbIE W KOCBEHHBIE M3MEPCHUs (PU3MUECKUX BEJIWYHMH, MPH ITOM BBIOMpATh
ONITUMAIILHBIN CIIOCO0 M3MEPEHHUS U MCIIOJIb30BaTh U3BECTHBIC METOJIBI OIICHKH MOTPEUTHOCTEH U3MEPEHUIA,

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYHMH C UCHOJIB30BAHUEM INPSAMBIX U3MEPEHUI: MPH STOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHl IMOJYYEHHON 3aBUCHMOCTH (PU3NYECKUX BEIHMUWH B
BUjIe Ta0IMII U TpaUKOB, IETaTh BBIBOMBI 110 PE3yJIbTaTaM MCCIICIOBAHHUS;

coOyoiaTh MpaBuia O€30HacHOTO TpyJa MpU NPOBEIEHHHM MCCIEIOBaHUI B paMKax y4yeOHOro
JKCHEPUMEHTa,  Yy4eOHO-MCCIEeOBATEeIbCKOW M MPOEKTHOW  JEATENIbBHOCTH C  HCIHOJIb30BAHHUEM
U3MEPUTENIEHBIX YCTPOMCTB M 1a00paTOPHOTO 000PYAOBAHMS;

pemaTh pacy€THbIC 3a7a4M C SBHO 3aJJaHHON (PU3HMUYECKOW MOAEIBIO, UCTIONB3Ys (PU3UIECKUE 3aKOHBI
U TIPUHLUIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/laui BBIOUpPATh (PU3MUECKYIO MOJIENb, BBIACIATH (pU3nyeckue
BEJIMYMHBI U (OpMYJIbl, HEOOXOIUMBIE Ui €€ pelleHHs, MPOBOAUTh PAacUy€Thl M OLEHMBATH PEATbHOCTD
MOJYYEHHOTO 3HaYeHUsI (PU3NIECKOIN BETUUNHBL;

pemarh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUYHMBYIO IETIOUKY PACCYKICHHH
C ONOPOH Ha M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCTIONIb30BaTh IPH PEHICHWH Y4YeOHBIX 3a/a4 COBPEMEHHBIE HH(OPMAIMOHHBIC TEXHOJOTHUU JUIS
NIOWCKA, CTPYKTYPHUPOBAHMS, WHTEPIpPETAlM M TPEACTABICHUS Yy4eOHOM W HayYHO-TIOMYJIPHON
UHPOPMALIMK, TIONYYCHHOW W3 pa3IMYHBIX HMCTOYHHKOB, KPUTHUYECKH aHAJIU3UPOBATh IOIyYaeMYIO
UH(POPMALIUIO;

OOBSICHATh MPUHIUIIBI JCHCTBUS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3IUyYaTh yCIOBUS
uX 0€30IMaCHOTO HCITOJIb30BaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH MPUMEPHI BKIIAZAa POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(ODU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHHWA MO (U3MKEe B IOBCEIHEBHOM JKM3HM s OOecledeHus
0€30MacHOCTH MPH OOpaIIeHUH C MPUOOPaMHU U TEXHHUECKUMH YCTPOMCTBAMHU, JIUISI COXPAHEHUS 3I0POBbBSI U
COOITIOJIEHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUST B OKPYIKaIOIIeH cpejie;

paboTaTh B TPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMAJIBHBIX POJICH, IIAHUPOBATh PaOOTy TPYIIIbI,
palMOHABHO PACHpPEeNsATh OOS3aHHOCTH M IJIAHUPOBAThH JIEATEIHLHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
aJICKBaTHO OIICHWBATh BKJIA]] KQKJIOTO U3 YYACTHUKOB IPYTIBI B PEIIEHHE pacCMaTPpUBAEMON TPOOIIEMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DJIEeKTPOHHbBIE
HanmeHoBaHMe pa3jeioB U TeM
Ne n/m Kontpoabnbie Ilpaktuueckne  (uuppoBbIe)
NPorpaMMsbI Bcero
padoThI paboTnI o0pa3oBaTe/IbHbIE
pecypcsbl
Pazgen 1. PU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
bu6nmoreka [JOK
1.1 ) 2
U3MKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS httos://m.edsoo.ru/7FA1bf72
Htoro mo pazaeny 2
Paznesn 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
AHeMatHia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flmamiia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [{OK
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBEI TepMOAHHAMHKL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bu6mmoreka [IOK

@Da30BbI€ NEPEXOIbI

Hroro no paszneny 24

https://m.edsoo.ru/7f41bf72
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Paznea 4. JIEKTPOJANHAMUKA

bu6mmorexa [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN dNeKTpUYECKUil TOK. TOKH B 12 bubnmnorexa [JOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no paznemny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC

KoauvecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3ieioB U TeM
Ne n/m Konrpoabubie Ilpaktunueckue (unpposbie)
NMPOorpaMMsbI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypchbl
Pazgen 1. JIEKTPOANHAMUKA
MaruautHoe noJie. DJIeKTpOMarHuTHasI bubnnorexa [IOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHnudeckre 1 3IeKTPOMATrHUTHBIE bubmmoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKkue 1 3J1eKTPOMATrHUTHBIE 5 1 bubnmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6nuorexa [JOK
2.3 10 3
Onrriia https://m.edso0.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cielIMaIbHON TEOPUU 4 1 bubmuorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
bubnuorex K
41 DneMeHTbl KBAHTOBOM ONTHKHU 6 httfgllr?].:dsigr?/?fﬂcgk
4.2 Crpoenue atroma 4 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.3 AToMmHOE Sapo 5

Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU
5.1 DeMeHTbl aCTPOHOMHUU U aCTPOPHU3UKU 7

Hroro no pazneny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o061matoniee MOBTOpPEHKE 4
Uroro no pasneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bu6mmoreka [{OK
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