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HHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢m3uke 6a30BOro ypoBHS Ha YPOBHE CPEAHErO O0Immero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IMOJIOKCHHU W TpeOOBAHWM K pe3yJibTaTaM OCBOEHUS OCHOBHOM
oOpazoBatenbHOM mporpaMmmbl, mnpexactaBilieHHIX B DOI'OC COO, a Takxke ¢ ydéTom
denepanbHOl pabodeil MporpaMMbl BOCIIMTAHWS W KOHIICTIIMM TPEMOAABAHUSA YUEOHOTO
npeaMeTa «®u3nMka» B o0pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit  ®deaepanun,
peaTU3YIONINX OCHOBHBIE 00pa30BaTE/IbHbIE MPOrPaAMMBI.

Conepxanve mporpaMMbl 10 (pu3uke HampaBieHO Ha (POPMHUPOBAHHWE ECTECTBEHHO-
Hay4HOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccos mpu o0yuennn nx ¢uznke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-ICATEIIBHOCTHOTO Tmoaxona. Ilporpamma mo  ¢usuke
cootBeTcTBYET TpeboBanusmM PI'OC COO Kk mIaHUpyeMbIM JIMYHOCTHBIM, MPEIAMETHBIM M
METaNpPeIMETHBIM PE3yJIbTaTaM OOYUYEHHS, a TaKXKE YUHUTHIBAET HEOOXOJUMOCTh peaiv3alluu
MEXKIPEIMETHBIX CBS3eH (PM3WKH C €CTECTBEHHO-HAYUHBIMH YUCOHBIMU TIpeaMeTamu. B Hei
OTIPENIEISIOTCS OCHOBHBIC TIENTM M3YUYeHUs (PU3UKH HA yPOBHE CPEAHETO OOMIero 0Opa3oBaHus,
TUIAHUPYEMBIC PE3YJIbTaThl OCBOSHWA Kypca (PU3WKH: JIMYHOCTHBIC, METANpPEIMETHEIC,
npeaMeTHbIE (Ha 6a30BOM yPOBHE).

[Iporpamma 1o ¢u3HKe BKITIOUALT:

e IJTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (Ppu3uku Ha 6a30BOM ypOBHE, B TOM YHCIIC

MPEAMETHBIE PE3YJIBTATHI MO roJaM 00yUYEHU,

e cojiepxkaHue yueOHoro npeameta «dusrka» no rogam 00yueHus.

du3ukKa Kak HayKa 0 HanboJiee oOIMUX 3aKOHAX MPHUPOIbI, BRICTYIAs B KAUECTBE yueOHOTO
MPEeAMETA B LIKOJIE, BHOCUT CYIIIECTBEHHbBIH BKJIaJ B CUCTEMY 3HAHUI 00 OKpYKarOIIEM MHUpE.
[lIxonmbHBIH Kypc (Pu3WKH — CHUCTEMOOOPA3YIOMHMA IS €CTECTBEHHO-HAYYHBIX YUEeOHBIX
MPEAMETOB, TIOCKOJIbKY (PH3MUECKHUE 3aKOHBI JIe)KaT B OCHOBE TIPOIECCOB W SBJICHHM,
M3ydaeMBbIX XUMHUCH, Onostorrueit, ¢pusndeckoi reorpadueit u actponomueii. McnonszoBanne n
aKTUBHOE MPUMEHECHHUE (PM3MUECKUX 3HAHUH ONPENEIIACT XapaKkTep W Pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTHH B cdepe HSHEPreTHKH, TPAHCTOPTa, OCBOCHHS KOCMOCA, TOJNYUCHHS HOBBIX
MaTepHaJioB C 3aJJaHHBIMHA CBOHCTBAMH W ApyTrux. M3yuenue ¢pu3uku BHOCUT OCHOBHOW BKJIQ]
B (opMHUpOBaHWE E€CTECTBEHHO-HAYYHON KapTWHBI MUpa oOydaromuxcs, B (HOpMHPOBAHUE
YMEHUM MOPUMEHATh HAYUHbIA METOJl TO3HAHUA TPU BBHIMOJHCHUM UMHU  Y4EOHBIX
HCCIIEIOBAHUM.

B ocHOBY Kkypca ¢u3uku 4711 ypOBHS CpeHeTro o01ero o0pa3oBaHus TOIOXKEH PSIT UICH,
KOTOPbI€ MOKHO PACCMATPUBATh KaK MPUHIIMIBI €0 MOCTPOESHUA.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBJISETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepPHal U3 BCEX PA3CiioB (DU3UKH, BKITFOYAET KaK BOTIPOCH KJIACCHUYECKOW, TaK 1
COBPEMEHHON (DHU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEH Marepuan Kypca pu3uku 0ObeAUHEH BOKPYT
¢msudecknx Teopui. Bemymmm B kypce sBmserca (OpMHpPOBAHWE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U TOJIE.

Hoesa cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCnojib30BaHUE T'YMaHUTAPHOTO
MOTECHIMAJA (PU3NIECKON HAYKH, OCMBICIICHUE CBS3H PAa3BUTHSA (DU3UKH C pa3BUTHEM OOIIECTBRA,
a TAKXKE€ C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MPOOJIEMaMHU.



Hoes npuxnaonoii unanpaenennocmu. Kypc ¢Gu3NKKM mpeanosiaraeT 3HAKOMCTBO €
IMMUPOKAM KPYTOM TEXHWYECKHX W TEXHOJOTHUCCKAX TPWIOKCHUN HN3YUCHHBIX TEOPUH |
3aKOHOB,

Hoes skonoeusayuu peamuszyercs TOCPEICTBOM BBEACHHS SJIEMEHTOB COACPKAHUA,
MOCBAIEHHBIX HKOJIOTHICCKAM TPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHA W TEXHOJIOTHH, a TaKke 00CY X ACHHS MPOOIeM PaIMOHAIBEHOTO MPUPOIOTIONB30BAHUS
¥ HKOJIOTHUECKOM 0€30MacCHOCTH.

CTepXHEBBIMH JIEMEHTAMH Kypca (DPU3WKH HAa YPOBHE CPEIHEro OO0Iero oOpa3oBaHUS
ABNIAIOTCS (pu3nueckne Teopuu (popMupoBaHHE TPEACTABJCHUN O CTPYKTYpE MOCTPOCHUS
¢mzudeckoi Teopuu, ponu (yHAAMEHTAIBHBIX 3aKOHOB W TPHUHIWAIIOB B COBPEMEHHBIX
MPEACTABIICHAAX O TMPHUPOJE, TPAHUIAX MPUMEHUMOCTH TEOPHA, JJIA OMHMCAHUS €CTECTBCHHO-
HAyYHBIX SIBJICHUHN W MPOTIECCOB).

CHCTeMHO-IEITEIPHOCTHBIN MOAX0 B Kypce (DU3UKH pean3yeTcst MPEkKIAE BCETO 32 CUET
OpraHu3alny KCIEPUMEHTATPHON ACITEIBHOCTH o0ydatommxcs. /[ 6a30Boro ypoBHS Kypca
(pMBUKH — 5TO WMCMOIB30BAHUE CHUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIICPUMEHTOB M
7a0opaTopHBIX PadoT, KOTOpPHIE B MporpamMme 1o (u3mke 0oO0beAWMHEHBI B OOIHN CIHCOK
YUCHHUECKHUX MPAKTHUECKUX padboT. Beigenenne B ykazaHHOM TiEpeuHe Ja00paTOpHBIX pador,
MPOBOJUMBIX JUTSI KOHTPOJIA W OIICHKH, OCYIIECTBIIACTCS YYACTHHKAMU 0OpPa30BaTEILHOTO
mporecca UCXoas U3 0COOCHHOCTEH TIIaHUPOBAaHMS M OCHaINIeHUd kabuHeTa ¢puszukn. [Ipu sTom
obecrieunBaeTCA OBJIAJICHHE OOYUYAIOMIMMHUCSA YMECHHSIMH TMPOBOJIUTH KOCBEHHBIE HM3MEPEHUS,
WCCJICIOBAHMS 3aBUCUMOCTEH (DM3MUECKUX BEIMUWH W TOCTAHOBKY OIBITOB TO MPOBEPKE
MPEUTOKECHHABIX THITOTES.

Bonbmoe BHEIMaHUE yaEISETCS PEIMISHUIO PACUETHRIX M KAUECTBEHHBIX 3a1ad. [Ipm sTom
JUTSL. Pacu€THRIX 3a7ad TMPUOPHUTETOM SBISIFOTCA 3aJauydl C SBHO 3aJaHHOW (U3NUYECKOM
MOJIEITBIO, TIO3BOJISIONINE MTPUMEHITh U3YUCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO
paszena Kypca, TaKk W WHTETPUPYSA 3HAHWUA W3 Pa3HBIX pasfenoB. (s KaueCTBEHHBIX 3aaad
MPUOPUTETOM SIBJISIOTCS 3aMaHusi Ha OOBACHCHWE TPOTEKAaHWA (DU3MUCCKUX SBJICHUN W
MIPOIIECCOB B OKPYIKAIOIICH KWU3HH, TpeOyromue BbIOOpa (PH3NUSCKOM MOJCIH IS CHUTYyarluu
MIPAKTHKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusamu OI'OC COO k MaTepHAIbHO-TEXHUYECKOMY
obecrieueHnto ydeOHOTO Tiporiecca 0a30BBI YPOBEHb Kypca (M3MKKM HAa YPOBHE CPEIHETO
obmero o0pa3oBaHMA JOJDKCH M3Y4aThCs B YCIOBHSAX MPEAMETHOrO KaOwHeTa (DHU3MKH WIIH B
YCIIOBHSX HHTETPUPOBAHHOTO KaOWHETA MPEAMETOB €CTECTBEHHO-HAYUHOTO KA. B kabuneTe
¢bm3ukn  HomKHO OBITh HeoOxoauMoe JabopaTopHOe OOOpPyAOBaHWE ISl  BBIIOJHCHHS
yKa3aHHBIX B POrpaMMe 1o (PU3UKE YICHUUICCKUX TPAKTHICCKAX PabOT U IEMOHCTPAITMOHHOE
000pya0BaHHE.

JlemoHcTparmonHoe o00opymoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C  TMPUHITATIOM
MWUHHAMAJIHOHW TOCTAaTOYHOCTH W 00ECIICUNBAET MOCTAHOBKY TIEPEUMCICHHBIX B TIPOrpamMMe 1o
(pv3MKe KITFOYEBBIX JEMOHCTPAIWMKA JUTS WCCIICAOBAHHUS HW3YYaeMBIX SBIICHHH W TPOIIECCOB,
AMITUPUUCCKUX U (PYHIAMEHTAITBHBIX 3aKOHOB, HX TEXHHUECKUX TPUMEHEHHH.

JlabopaTopHoe o6OpyaOoBaHHE Ul YUEHUUYECKAX MPaKTHYECKUX padboT (opmupyercs B
BUJIE TEMATHUYECKUX KOMILIEKTOB M OOECIEUMBACTCS B pacuére OJHOTO KOMIDIEKTAa HAa JBYX
oOyyatomuxca. TeMaTuuecKue KOMILIEKThl J1a0opaTopHOro OO0OpYJOBAaHMS MOIKHBI OBITh
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MOCTPOCHBI HA KOMITJICKCHOM MCTIOJIb30BAHUM AHAJIOTOBBIX W IU(PPOBBIX TPHOOPOB, a TAKKe
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUJE ITU(POBHIX JTAOOPATOPHIA.
OCHOBHBIMH TIETIAMH U3yUCHUS (PU3UKH B 00IIeM 00pa30BaHUN SABIIAIOTCS:

dbopMupoBaHUe HMHTEpeca M CTPEMJICHUS OOyYalOIMUXCA K HAYYHOMY HM3YUCHHUIO
IIPUPOJIBI, PA3BUTHE UX HHTCIUICKTYAIBHBIX H TBOPUYCCKHUX CIIOCOOHOCTEH;

pasBUTHC TMPEJACTABIICHHM O HAy4YHOM METOJC IIO3HAaHUA H  (POpMHUpPOBAHHC
HCCIISIOBATEILCKOTO OTHOIICHHS K OKPY KAIOIIMM SIBJICHHSIM

(bopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3YyUEHHS OCHOB CTPOCHHS
MaTepun B (PyHIaAMEHTAIBHBIX 3aKOHOB (DHU3HKH,

(dbopMupoBaHrE YMECHHI OOBICHATH SBJICHHUS C UCIOIb30BAaHUEM (PH3HUCCKUX 3HAHUH 1
HAyYHBIX JOKA3aTCIbCTB,

(dbopMupoBaHUE MPEACTABICHUH O PoJM (PU3UKH TSI PA3BUTHS JIPYTHX €CTCCTBEHHBIX
HAyK, TEXHUKH U TCXHOJIOTHH.

JlocTmxenne »TUX 1efield 00eCIeunBaeTCs PEIICHUEM CIASAYIOMNX 3a7ad B IPOIECCe
M3ydeHHs Kypca (PH3UKH Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HaHWH 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUAX, BKITIOYAS MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, JICKTPOANHAMHUKY, KBAHTOBYIO
(bM3UKY ¥ 3JIEMEHTHI aCTPOPU3NKH;

dopMupoBaHEe yMEHUH TIPUMEHITh TEOPETHUCCKUE 3HAHWS U1 OOBICHCHUS
(vzuuecknX SBJICHUN B TPHUPOAEC W JUIA TPHHITHS TPAKTHUCCKAX PEIICHHH B
MMOBCETHEBHOM KU3HH,

OCBOCHHE CITOCOOOB PEIICHWA PAa3IUYHBIX 3a7a4 C SBHO 33JaHHON (U3HUECKOM
MOJENBIO, 3a/1ad, TMOAPa3yMEBAIOIINX CaMOCTOSITEILHOE CO3MaHne (pu3uuecKon
MOJIEH, AAEKBATHON YCIOBUAM 3a/1a4u;

MOHUMAaHNEe (PU3NIECKAX OCHOB WM TPUHIIAIIOB JCHCTBUS TEXHUUYECKHUX YCTPOHCTB
TEXHOJIOTUUYECKUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLLYIO CPEy;

OBJIaJICHAE METOJAMH CAaMOCTOSTEIIPHOTO TJIAHUPOBAHUSA M MPOBEACHUS (DU3HUCCKUX
OKCIICPUMEHTOB,  aHaJiu3a W  HMHTEpPHpeTanud  WHGOPMAIMHA,  ONPEACIICHHS
JIOCTOBEPHOCTH MOJIYUEHHOTO PE3YbTaTa;

CO3/IaHUE YCJIOBUM JJIA PA3BUTUS YMEHUN NMPOCKTHO-UCCIIEA0BATEIILCKON, TBOPUYECKOM
NEATEIILHOCTH.

Ha w3yuenmne ¢usnkm (6a30BBI ypOBEHb) HAa YPOBHE CpPEAHETO OOIMIEro oO0pa3oBaHUs
orBoautca 136 yacos: B 10 kiacce — 68 vacos (2 yaca B Hegenmo), B 11 kmacce — 68 wacos (2
yaca B HEJCIO).

[Ipemiaraemerii B mporpaMmMe 1o (hu3nKe NepeYeHb JTA0OPATOPHBIX M MPAKTHYECKUX padoT
ABJSETCA PEKOMEHIOBAHHBIM, YYHTENb JEJacT BHIOOP MPOBEACHUS JTAOOPAaTOPHBIX PpaboT H
OIBITOB C YU4ETOM UHANBUAYATEHBIX OCOOCHHOCTEH 00YUArOIIHXCS.



COJAEP)KXAHME OBYUYEHUSA

10 KVIACC

Pazaen 1. ®u3uka u MeTobl HAYYHOT0 TO3HAHUSA
O®usuka — Hayka 0 npuponae. HayuHeie MeTonpl mO3HAHUS OKpykaromero mupa. Posb
AKCIICPUMEHTA U TEOPUH B TIPOIIECCE TTO3HAHMS MPUPOIBI. IKCIIEPUMEHT B (pr3uKe.
MopenupoBanue puandecknux siBieHUH W mporieccoB. Hayunsie rumoTessl. Ouzndeckue
3aKOHBI U TCOPUH. | paHUIIBI MPUMEHUMOCTH (PU3NUECCKUX 3aKOHOB. [[pUHITMIT COOTBETCTBHS.

Ponms m mMecto ¢usmku B (OPMHUPOBAHWM COBPEMEHHOW HAYYHOW KApTUHBI MHpA, B
MPAKTUYECKON NEATENIbBHOCTH JIIOAEH.

Jlemoncmpayuu

Amnajorossie v u(POBHIE U3MEPUTETHHBIC TIPUOOPHI, KOMIBIOTEPHBIC JTATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe apukeHue. OTHOCHUTEIBHOCTh MEXaHWYECKOTO MABMKeHHA. Cucrema
otrcuéra. Tpaekropus.

[lepemerenune, ckopocTh (CpemHSIsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOPCHHE
MaTepHaIbHOM TOUYKH, MX MPOCKIIMK HAa OCH CUCTEMBI KoopauHat. CloKeHHEe MepeMeIeHUuH 1
CJI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPAMONMHEHHOE IBHKCHHE. | padMKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSA, MMYTH U TIEPEMEIIICHHUS MaTepPUATIbHON TOUKH OT BPEMEHHU.

CBoboaHoe nmajgeHue. Y CKopeHHe CBOOOIHOTO TaICHUS.

KpuBonuneitnoe jaBmkeHue. J[BHKEHHWE MaTepUaIbHOM TOUKHA 10 OKPYXKHOCTH C
MOCTOSTHHOW MO MOJIYJIO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JMHEWHAss ckKopocTh. llepumon u
yacToTa oOpateHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOWCTBA W MPAKTHUECKOE TPUMEHEHHE. CHUAOMETDP, JBHKCHHE
CHapSJ0B, IICTHbIC U PEMEHHBIEC TIEPEIAUH.

Jlemoncmpayuu

Moaenb cucTeMbl 0TCUéTa, MILTIOCTPALNSA KHHEMATHUECKUX XapaKTEPUCTHUK JIBHUKECHHMS.

IIpeoOpazoBaHue ABMXKEHUM C UCITOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B pa3pEKEHHOM MPOCTPAHCTBE.

Habmonenne asu>xeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPH30HTAIBHO.

H3mepenune yckopeHusi CBOOOIHOTO MaACHUS.

Hanpagnenue ckopoCcTH PH ABMXKEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopruie pabomeot

N3yueHnne HEPaBHOMEPHOI'O IBHKEHMUS C LENIBbIO ONPEICIICHN MTHOBEHHOM CKOPOCTH.
HccnenoBanue  COOTHOIICHHS ~ MEXAY  NyTAMH,  TPOMACHHBIMM  TEJIOM  3a
MOCJICIOBATEIbHBIE PaBHBIE TMPOMEXYTKH BPEMEHHM IIPH PABHOYCKOPEHHOM JIBHXKEHHH C
HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.
N3zyueHne ABMKEHUS IIAPUKA B BSI3KOM KHIKOCTH.
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Nzydenune aBuxkeHus Teia, OPOIICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[TpuHuun otHOcUTENnbHOCTH | anuiies. [lepBeiit 3akoH HeroToHa. MHEpIIMAnbHBIE CUCTEMBI
OTCU€TA.

Macca tena. Cwuna. Ilpunuun cynepnosunmu cwi. Btopod 3akoH Hetotona s
MaTepuabHON TOUKU. TpeTui 3akoH HeroTOHA /151 MaTepuaIbHbIX TOUEK.

3akoH BceMupHOTo TiaroteHud. Cumna tsbkectu. [lepBas kocMudeckas CKOPOCTb.

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

Tpenne. Bumsl Tpenusi (Tokosi, ckombxkeHus, kauenus). Cunma tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKONbXXEeHHS U cria Tpenus mokos. Kosddurment tpennsa. Cuta cOpoTUBIICHAS
MPU JBUKEHUU TEJIa B )KUAKOCTH WM rase.

[TocTtynarenbHOE W BpallaTEIbHOE ABUKEHUE a0COIFOTHO TBEPAOTO TENa.

MOMEHT Cujibl OTHOCHUTEIBHO OCH BpauleHud. I[lneuo cuibl. YclioBHS paBHOBECHS
TBEPJOrO TEIA.

TexHuueckue yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: TMOMIINIHUKHN, JABUXKEHUE
UCKYCCTBEHHbBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNEHHE UHEPIUH.

CpaBHeHUE MacC B3aMMOACHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJTBI YIIPYTOCTH OT A¢(hOPMAITHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U TTAACHHM.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAYEHUA U CKOJIb)KCHUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBeCHS.

Yuenuueckuii oxenepumenm, arabopamopmuie pabomei

Nzydenue aBukeHust OpycKa Mo HaKJIOHHOM TJIOCKOCTH.,

Hccnenoanne 3aBUCUMOCTH CUJI YIOPYTOCTH, BO3HUKAOIIMX B MPYXKUHE U PE3UHOBOM
obpazrie, ot ux aehopMaIIvH.

Hccnenosanue ycioBuil paBHOBECUA TBEPAOTO TeJla, UMEIOILIETO OCh BPAILICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmmyisc MaTepuaibHOW TOUKH (TEa), CUCTEMBI MaTePHUATBHBIX TOYeK. IMITYIhC CHITBI 1
W3MEHEHHUE UMITYJIbCA TeJ1a. 3aKOH COXPAaHEHHUS UMITYJibca. PEaKTUBHOE JBUKEHHUE.

Pa6ora cusnbl. MOIIHOCTb CHJIBI.

Kunernueckass sHeprus mMarepuajibHOW TOYKH. TeopemMa 00 M3MEHEHUU KUHETHUECKOM
SHEPIUH.

[TorenmmanbHas sHeprus. l[loreHnmansHas sSHeprus ynpyro  aedopMHpPOBAHHOMN
npy:xunbl. [loTeHIIMaNbHASA SHEPTUs Tea BOIU3U MOBEPXHOCTH 3EMJIH.



[TorennuanbHbie W HEMOTEHIHUAIbHBIE CHJIBI. CBA3b padOThl HEMOTECHIIMAJIBHBIX CHIT C
W3MECHEHHEM MEXaHUYECKOM HSHEPrHMM CHUCTEMBI TEI. 3aKOH COXPAHEHUS MEXaHMYECKOH
SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOHWCTBA M MPAKTHUYECKOE MPUMEHEHHE: BOJAOMET, KOMEP, MPYKMHHBIN
MHACTOJIET, IBHKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHECHUS UMITYJIbCA.

PeakTtrBHOE ABHXKECHHE.

ITepexon MOTeHIIMAIBHON YHEPTUN B KWHETHUECKYIO M OOPaTHO.

Yuenuuecxuii oxcnepumenm, rabopamopruie pabomoi

Nzyuenne adOCOMIOTHO HEYNMPYroro yjaapa ¢ TOMOIIBIO JIBYX OJWHAKOBBIX HHUTSIHBIX
MasTHUKOB.

HccnenoBanue cBI3M pabOTHl CHJIBI C M3MEHEHHMEM MEXaHWYECKOW SHEPruu Teila Ha
MIpUMEPE PACTKEHHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MosekyasipHasi pu3uka u TepMOAUHAMHKA

Tema 1. OcHo6bl MONCKYNAPHO-KUHEMUYUECKOI meopul

OCHOBHbIE  TOJIOKEHUS  MOJIEKYJAPHO-KUHETUYECKOW TEOpUM M MX  OMBITHOE
obocHoBanue. bpoyHosckoe nemwkenue. Jnddys3usa. Xapakrep ABHKCHUS W B3aUMOJACHCTBUS
YACTUIl BeIeCcTBA. Moiesii CTPOEHHUA Ta30B, KUAKOCTEH U TBEPABIX TEN U O0OBSICHEHUE CBOMCTB
BEIIIECTBA HA OCHOBE 3TUX Mojened. Macca U pasmepsl MoJiekyj. KofuuecTBo BellecTsa.
IToctostnHass ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u €€ namepenue. [llkana temneparyp Llenscus.

Mopaens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSAPHO-KUHETHUUECKOW TEOpUU
UJCAJILHOTO ra3a. AOCONIOTHAdg TeMmIliepaTypa Kak Mepa CpelHEeH KHUHETUUECKON SHEpruu
TEIUIOBOTO JBWXKEeHMsA d4acthi rasza. [llkana temneparyp KenbBuHa. ['a30BbIe 3aKOHBIL
Ypasuenne MennaeneeBa—Knaneipona. 3akon JlambroHa. M3omporiecchl B uaealbHOM Ta3e C
MOCTOSTHHBIM KOJTUYECTBOM BemiecTBa. [ padudeckoe mpeacTaBieHHe N30MPOIIECCOB. H30TEPMa,
n30Xopa, u3obapa.

TexHuueckne ycTpoCcTBa U MPAKTUUECKOE MPUMEHEHUE, TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITeI, MOKA3bIBAIOIIME JUCKPETHOE CTPOCHWE BemecTBa, ¢oTorpadmm MOJIEKYIT
OPraHUYECKUX COCTUHECHUN.

OmnbiTel 0 MU PY3UHN KUAKOCTEH 1 TA30B.

Moaenb OpOyHOBCKOT'O ABHKECHUS.

Monaens onsbita [lTepHa.

OnBbIThI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEXKMOJICKYJIIPHOTO B3aUMOJAEHCTBUS.

Moaens, WUTIOCTPUPYIOIIAas TPUPOLY AABJIEHUA ra3a Ha CTEHKH COCy/a.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UCAJILHOTO ra3a, U30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, aabopamopmuie pabomeot
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OnpeneneHue Macchl BO3JyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEpPEHHH 0o0bEMa
KOMHAThI, IaBJICHHUS U TEMIIEPATypbl BO3AYyXa B HEM.

Hccnenosanue 3aBUCUMOCTH MEK/Ly TapaMeTpaMU COCTOSIHUS pa3peKeHHOr0 rasa.

Tema 2. OcHoeébl mepmMoOUHAMUKU

TepmonnHamuueckass cuctemMa. BHYTpPEHHSISI 3HEPrusi TEPMOJMHAMUUYECKON CHUCTEMBI U
crocoObl €€ n3meHeHus. KonnuectBo TeminoTsl U padboTa. BHYTpeHHsIs sHEpryus 0AHOATOMHOTO
UJCaJbHOrO raza. Buabl Temionepeaayu: TEIIONPOBOAHOCTh, KOHBEKIHUS, W3JIyUYCHUE.
VY nenbHada TemoéMKOCTh BelecTBa. KonnmuecTo TEmIOTh Mpu TEMIonepeaaye.

[Tonatue o0 aamabGatHOM mnpouecce. [lepBbiii 3akoH TepMoauHaAMHKU. [IpumeHeHUE
MEPBOTO 3aKOHA TEPMOIMHAMHUKH K H3oMporieccam. ['paduieckas nHTepnpeTaiys padoThl rasa.

Bropoii 3akon TepmoauHaMmuki. HeoOpaTuMoCTh MPO1IECCOB B IPHUPOE.

Tennossie MamuHbl. [IpuHIMnBl ACHCTBUA TEMIOBBIX MaluH. [IpeoOpa3zoBanus sHEPrUn
B TerIoBbIX MamuHax. Kosddurmment nonesnoro nevicteus temmosoit mammnasl. [ {uki Kapao n
ero Ko PUIMEHT MONE3HOTO ACHCTBHSA. DKOJOTHIECKHIE MPOOIEMBI TETUTOIHEPTETHKH.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: JABUTATEIb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHEP.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEW »HEPruM Tejia MPU COBEPIICHUM PAOOTHI: BBUIET MPOOKH W3
OyTBITKH TIOJ JACHCTBHEM CXXATOTO BO3/yXa, HarpeBaHue >¢upa B JaTyYHHOU TpPyOke MyTEM
TpeHuA (BUACOIEMOHCTPALINA).

HN3menenune BHYTPEHHEH SHEPTHUH (TEMIIEpATyphl) Teja TIPH TEIIonepeade.

OmnsIT 10 aAabaTHOMY PACHTUPESHHIO BO3yXa (OTBIT C BO3AYITHBIM OTHHBOM ).

Moaenu napoBoil TYpOUHBI, ABUTATENsl BHYTPEHHETO CTOPAHUA, PEAKTUBHOIO JIBUTATEIS.

Yuenuuecxuii sxcnepumenm, aabopamopmuie pabomeot

H3smepenue yaenpHON TEMI0EMKOCTH.

Tema 3. Acpecamnpie cocmoanua eeuwiecmea. Pazoevie nepexoonl

ITapooGpazoBanne u KoHAeHcanus. Mcmapenue W KuamneHue. AOCONIOTHAsA |
OTHOCHUTEJIbHAS BJIAXKHOCTh Bo3ayxa. HacklilieHHbIH nap. Y AelibHAs TEMI0Ta NapooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPbl KUMIEHUA OT JABJICHUS.

Teépmoe Teno. Kpucramnmaeckue n amopdabie Teaa. AHU30TPONHAS CBOWCTB KPUCTAILIOB.
Kunkue kpucramibl. CoBpeMeHHble MaTepuanbl. [[naBneHne U Kpuctajuimsaiusa. Y AeibHas
TemioTa tiasjaeHud. Cyomumarius.

VYpaBHeHHE TEMI0BOI0 OanaHca.

TexHuueckne yCTPONCTBA M MPAKTUUECKOE NPUMEHECHHE: THUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMU  TOJYUYEHHUS COBPEMEHHBIX MATE€pUajioB, B TOM  UHCIIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy NoOHWKEHHOM JTABJICHUMU.

CriocoObl MI3MEPEHHNS BIAXKHOCTH.

Habntonenue HarpeBaHus U IJIABJICHUS KPUCTALIMYECKOTO BEIIECTRA.
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JleMOHCTpaIua KpUCTAJIOB.
Yuenuuecxuii oxcnepumenm, rabopamopruie pabomoi
HN3mepenne OTHOCUTENBHOM BIAKHOCTH BO3AyXA.

Paznen 4. daekTpoauHamMuka

Tema 1. Inexkmpocmamuka

OneKTpu3anusa Tejl. OJeKTpuueckui 3apan. JlBa Buaa dSJCKTPUUECKUX 3apsIO0B.
[TpoBOAHUKY, ANBICKTPUKH U MOTYNPOBOJIHUKU. 3aKOH COXPAHEHUA JICKTPUUECKOTO 3apsiia.

Bzaumoneiicteue 3apsagoB.  3akoH Kynona. ToueuHbld  SJEKTPUUECKUMA  3apsl.
Onektpuueckoe noje. Hanpsx€HHocTh anekTpuyeckoro mnoss. [IpuHOmMn cyneprno3uiiuu
ANEKTPUUYECKUX MoJieH. JINHUU HANPA)KEHHOCTH SJIEKTPUUECKOTO MO,

PabGora cun »saexkTpocrathueckoro mojig. Ilorenmuan. Pa3HOCTh  MOTEHIIMAIOB.
[TpoBOAHUKY U AUAJICKTPUKH B 3JICKTPOCTATUUECKOM ToJie. JlnsnekTpruieckas MpOHUIIAEMOCTb.

OnektpoéMmkocTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOopa. ODHEPTHs
3apsHKEHHOTO KOHJIEHCATOPa.

TexHuueckne ycCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: AJIEKTPOCKOI, SJIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3AllMTA, 3a3€MJICHUE SJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN
armnapar, CTPyHUHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOHCTBO ¥ MPUHIMIT ICUCTBUS AIEKTPOMETPA.

BzaumoneicTBre HA3IEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE TOJIE 3aPsSKEHHBIX TEl.

[TpoBOAHUKM B 3IEKTPOCTATUYECKOM MOJIE.

DNeKTpocTaTHiecKas 3aIura.

JINAIIEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  SJIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  IUJIACTHH,
PACCTOSHUS MEXKTY HUMU U AUBJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsAKEHHOT0 KOHAEHCATopa.

Yuenuuecxuii sxcnepumenm, aabopamopmuie pabomeot

H3mepenune 3aeKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiil 31ekmpuueckuii moxk. Toku é pa3iuunsix cpeoax

DJIEKTPUUECKUM TOK. YCIOBUA CYIIECTBOBAHUS AJIEKTPUUYECKOr0 ToKa. VICTOUHMKHU TOKA.
Cwuna Toka. ITocTOSSHHBIH TOK.

Hanpsxenue. 3akon OMa 115 ydacTKa LETH.

DJIEKTPUUECKOE COMPOTHUBJICHUE. Y nenvHOE COMPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NApaICIbHOE, CMEIIAHHOE COCAMHEHUE MTPOBOTHUKOB.

Pa6Gota snexrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTh 3A€KTPUUYECKOTO TOKA.

DJIEKTPOJIBUXKYIIAA CHJia U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA TOKA. 3akoH Oma a1
MOJTHOM (3aMKHYTO# ) siiekTprudeckoit renu. KopoTkoe 3aMbIkanume.

OJIEKTPOHHAs MPOBOAMMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh  COMPOTHUBJICHUA
METAJLJIOB OT TeMnepaTypbl. CBEPXIPOBOIUMOCTb.
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DJNIEKTPUUECKUM TOK B BakyyMme. CBOWCTBA AJICKTPOHHBIX MYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs UM TPUMECHAs MPOBOAMMOCTb MOJYMPOBOIHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBoaHUKOBBIE MPUOOPHI.

OJIEKTPUUECKAM TOK B PACTBOpPAX MW paciljiaBaX »3JIEKTPOJIMTOB. JIEKTPOJUTHUECKAA
JCCOLMAIINS. DIICKTPOJIH3.

DNEeKTpUUECKUM TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSITEIbHBIA pa3psaa. MonmHus.
[Imazma.

TexHuueckne yCTPOWCTBA M MPAKTUYECKOE MPUMEHECHHUE. aMIEPMETP, BOJBTMETP,
peocTaT, MCTOUYHHMKHA TOKA, »SJEKTPOHArpeBaTEIbHbIE MPUOOPHI, BIEKTPOOCBETUTEIbHBIE
mpudOPHI, TEPMOMETP COMPOTHUBIICHUA, BAKyyMHBIH JHOJ, TEPMHUCTOPH B (HOTOPE3UCTOPHI,
MOJIYIPOBOHUKOBBIA AHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

H3mepeHune Cuiibl TOKA U HAMPSKCHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUINHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAAA
MONEPEYHOTO CEYEHUA U MaTepUara.

CMermaHHoe COeAMHEHUE TTPOBOTHUKOB.

[TpssmMoe u3MepeHue 3eKTpoABMKYIIeH cuiibl. KopoTkoe 3aMblkaHWE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCHMOCTb COMPOTHUBJICHUS METAVIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTD 3JAEKTPOIUTOB.

HckpoBoit pa3psaa 1 mMpoBOAUMOCTb BO3yXa.

OaHOCTOPOHHAS TPOBOJAUMOCTH AUOIA.

Yuenuuecxuii oxcnepumenm, rabopamopruie pabomoi

H3ydeHune CMEIIaHHOTO COCIMHEHUS PESUCTOPOB.

N3mepeHre  3HEKTPOABMIKYIEH  CHJIBI  WCTOYHMKA TOKA W €ro  BHYTPEHHErO
COMPOTHUBIICHMUS.

Habmonenne snekrposunza.

MesknpeaMeTHbIe CBSI3H

Wzyuenne kypca ¢usmku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS ¢ YUETOM
COJICPKATENIbHBIX MEXKMPEIMETHBIX CBSI3€M € KypcamMu MaTE€MaTHKW, OWOJOTHUM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemuvle nousimusi, CBS3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO TO3HAHUS:
SABJICHHUE, HAy4dHBIH (DaKT, TUIOTe3a, (pu3MdecKas BEIWYWHA, 3aKOH, TEOPHS, HaOIOJACHUEC,
SKCHEPUMEHT, MOJECIIMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CUCTEMBI ypaBHEHWH, JuWHEHHas ¢QyHKIUA, mapadona,
runepOoia, uX Trpapukd W CBOWCTBA, TPUTOHOMETPUUCCKHE (YHKIUU. CHHYC, KOCHHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHl U UX MPOCKIUU Ha
OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

buonocus: MexaHMUECKOE JBMXKCHHUE B KHUBOW mpupoje, auddysns, ocMoc, Temtoo0MeH
KUBBIX OPTAaHU3MOB (BHJIBI TEIUIONIEPEAAUN, TEIUIOBOC PABHOBECHE), IICKTPUUECKHAEC SBJICHUS B
JKUBOU TIPUPOJIE.
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Xumusi: MTACKPETHOE CTPOCHHE BEIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIPHA Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUAKOCTEH W Ta30B, AJICKTPUUCCKHE
CBOMCTBA METAJIOB, MICKTPOJIMTHUECKAS AUCCOIAAIINAS, TaTbBAaHUKA.

['eoepacghusi: BIaXXHOCTh BO3/TyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHUE MBMKEHUN ¢ UCTIONBE30BAHUEM MEXAaHU3MOB, YUET TPCHUS B
TEXHUKE, TOMITUITHUKA, WCTOJb30BAHME 3aKOHA COXPAHECHHS WMITYJIbCAa B TEXHHKE (pakeTa,
BOJAOMET W JIPYTue), ABUTATENIb BHYTPEHHETO CropaHWsd, mapoBas TypOWHa, OBITOBOI
XOJIOMWTEHUAK, KOHAUIIMOHEP, TEXHOJIOTHH TIOJTyUYCHUS COBPEMECHHBIX MAaTEPHUAJIOB, B TOM YHCIIC
HAHOMATEpHaJiOB, ¥  HAHOTEXHOJIOTWMH,  DJJIEKTPOCTATHUECKas  3allWTa,  3a3eMJICHHE
ANEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TPUHTEP, OSJACKTPOHArpPEBATEIbHBIC MPHOOPHI,
AEKTPOOCBETUTEIHHBIC PUOOPHI, TATHbBAHUKA.

11 KVIACC

Paznen 4. daekTpoauHamMuka

Tema 3. Maznummnoe noie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTostnabie MarauThl. B3anMoaeWcTBHE MOCTOSTHHBIX MAarHWTOB. MarHuTHOe TOJIE.
Bekrtop wmarautHOW wWHAYKIWW. [IpuHIMN Cyneprmo3wivu  MarHUTHBIX ToyeH. Jluaum
MarHuTHOW MHAYKIWW. KapTuHa AW MAarHUTHON WHAYKITUH TIOJIS TIOCTOSTHHBIX MarHUTOB.

MaruauTtHOE TOjie TMPOBOJHUKA C TOKOM. KapTwHa NMWHWA WHAYKIWA MarHUTHOTO TIOJIS
JUTMHHOTO TPSIMOTO TIPOBOJIHAKA W 3aMKHYTOTO KOJIBIICBOTO MPOBOHUKA, KATYIIIKA C TOKOM.
OmneiT Opcrena. BzaumoaelcTere NpOBOIHUKOB ¢ TOKOM.

Cuna Amnepa, €€ MOyJIb U HaNpaBJICHHE.

Cuna Jlopenma, €€ ™Momynabr u HampasjieHue. JIBmkeHue 3apsHKCHHOW YaCTHIBI B
OJIHOPOJAHOM MarHuTHOM noJie. Pabora cusiel JlopeHua.

SBnaeHne SIEKTPOMArHUTHON WHAyKIHMHA. [lOTOK BEKTOpa MArHWTHOWH WHIYKIIHH.
DNEKTPOABMKYIIAS CHJIa HHIYKIIAHA. 3aKOH JICKTPOMarHuTHOW nHaykinn dapares.

BuxpeBoe snmekTpruyeckoe mosie. DNEKTPOJABIKYINAS CHIa WHAYKIMA B TPOBOJHHUKE,
JBUXKYIIEMCS TTOCTYMATEIFHO B OJTHOPOTHOM MarHUTHOM TTOJIE.

[Tpasuno Jlenua.

NunykTuBHOCTD. SIBIICHHE CaMOWHIAYKITUH. DICKTPOABIIKYIIAS CHUIIA CAaMOUHIYKITHH.

DHeprus MarHUTHOTO TTOJISI KATYTITKHA ¢ TOKOM.,

DNEeKTPOMArHUTHOE TOJIe.

Texanueckne yCcTpoOWCTBA W TMPAKTHUECKOEC TPHUMEHECHHE. TIOCTOSHHBIE MAarHUTHI,

SJIACKTPOMArduThl, J3JCKTPOABUIATCIIb, YCKOPHUTCIIH JJICMCHTAPHBIX 4YaCTHL, HHAYKIHWOHHAA
IIcYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.
JIMHUM UHIYKIIMA MAarHATHOTO TIOJIS.
BzaumoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.
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Cuna Amnepa.

JlelicTBre criibl JIOpEHIIa HA HOHBI AJIEKTPOJIUTA.

SBIEHHE PCKTPOMArHUTHON HHIYKIUH.

[Tpasuno Jlenua.

3aBUCUMOCTD 3JICKTPOJBHKYIIEH CHJIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBIeHHE CAaMOUHAYKIIUH.

Yuenuuecxuii oxcnepumenm, rabopamopruie pabomoi

HN3ydeHne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanune neiCcTBUA MNOCTOSTHHOTO MAarHUTAa HA PAMKY C TOKOM.

Hccnenosanue ABiIeHUA JIEKTPOMArHUTHON HHAYKLIHAH.

Pa3zaen 5. KosieOanust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpomMazZHumHble Kojaebanua

Konebarenbnas cucrema. CBOOOAHBIE MexaHWYEeCKHe KosieOaHuss. [‘apMoHUYECcKHe
koneOanms. [lepuwon, uwacrora, amrmumryga w (asa konebanwid. [IpyXUHHBIA MasSTHUK.
MaremaTuyeckuii MassTHUK. YpaBHEHUE rapMOHUWYeCKnX KojieOanuii. [IpeBpainenue sHepruu
MIPU TAPMOHUYECKUX KOJEOAHUSAX.

Konebarenpupiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJEOAHWS B HACATBLHOM
KOJIE0aTEIbHOM KOHTYpPE. AHAJIOTHS MEXKIY MEXAaHUYECKUMH U 3JICKTPOMArHUTHBIMU
kojebanusamu. @opmyna TomcoHa. 3aKOH COXPAHEHHS SHEPTUM B UACAIBHOM KOJI€OATEIHbHOM
KOHTYPE.

[Tpencrapnenue o 3aryxaromux KojicOaHusAX. BbIHYXICHHbIE MEXaHUYECKUE KOJICOaHUS.
Pe3onanc. BeiHYK/IEHHbBIE AJIEKTPOMArHUTHBIE KOJICOAHUS.

[Tepemennbiit Tok. CUHYCOUIANIbHBIA NIEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYTHOE U JEHCTBYIOIICE 3HAUCHHUE CUJIbl TOKA U HAMPSIKCHUSL.

Tpancdopmarop. [lpomsBoacTBo, mepemnada W MOTPEOICHUE SIESKTPUUCCKON SHEPTHH.
OKOJIOTUYECKUE PUCKH MpH MPOU3BOJACTBE 3JEKTposHepruu. KynbTypa HMCHOJb30BAHUS
3JICKTPOIHEPTUHU B MOBCETHEBHOW KU3HMU.

TexHuueckne yCTPOMCTBA W MPAKTUUYECKOE TMPUMEHEHHUE. HIICKTPUUYECKUI 3BOHOK,
TE€HEPATOp MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanme mapamMeTpoB KojieOaTeIbHOW CHCTEMBI (TIPYKUHHBIA WA MaTEMATHUCCKUH
MasTHHK).

HabmoaeHne 3aTyxarommux KoJieOaHu.

Hccnenoanmne CBONCTB BBIHYKICHHbBIX KOJICOAHUH.

Habmoaenne pezoHnaHca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHU .

OcrutorpaMMbl — (3aBUCHMOCTH  CHJIBI  TOKA W HANPSsDKEHWA OT  BPEMEHH)  JUIS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.
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Pe3onaHc mpu mocieaoBaTEIbHOM COCAMHEHWM PE3UCTOPA, KATYIIKW WHAYKTHBHOCTH U
KOH/JICHCATOpa.

Mojenbs TMHUYU AJIEKTPOTNIEPEAAUH.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

Hccnenosanue 3aBUCUMMOCTH TIEPUOAA MAJIbIX KOJICOAHUH Tpy3a HA HUTHU OT AJIMHBI HUTH
Y MacChl rpy3a.

HccnenoBanne mNEPEMEHHOT0 TOKAa B LENM M3  TOCIAEIOBATENIbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMAZHUMHbBIE BOJIHbI

MexaHnuueckue BOJIHBI, ycsioBUs pacnpoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
u nanuHa BOJHBL. [lomepeunsie W mpomonbHBIE BOJHBL. MHATepdepenmms w audpaxius
MEXAHUUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYYEHHUS 3JEKTPOMArHUTHBIX BOJIH. B3auMuas
opuentanmsa BekTopoB E, B, V B snekTtpomaruutHo# BosiHE. CBOMCTBA AJE€KTPOMArHUTHBIX
BOJIH. OTpaXeHWE, NPEIOMIICHHWE, mojsapu3aiusi, audpakmms, wHTepdepennms. CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana »7€KTPOMArHUTHBIX BOJIH. [IpUMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

[TpuHUMITBI paIHOCBA3U U TENIEBUICHH. Paanonokanus.

DNIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIECH Cpe/ibl.

TexHuueckne yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHUE. MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTPA3BYKOBAasA AUATHOCTHKA B TEXHHUKE W MEIUIMHE, pajiap, PaauonpHEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Koneobmtoieecs Teno kak KICTOYHUK 3BYKA.

Habntonenue oTpakeHust U NPeJIOMJICHUAS MEXaHUYECKUX BOJIH.

Ha6monenune natepdepennnm n qudpakiini MEXaHWISCKUX BOJTH.

3BYKOBOH PE30HAHC.

Habntonenue cBS3M T'POMKOCTH 3ByKa M BBICOTHI TOHA € aMIUIMTYAOW M 4YacTOTOM
KOJICOaHUH.

UccnenoBanne CBOWCTB  3JICKTPOMArHUTHBIX — BOJIH.  OTPAXKCHUE, MPEJIOMJICHHE,
noyiapu3anys, Audpaxius, HTepepeHIns.

Tema 3. Onmuka

['eomeTprueckas ontuka. [IpsaMonuHEeHOE pacIpOCTPAHEHHUE CBETA B OJHOPOIHOM Cpee.
JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbl OTpakeHus cBera. [locTpoeHne H300paKeHHM B TJIOCKOM
3epKase.
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IIpenomnenue cBeTa. 3akoHBI MPEIOMIJICHHS CcBeTa. AOCOMIOTHBIM  MOKazaTelb
npenomiicHus. [lonHoe BHyTpeHHee oTpakeHue. lIpeaenbHbil yroa MOJTHOrO BHYTPEHHETO
OTPAKEHUS.

JHucnepcus ceeta. CinoxkHbINA cocTtas Oesnoro ceera. [[BeT.

ColOuparoiiie W paccewBaroline JUH3bl. ToHkas JnH3a. DOKYCHOE PACCTOSHUE U
onTUYecKas cuia TOHKOU auH3bl. [locTpoeHre n3o0paxkeHuii B COOUPAOIINX U PAaCCEUBAIOIINX
nuH3ax. Gopmyna TOHKOW JIMH3BL. Y BETMYEHHE, JABAEMOE JIMH30M.

[Tpenensl NpUMEHUMOCTHA FE€OMETPUUYECKON ONTUKHU.

Bomnosas ontuka. UaTepdepenmms cBera. KorepeHTHble HCTOYHWKH. Y CIOBUS
HaOIOACHUS MAaKCHMYyMOB 1 MUHUMYMOB B HHTEP(EPEHITMOHHONW KAPTHUHE OT ABYX CHH(DA3ZHBIX
KOTE€PEHTHBIX HCTOUHHUKOB.

Hudpakmus ceera. [JudpakimonHas pemérka. YClIoBHe HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TIPH NAJCHAA MOHOXPOMATHYECKOTO CBETA HA AU(DPAKITHOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHnueckne yCTpPOWCTBA W TMPAKTHUECKOE TMPUMEHEHWE. OYKH, Jiyma, ¢oToarmapar,
MPOCKITMOHHBIN  ammapaT, MHWKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, JAU(paKIuoOHHAS
PEIIETKA, MOJIAPOUN.

Jlemoncmpayuu

[TpssMonuHEHOE pacHpOCTPAHEHUE, OTPAXKECHHE W MpejomyieHue ceTa. OnTudeckue
pUOOPHI.

[TonHoe BHyTpeHHEE OTpakeHrne. Mozenb CBETOBOAA.

Hccnenosanue cBONCTB M300paKEHUM B JIMH3AX.

Moaenu MUKPOCKOIIA, TEJIECKOTA.

Habmonenune naTepdepeHnnm cpeTa.

Ha6monenune nudpakimu ceera.

Habmonenne aucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenune cnekTpa ¢ MOMOIIBIO AU(GPAKITHOHHON PEIIETKH.

Habntonenue nosigprsalvu CBETa.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

H3mepenune nokasaresia npeaoMiIeHUs CTEKIIA.

Hccnenosanue cBONCTB M300paKEHUM B JIMH3AX.

Habmonenne aucrepcuu cBeTa.

Paznen 6. OcHOBBI cielNAJIbHON TEOPUH OTHOCUTEIbHOCTH
['panuIel IPEMEHUMOCTH KJIacCHUeCKoM MexaHwkd. [locTymaTel cnenuanbHON TECOPHH
OTHOCHTEIIPHOCTH: HMHBAPHAHTHOCTh MOJYJII CKOPOCTH CBeTa B BaKyyMe, IIPHHITHII
OTHOCHTEJIbHOCTH DWHINITCHHA.
OTHOCUTETBFHOCTD OJHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHU 1 COKPAITICHUE JITTHHBI.
DHeprus U UMITYJIbC PEIIITHBHCTCKOM YAaCTHITHI.
CBs13b MAcCCHI C PHEPTHEH M UMITYJIbCOM PEIIATHBHCTCKOM YaCTHIBI. DHEPTHS TIOKOSI.
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Paznen 7. KBantoBas pusuxa
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®oronst. ®opmyna [lnanka ces3u sHEprun (HOTOHA C €0 YACTOTOW. DHEPTHS U UMITYJIBC
cdboToHa.
OtkpeiTie u wuccienoBanue (Qororddekra. Ompiter A. I'. CroneroBa. 3aKoHBI
dbotorddexra. Ypasaenune Diitnmreitna ma pororddexra. «Kpacuas rpanumay gororddexra.
JNasnenune ceeta. OnbiThl I1. H. JIebenena.
XUMHUYECKOE NEUCTBUE CBETA.
Texanueckne ycTpoiCTBA W TMPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT, (POTOMATUHK,
coyiHeuHas OaTapes, CBETOAUOI.
Jlemoncmpayuu
®otorddeKT Ha YCTaHOBKE ¢ MMMHKOBOW TIJIACTHHOM.
Hccnenosanne 3akoH0B BHemHEro (hoTo3ddexra.
Ceetonuos.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. Onbeitel Pesepdopaa nmo paccesamio o -uactur. [lmanerapras
mozenb atoma. [loctynater bopa. M3nyuenne u nornomenue GoTOHOB TPH TIEPEXOJIE aTOMa C
OJIHOTO YPOBHS 3HEpruv Ha Japyroi. Buabl cnektpoB. CoekTp ypoBHEH »SHEpruum aroma
BOJIOPOJA.
Bonnossie coiicTBa yactuil. Bosusel Ae bpoitnsa. KopryckyaapHO-BOJHOBOW AyaJik3M.
CHOHTAHHOE U BBIHYKJICHHOE U3JTYUYEHUE.
TexHuueckue yCTPOMCTBA M TMPAKTHUECKOE MPUMEHEHUE: CIEKTPAJbHbIA aHau3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JIMHBL BOJIHBI J1a3epa.
Habntonenue nuHeHYaThIX CIEKTPOB U3TYUEHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, aabopamopmuie pabomeot
Habntonenue nuHeyaToro cnekTpa.
Tema 3. Amomnuoe a0po
OKCIIEPUMEHTBI,  JOKA3bIBAIOIME  CJIO0KHOCTh  CTPOEHUS  sjpa. OTtkpbITHE
paguoaktuBHOCTH. OmbITel  Pe3epdopra mo  ompenenaeHWio coctaBa  PagHOAKTHBHOTO
usnmydenns. CpoiicTea anbda-, 6eTa-, raMMa-u3nydeHus. Biusare paanoakTHBHOCTH Ha KUBHIE
OpPTaHU3MBI.
OtkpeiTue TipoTOHAa W HeiTpoHa. HyknonHas mopens sapa [eiizenOepra—lBaHeHKO.
3apsaa aapa. MaccoBoe uncio aapa. M3oTomsl.
Anbda-pacnan. DAEKTPOHHBIA W IMO3UTPOHHBIM Oera-pacman. ['amMma-usimydeHue. 3aKoH
PaJMOaKTUBHOTO Pacnaja.
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DHeprus CBA3M HYKIIOHOB B siape. Saepubie cubl. JledekT Macchl sapa.

S nepHbie peakumu. /leneHrue U CUHTE3 AIEP.

SAnepnwiii peakrop. Tepmosnepubii cuHTe3. [IpoGnembl M TNEPCHEKTUBBI  AACPHOM
SHEPIreTUKU. DKOJIOTHUUECKUE ACTICKTHI SIACPHON SHEPTETHUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOMIOJAEHUA U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

OyHaaMeHTaIbHBIC B3aUMOACHCTBUA. EAMHCTBO (przndeckoi KapTHHBI MHpA.

TexHuueckne ycTpoONCTBA U MPAKTUYECKOE MPUMEHEHHUE: AO3UMETP, kamepa BusbcoHa,
AICPHBIA PEaKkTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIIUX YACTHIL.

Yuenuuecxuii oxenepumenm, rabopamopivie pabomei

HccnenoBanme TpekoB 4acTHIL (11O TOTOBBIM (oTorpadusm).

Pa3zaen 8. DjieMeHTBI aCTPOHOMUH U ACTPOPU3ZUKH

Ortanbl  pa3BuTUd  acTpoHomuu. [IpuknagHOe UM MUPOBO33PEHUECKOE  3HAUYCHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HeOa. Co3Be3us, ApKUE 3BE3/1bI, MIAHETHI, X BUIUMOE JIBUKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mctounuk sHeprum CosiHIIA W 3BE3A. 3BE3/bI, HX
OCHOBHBIC XapaKTEPUCTHKU. JlMarpaMma «CHEKTPaJbHBINA KJIACC — CBETUMOCTBY». 3BE3MbI
[JIABHOW TMOCJIEA0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTbY» Jid 3BE3] TJIaBHOU
MOCeA0BaTENIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEeMEHHBIE MPEACTABICHUA O
MPOUCXOKAECHUU U 3BOIOIMK COJTHIIA U 3BE3/]. DTalbl dKU3HU 3BE3/.

Mrneunsiit [Iyte — Hama [Nanaktuka. [lonoxkenune u neuxkenue ConHua B [anaktuke.
Tunel ranakTuk. PanguoranakTuky v kBazapbl. UEPHBIE OBIPHI B AAPaX TUTAKTHK.

Bcenennasa. Pacumpenue BcenenHoil. 3akon XaO0na. PasOeranue ramaktuk. Teopus
bonbimoro B3peiBa. PenmukToBOE M3NMyUeHUE.

MaciurabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpodieMbl aCTPOHOMUMU.

Yuenuuecxue nabmooenus

Habmtonenuss HEBOOPYKEHHBIM IJ1a30M € UCMOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUMN
JUISl ONIPEACIICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO AaTy. OCHOBHbBIEC CO3BE3AMs
CeBepHOro noyiymapus u SpKue 3BE3/1bl.

Habmtonenus B Teneckon Jlynel, ianet, Mneusnoro [IyTu.

Oo6o01maroiiee MOBTOPEeHUE

Pons ¢u3uku B acTpOHOMHH B SKOHOMHWYECKOM, TEXHOJIOTHUYSCKOM, COIMAIbHOH M
ATUYECKOW cdepax NeITebHOCTH YeNIOBEKa, POJb W MECTO (PU3WKM W aCTPOHOMHW B
COBPEMCHHOW HAydYHOW KapTHHE MHpa, pojb (U3MUecKoi Teopurn B (POPMUPOBAHHH
MPEACTAaBIICHAN O (PU3MUECKOW KapTHHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MUpa B 00IIeM
pALYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEICTABICHUN O IPUPO/IE.
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MesknpeaMeTHbIe CBSI3H

Wzyuenne kypca ¢usmku 0a30BOro ypoBHS B 11 Kiacce OCYIIECTBISETCS ¢ YUETOM
COZICPKATEIIbHBIX MEXMPEIMETHBIX CBA3CH ¢ KypcamMH MaTE€MaTWKH, OWOJOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemuvie noHsimus, CBA3aHHBIC C WU3YUCHHUEM METOJOB HAYYHOTO TO3HAHWMS:
SABJICHHUE, HAy4dHBIH (DaKT, TUIOTe3a, (pu3MdecKas BEIWYWHA, 3aKOH, TEOPHS, HaOIOJACHUEC,
AKCTICPUMEHT, MOJICTTUPOBAHNE, MOJIENb, U3MEPCHHE.

Mamemamuxa: penieHRe CUCTEMBl YPaBHEHHM, TPUTOHOMETPHUECKUE (DYHKITUW: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI WU WX
MPOCKITMN HA OCH KOOPJWHAT, CJIIOKEHHE BEKTOPOB, MPOW3BOIHBIC SJIEMEHTAPHBIX (DYHKITHH,
MPU3HAKK MOJ00US TPEYTOIBHUKOB, OTPEICTICHUE TUTOIIAAN TIIOCKUX (PUTYpP B 00BEMA TEIT.

buonocus: >neKTpUUECKHE SABJICHUS B KHUBOW TPHUPOJAE, KOjeOaTebHBIC BIKCHUS B
KUBOW TPUPOJIC, ONTHUECKHUE SBJICHHWS B YXHBOW MPHUPOJE, ACHCTBUE pauallii Ha >KABHIS
OpraHW3MBI.

Xumus: CTPOCHHWE aTOMOB W MOJICKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPABIX TeT,
MEXaHU3MbI 00Pa30BaHUA KPUCTAJUTMUCCKON PEIIETKH, CIIEKTPATbHBIN aHAJIH3.

l'eoepachusi: MarHWTHBIE TOMIOCA 3€MJTH, 3AJICKA MArHUTHBIX Py, (GOTOCHEMKA 36MHOM
MOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSICCHUH.

Texnonoeus: TAHAA SJCKTPOTIEPEAY, TEHEPATOP TEPEMEHHOTO TOKA, AJICKTPOIBUTATEID,
WHIYKITMOHHAS TIeYb, pajap, PaJAHONPUEMHUK, TEIeBU30p, aHTeHHa, Teiedon, CBUY-meus,
MPOCKITMOHHBIN armapar, BOJIOKOHHAS ONTHKA, COJTHEYHAs Oarapes.
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IIJTAHUPYEMBIE PE3VJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUSA

OcBoenne yueOHOTOo mpeamera «@Du3nMka» Ha YPOBHE CpeaHero oOiero oOpa3oBaHUs
(6a30BBIA  YPOBEHB) JOJDKHO OOECMEUYUTh JOCTHXKEHUE  CICAYIONUX  JIMYHOCTHBIX,
METaIpPeAMETHBIX U MPEAMETHBIX 00Pa30BaTEIBHBIX PE3YIHTATOB.

JINUHOCTHBLIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHMS yueOHOro mpeamera «Du3nka» AOJKHBI OTPAXKATh
TOTOBHOCTBH M CIIOCOOHOCTH 00yUYarOMIMXCA PYKOBOJCTBOBATHCA C(hOPMHUPOBAHHOMN BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpPUCHTAIMN, TMO3UTHUBHBIX BHYTPEHHUX
yOeXKACHUH, COOTBETCTBYIOIIMX TPAJULIMUOHHBIM IIEHHOCTAM POCCHHCKOro  OOIIEeCTBa,
paclIMPEHUE KU3HCHHOTO OMNbITa U OMbITA JEATECIBHOCTA B MPOLIECCE PEaTU3allii OCHOBHBIX
HaIpaBJICHUI BOCMIUTATEIbHON JEATEIbHOCTH, B TOM YKCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAXKTAHCKOW TO3WIMH  OOYYArOMerocs KaKk aKTUBHOTO |
OTBETCTBEHHOTO YJICHA POCCUICKOTO 00IIIECTBA;

MPUHATAE TPATUIUOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUUYECKUX W JAEMOKPATHUYECKHUX
LICHHOCTEH

TOTOBHOCTh BE€CTH COBMECTHYIO JCATENIBHOCTh B HMHTEPECAX TPa)kKAAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYMPABJICHUU B 00Pa30BATE/IbHON OpraHU3alluig;

YMEHHUE B3aUMOJCHCTBOBATh C COLMUAJIBHBIMU HWHCTUTYTAMHU B COOTBETCTBHU C UX
(yHKIMAMA ¥ HA3HAUCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIbHOCTH,

2) NaTPUOTHYECKOIr0 BOCTIUTAHUSI:

c(hopMHUPOBAHHOCTH POCCHUUCKOM IPaXkIaHCKOM MACHTHYHOCTH, TaTPHOTH3MA,

IIECHHOCTHOE OTHOIIEHWE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTHUKEHUSIM POCCHUUCKHUX
YUEHBIX B 001aCTH (PU3UKHU W TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STHUECKOTO TIOBEACHHS,

CIOCOOHOCTh OLICHUBATh CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMBOTO OYAYIIETO;

4) 3cTeTHYECKOro BOCIUTAHUS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUAs 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIIETO
(hmzudecKoil HayKe,

S) TpyaoBoro BocnuTtaHusi:

WHTEPEC K pa3muuHbiM cdepamM npodhecCHOHATBHONW JEATEIHPHOCTA, B TOM YHCIIE
CBA3aHHBIM C (DM3UKOM M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymiei
npodeccuu u peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHBI,
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TOTOBHOCTh M CHOCOOHOCTh K OOPa30BaHHUIO M caM000pa30BaHUIO B 001acTH (PU3MKK HA
NPOTSKEHUU BCEH JKU3HH,

6) 3K0J10ru4ecKOro BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh 3KOJIOTMUECKONW KYJIBTYPhI, OCO3HAHWE TJI00AIBHOTO XapakTepa
AKOJIOTHUUECKUX TTPOOJIEM;

IUIAHUPOBAHUE U OCYILIECTBJICHUE JNEHCTBUM B OKPYIKAIOLIEH CPEele HA OCHOBE 3HAHUA
LEJIEH YCTOMUUBOrO PA3BUTHS YETIOBEYECTBA,

pacIIMPEHUE ONbITa JACATEIBHOCTA ASKOJIOTUYECKOW HAIPAaBJICHHOCTH HA OCHOBE
UMEIOINXCS 3HAHWM 110 (PHUBHUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSA, COOTBETCTBYIOMIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (HPU3MUCCKON HAYKH,

OCO3HAHWE IICHHOCTH HAYYHOU JEATEIIBHOCTH, TOTOBHOCTh B TIPOIECCE M3YUCHUS (PU3UKH
OCYIIECTBIIATH MPOEKTHYIO M UCCIIEIOBATENBCKYIO ACATEIBHOCTh MHINBUAIYAJIbHO U B TPYMIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YYeOHbIE TeiiCTBHUS
ba3oBbie 1oruueckmne geicTBUS:

CaMOCTOATEILHO (POPMYSTUPOBATh W aKTyaJIM3UPOBATh NPOOJIIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENEIATH MEN ASATEIIPHOCTH, 3a/1aBaTh MAPaMETPhl U KPUTEPUHU UX TOCTHKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH W IPOTHBOPEUHS B PACCMATPUBAEMBIX (PH3UUCCKUX SBICHUSX,

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIONITUXCS MaTePHATHHBIX
¥ HEMATEPHUAITBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBHI B JEATECILHOCTH, OIICHWBATh COOTBETCTBUE PE3YJIbTATOB ICIISAM,
OIICHUBATh PUCKH TIOCIIECCTBUH ACATEIIEHOCTH,

KOOPJIMHUPOBATh M BBIMOMHATH PpadOTy B YCIOBUAX PEAJbHOTO, BUPTYAJIBHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH >KU3HEHHBIX TIPOOJIEM.

ba3oBbie uccienoBaTe/IbCKUE NeHCTBHS:

BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBHIMH TOHATHSAMH M METOJNAMH (DU3UUECCKOM
HayKH,

BJIAJCTh HABBIKAMH YUeOHO-MCCAEAOBATEIIBCKOW W TIPOSKTHOW ACSITEIBHOCTH B 00JIaCTH
(v3uKH, CMOCOOHOCTHIO W TOTOBHOCTHIO K CAaMOCTOSTEIIBHOMY TOHCKY METOJOB PEIICHUS
3a1a4 (PU3UUECKOTO COACPKAHUS, MPUMEHEHUIO PA3IMIHBIX METOIOB MTO3HAHMS,

BJIAJCTh BUJAMHU JEATEIBHOCTH IO TMOJIYUYCHHWIO HOBOTO 3HAHUSA, €TO WHTEPIPETAIHH,
npeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3IMYHBIX YUCOHBIX CHUTYyalUsAX, B TOM YHCIIC TPH
CO37aHUM YUCOHBIX TIPOEKTOB B 00J1acTH (pU3NKH,
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BBISIBJISITh TTPUUWHHO-CJICICTBECHHBIC CBS3M W aKTyaJIM3UPOBATh 3a/1ady, BBIJBUTATH
TUTIOTE3Y €€ PEIICHWA, HAXOAUTh apryMEHTHI JUIS JTOKA3aTebCTBA CBOMX YTBEPKICHHUH,
3a/1aBaTh MAPaAMETPHl U KPUTEPHH PEITICHUS

aHANM3UPOBATh TOJYYEHHBIE B XOJC PEIICHUS 3aJauyd  pPe3yJbTaThl, KPUTHUECKH
OIICHUBATh MX IOCTOBEPHOCThH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSAX;

cTaBuTh U (hOPMYJIHPOBATH COOCTBEHHBIC 33a/7aud B OOpa30BATENIbHON MEATEIHHOCTH, B
TOM YHCJIC TIPH U3yUEeHUN DUSUKH,

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT,

YMETh IEPEHOCUTH 3HAHUS 1O (PU3MKE B MPAKTHUECKYIO 00JIACTh KU3HEACITSIIEHOCTH;

YMETh MHTETPHUPOBATH 3HAHUA U3 PA3HBIX TPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, TIPEUIaraTh OPUTHHAIBHBIE TIOIXOIbI U PEIICHNUS,

CTaBUTH IPOOJIEMBI ¥ 33/1a4H, JOMYCKAIONNAEC aTbTePHATUBHBIC PEIICHMS.

PaboTa ¢ undopmanmeii:

BJIAJCTh HABBIKAMH TOJydeHHs] MHGOpMAIK (U3NIECKOTO COACPKAHUA W3 MUCTOUYHHKOB
Pa3HBIX THWIIOB, CaMOCTOATEIBHO OCYIICCTBIIATh TOWUCK, aHAJW3, CHCTEMATHU3AIMi0 |
WHTEPIPETANNIO HHGOPMAIHH PA3TUIHBIX BUOB M (hOPM MPEACTABICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIB30BATh CpPeACTBAa HWH(OPMAINMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
PEIICHAY KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTAaHHW3AIMOHHBIX 33/a4 C COOIIOJCHHUEM
TpeOOBAHMI YPrOHOMUKH, TEXHUKHA O€30MTaCHOCTH, TUTHEHBI, PECYPCOCOSPEIKEHUS, TTPABOBBIX 1
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHOH 0€30MacHOCTH,

co37aBaTh TEKCTHl (DU3MUECKOTO COJCPKAaHWA B pa3IW4YHBIX (dopMarax ¢ Y4ETOM
Ha3HAueHWA WHGQpOPMAIMA W TIENCBOM ayAUTOPHH, BHIOWpas ONTHMAIBHYIO GopMy
MIPE/ICTABIICHAS W BU3yaJTA3AIlIH,

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS:

OCYMIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKH M BO BHE-YPOUHOU NEITCILHOCTH,

pacmo3HaBaTh MPEAMOCHUTKH KOH(MIMKTHBIX CUTYaIlui U CMATYATh KOH(JIAKTHI,

Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOKD TOYKY 3PEHHS C HCHOJIB30BAHWUEM S3BIKOBBIX
CPEICTB,

MOHUMATh U UCIMOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W UHAUBUYATIbHON padOThI;

BbHIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBUU C yué€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEM KaXKAOTO WIEHA KOJUICKTHBA,

MPUHUMATh LEIM COBMECTHOW JEATEITBHOCTH, OPraHW30BBIBATH W KOOPJAWHUPOBATH
JEUCTBUA TO €€ NOCTHMIKEHWIO. COCTAaBJIATH IUIAH ACHCTBUW, PACMPEACNsaTh POIU € YYETOM
MHEHHUI YUaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOMN pabOTHI;

OLICHUBATh KQUE€CTBO CBOETO BKJIAJA M KAXJAOT0 YYaCTHUKA KOMaHAbl B OOIIUNA Pe3ysibTaT
Mo pa3padOTaHHBIM KPUTEPUSIM;

MpEJIaraTb HOBBIC TMPOEKTHI, OLECHWUBATh WAECH C MO3WIMU HOBWU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUYNMOCTH,
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OCYIICCTBILATE IIO3HUTHUBHOC CTPATCTHUYCCKOC MOBCACHUC B PA3/IMYHBIX CHUTYAIUAX,
IMPOABJIATE TBOPUCCTBO K B006pa)KeHI/Ie, OBITH WHHUTTHATUBHBIM.

PeryasiTuBHbIE YHUBeEPCAJIbLHbIE YyUeOHbIE JelicTBUSA
Camoopranuzamnus:

CaMOCTOATEILHO OCYIIECTBIIATh TMO3HABATEIBHYIO ACATEIHBHOCTh B 00MacTH (PU3UKH H
aCTPOHOMUH, BHIBJISATH IPOOJIEMBI, CTaBUTH M (hOPMYJIHPOBATH COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEIICHUA PAcUYETHBIX M KAUECTBEHHBIX 3aj]ad, IJIaH
BBIMIOJIHEHUA MPAKTUUECKOM paboThl C YyUY€TOM HMEIOIIUXCS PECYypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NPEATIOUYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYaIUsM;

paclupATh paMKH yueOHOTO MPEeIMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIA;

JieJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce€0d OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh NPUOOPETEHHDBIN OMBIT;

croco0cTBOBaTh (DOPMHPOBAHHIO M MPOSBJICHHIO JSPYAUIHMH B 00NacTH (DU3HKH,
MOCTOSTHHO TIOBBIIIATh CBOMH 00pa30BaTEIbHbBINA U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLHMOHAJILHBIH HHTEJLIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUAM, BHOCUTh KOPPEKTHBBI B AECATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIEJISIM;

BJIAJCTh HAaBBIKAMH MTO3HABATEIEHON pe(IeKCHH Kak OCO3HAHUS COBEPINAEMbIX ACHCTBHI
Y MBICJUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA,

HCITIOJTB30BATh IPUEMBI PEIICKCHU TS OIEHKH CUTYaIluH, BEHIOOPA BEPHOTO PEIICHHS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIECHHUS MO UX CHUKEHHUIO,

MPUHUMATh MOTUBBI U @PTYMEHTHI JPYTUX MPH aHAIN3E PE3YJIbTaTOB ACATEIbHOCTH;

MPUHUMATH Ce0s1, MOHUMAA CBOU HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBbI U @PTYMEHTHI JPYTUX MPH aHAIN3E PE3YJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OLIUOKHU.

B mpomecce mOCTHXKEHHS JTUYHOCTHBIX PE3YIBTATOB OCBOCHHS TPOTPAMMBI TIO (DU3HKE
JUIi  ypPOBHA cpeaHero oOmero oOpa3oBaHWss y  OOYYalOIIMXCSA  COBEPIICHCTBYETCA
AMOTMOHAJLHBIN HHTEIIEKT, TIPEAIIOIaralonui ¢cpopMUPOBAHHOCTS

CaMOCO3HAHMS, BKITIOUAIOMIIETO CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAJIBHOE COCTOSTHHE,
BUJICTh HAIPaBJICHUS PAa3BUTHA COOCTBEHHOW ASMOIMOHAIBHOW cdepbl, ObITh YBEPEHHBIM B
cebe;

CaMOpPEryIMpOBaHus, BKJTFOUAIOIIIETO CaMOKOHTPOJIb, YMEHHUE MPUHAMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHUE, CIMOCOOHOCTh AMANTHUPOBATHCA K 3MOLIMOHAIBHBIM
WU3MEHEHUSM U MPOSIBJIATHh TMOKOCTbh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIFOYAIOIICH CTPEMJIEHUE K JIOCTUKEHUIO LU U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE IEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;
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AMIATHH, BKIIOYAKOMIEH CHOCOOHOCTh MOHMUMATh AMOIMOHAJIBLHOE COCTOSIHUE HAPYTHX,
VUUTBHIBATh €r0 TMPU  OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U
COMNEPEIKUBAHUIO,

COIMAIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C APYTUMU
JFOBMU, 3a00TUTHCS, POSIBIISATH HHTEPEC U pa3perniaTh KOH(QIHKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K koHity o0yuenus B 10 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE JOJIKHbI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYJAFOIITUXCS YMEHUN:

JEMOHCTPUPOBATh HA MPUMEPAxX Pojb U MeCTO GU3MKH B (POPMUPOBAHUHN COBPEMEHHOM
HAYYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH WM TEXHOJIOTUH, B MPAKTHYECKOU
JICSITCIbHOCTH JIFOJICH,

YUHUTHIBATh TPAHUIl TMPUMECHECHHUS H3YUYCHHBIX (DU3MUECCKUX MOJEIICH: MarepraibHas
TOYKA, MHEPLHMAJIbHAS CUCTEMA OTCYETA, a0COIOTHO TBEPAOE TEIO, UACAIbHBIA ra3, MOJCIU
CTPOCHHMS Ta30B, KUJKOCTEH W TBEPABIX TEJ, TOUCUHBIN 3JIEKTPUUECKUN 3apAa NPHU PELICHUU
(bm3uYeCKHX 3a1a4,

pacno3HaBaTh (PU3HUUECKUE SABICHUS (MPOTECCHI) U OOBACHATh WX HA OCHOBE 3aKOHOB
MEXAHUKHU, MOJIEKYISIPHO-KUHETUUECKOW TEOPUU CTPOCHMS BEIIECTBA U SJICKTPOJAMHAMUKH:
PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE MBUXKEHUE, CBOOOJAHOE NAJCHUE TE,
JBYMOKCHUE TI0 OKPY)XHOCTH, WHEPIUA, B3auMojeicTBue ten, muddysms, OpOyHOBCKOE
JBUKCHHUE, CTPOCHHUE MKUJKOCTEH M TBEPHABIX TEJ, U3MEHEHHE OObEMA TEN MPU HArpeBaHUU
(OXJTOKIEHUHM),  TEIUIOBOE  PABHOBECHME,  WCMAPEHWE,  KOHJEHCANWsA,  IJIaBJICHHUE,
KPUCTALIM3AlUA, KUIIEHHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE MJAaBJICHUA Tra3a IMpU €ro
HarpeBaHUM B 3aKPBHITOM COCYJIE, CBA3b MEXIY MapaMeTpaMHu COCTOSHUS ra3a B U30MPOIECCaX,
ANIEKTpU3AlUA TeJl, B3aUMOACHCTBUE 3apsA/I0B;

OTHCHIBATh MEXAHWYECKOE ABMIKEHHUE, MCTONB3YAd (PU3MUECKHUE BEIIMUWHBI. KOOPJAMHATA,
MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIa, UMITYJIbC Tejla, KHHETUYECKAs
SHEPrusi, MOTCHIMAJbHAA HSHEPTHs, MEXaHWUecKas padoTa, MEXaHWUYECKas MOIIHOCTh, TP
ONMMCAHWK TPABUJILHO TPAKTOBATh (PU3WUCCKANA CMBICT HWCIONB3YEMBIX BEIWYHH, WX
0003HAUEHUS U €UHUITBI, HAXOAUTH (POPMYJTBI, CBSA3BIBAIOIINE JAHHYIO (PU3WUECKYIO BETMUHUHY
C JPYTrUMU BEJIMUUHAMM,

OMUCHIBATh H3YUCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJCHUS, HCIOJb3Ys
(v3udeckne BEWYWHBI. JABJCHWUE Tra3a, TeMIeparypa, CPEeAHss KUHETHUeCKas DSHEPrus
XA0THUUECKOTO JABUXKEHUS MOJIEKYJ, CPEAHEKBAAPATUUHAS CKOPOCTh MOJIEKYJ, KOJHUYECTBO
TETJIOTHI, BHYTPEHHSAA dHEpPrus, padoTa raza, Kod(PPHUIUEHT MONE3HOTO JACHCTBUS TETUIOBOTO
JBUTATEIIA, TPH ONHWCAHWW TIPABHUJIBHO TPAKTOBAaTh (DUBMUECCKUH CMBICT WCIOJB3yEeMbIX
BCJIMUMH, WX OOO3HAUCHUS W CIWHMIIB, HAXOAWUTHh (DOPMYJIBI, CBS3BIBAIOIINAE JTAaHHYIO
(bu3MUeCcKyI0 BEIMUUHY C APYTUMH BETMUNHAM,

OMUCHIBATh M3YUYEHHBIE SJICKTPUUECKUE CBOMCTBA BEILECTBA U AJICKTPUUYECKUE SABJICHUS
(TIPOTIECCHI), UCTIONIB3YS (PU3MUCCKUE BEIUUHMHBI. SJICKTPUUCCKUN 3apsA/l, MEKTPHUECKOE TOJIE,
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HANPsOKEHHOCTh  TIOJISA, MOTEHUMA, PA3HOCTh MOTCHIMAIOB, MNPH ONWUCAHWW MPABWIBHO
TPaKTOBaTh (DU3MUECKHA CMBICT HMCIOJB3YEMbIX BEIWYMH, WX OOO3HAUEHWUA W CIWHHIIHI;
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOMINE NTaHHYIO (PHU3UICCKYIO BETUIMHY C IPYTHMH BEITMUAHAMH,

aHANM3UPOBATh (PU3MUECKHUE TPOIECCH W SIBJICHUSA, MCTOIB3YsA (PU3MUECKUE 3aKOHBI U
NPpUHIANGL: 3aKOH BcemupHoro TsaroteHus, I, I u III 3akonsl HeroTOHA, 3aKOH CcOXpaHEHHS
MEXAaHUYECKON SHEPIUU, 3aKOH COXPAHEHHS UMITYJIbCA, MPUHLAIN CYNEPNO3UIUNA CUJI, TPUHLIUIT
PAaBHONPABHS HWHEPUHAIBHBIX CHCTEM OTCYETA, MOJIEKYISAPHO-KAHETUUECKYID TEOPHIO
CTPOECHHUSA BELIESCTBA, TAa30BBIC 3aKOHBI, CBA3b CPEIHEN KUHETUYECKON SHEPIUU TEIIOBOTO
JBUKCHHUST MOJIEKYJ C aOCOJIIOTHOW TeMIepaTypoH, MEpBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXPAHEHHUS OJICKTPUYECKOTO 3apsaa, 3akoH KynoHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(hOpMyTHpPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKEHWE W YCIOBHS (TpaHHWIBI, 00JIacTH)
MMPUMEHUMOCTH,

OOBSICHATH OCHOBHBIC MMPUHIIMIBI JSHCTBUSA MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMUCTB;
pasinuaTh yCI0BUA UX O€30MACHOTO UCMOJIb30BAHUS B MOBCEAHEBHOMN KU3HH;

BBHITIOJTHATH HKCIICPUMEHTHI 10 WCCIICTOBAHUIO (PU3UUYECKUX SIBJICHUN W TPOIECCOB C
WCIIOJIb30BAHUEM  TIPSAMBIX W KOCBEHHBIX HM3MEPEHWH, Tipu 3TOM  (PopMyIupoBaTh
npobnemMy/3agaqy W TUMOTE3y Y4eOHOro OSKCIEpPHMEHTa, CcOoOMpaTh yCTaHOBKY W3
MIPETOKEHAOTO 000PYNOBAaHUA, POBOIUTH OTBIT U (DOPMYTUPOBATH BHIBOIBI,

OCYIICCTBJISITh TPSAMBIE W KOCBCHHBIE W3MEPEHUsA (DM3MUCCKUX BEIWYHMH, TPH STOM
BbHIOMPAaTh ONTUMAJIBHBIM CIMOCOO WM3MEPEHUA U KCMOJIb30BAaTh M3BECTHBIE METOJbl OLEHKH
MOTPELIHOCTEN U3MEPEHUH,

HCCJIEOBATh 3aBUCHMOCTH MEXAY (PU3NUECKUMH BEIMYMHAMH C HWCIOJIH30BAHUEM
NPSAMBIX WM3MEPEHWH, TPH 5TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH PE3YJIHTATHI
MOJIYYCHHOW 3aBUCUMOCTH (PU3UUECKUX BEJIMUWH B BUAE TAOIUI ¥ TPaUKOB, JACJIATh BHIBOIBI
O PE3YyJbTaTaM MCCIEAOBAHHUS,

co0moAaTh MNpaBuia 0O€30MacHOro Tpyda MPU NPOBEACHUM HUCCIACIOBAHWM B paMKax
y4eOHOr0 SKCINEPUMEHTA, YUYEOHO-UCCIEAOBATEIBCKOM U TMPOEKTHOW JACATENBHOCTH C
UCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JJA00paTOPHOTO 000PYAOBAHUA,

pemarh pacuéTHhIC 3a7aud € SABHO 3aJaHHONW (PU3WUECKON MOMETBIO, HWCIONb3YS
(hmzrUecKre 3aKOHBI U TPUHITUITBI, HA OCHOBE aHAJIN3a YCJIOBUA 3aJjaud BHIOUPATh PU3NIECCKYTO
MOJEIb, BHIACTATh (DU3MUECKUE BEIMUWHBI W (POPMYJIBI, HEOOXOAWMBIE IS €€ PeIICHUS,
MTPOBOJUTH PACUETHI M OIEHUBATH PEANTbHOCTD IMOTYUYEHHOTO 3HAUEHUS (PU3NIECKON BETMUNHEI;

pelIaTh Ka4YE€CTBEHHBIE 3a/1a4d. BBICTPAWBATHh JIOTMYECKHM HEMPOTHUBOPECUHUBYIO LEMOYKY
pacCy>KaeHUH C OMOPOH HA N3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PM3UUECKHE SBIICHHUS,

UCIIOJIB30BAaTh TIPU PENICHWM YYEeOHBIX 33/7ad  COBPEMEHHbBIE HWH(OPMAIIMOHHBIE
TEXHOJIOTUU JJI1 TIOMCKA, CTPYKTYPUPOBAHUA, UHTEPOPETALMN W MPEACTABJICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOW WH(OpPMAIuK, TOJYYCHHOW W3 Pa3TUYHBIX HCTOUYHHUKOB, KPUTHUCCKH
aHATM3UPOBATH MOTYyUaEMyIO HH(POPMAITHIO;

MPUBOJATH TIPUMEPHI BKJIAJAa POCCHUUCKUAX ¥ 3apyOEKHBIX YUEHBIX-(DM3UKOB B PA3BUTHE
HayKH, O0OBACHEHUE MPOLIECCOB OKPYIKAKOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;
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UCIIOJIB30BATh TEOPETHUECCKUE 3HAHWS TO (PU3WKe B TOBCEIHCBHOW KWU3HH JUIS
obecrnieueHusi OE30MaCHOCTU MPH OOpalIeHUK ¢ NPUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMH,
JUISl COXPAHEHUS 370POBbA U COOIIOJICHUS] HOPM SKOJIOTHUYECKOTO MOBEICHUS B OKPY KaroIlIeH
cpene;

paboTaTh B IPYINE C BHIMOJHEHUEM PA3JIMUHbBIX COLMATIBHBIX POJICH, IJIAHUPOBATH paboOTy
IPYIIbI, PAUOHAIBHO PpPACHpencyarh OOA3aHHOCTH W IUJIAHUPOBATh JCATENIBHOCTh B
HECTAH/JAPTHBIX CUTyalUAX, aJC€KBAaTHO OIEHWBATh BKJIAJ KAXJOTO U3 YUACTHUKOB TPYIIbl B
pELIEHNE paccMaTprUBaeMoit TPoOIEMBI.

K koHity o6yuenus B 11 kjacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE JOJIKHbI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYJAFOIITUXCS YMEHUN:

JEMOHCTPUPOBATh HA MPUMEPAxX Pojb U MeCTO GU3MKH B (POPMUPOBAHUHN COBPEMEHHOM
HAYYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH WM TEXHOJIOTUH, B MPAKTUYECKOU
NEATENBHOCTH JTFOJICH, TIEIIOCTHOCTD U €IMHCTBO (PU3MUECKOM KApTUHBI MHUPA,

VUHUTHIBATh TPAHUIBI TPUMEHEHUS W3YUEHHBIX (DU3MUECKUX MOJEICH: TOUYCUHBIH
AJIEKTPUYECKUI 3apsl, Jiyd CBETa, TOUYEUYHBbIM HCTOYHUK CBETA, SAEpPHAs MOJACIb aroma,
HYKJIOHHAs MOJIETh aTOMHOTO s/Ipa TPH PEIIeHIH (PU3NISCKAX 3a]1a4,

pacno3HaBaTh (PU3HUUECKUE SABICHUS (MPOTECCHI) U OOBACHATh WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHA W KBAaHTOBOW (DHU3HMKH: AIICKTPAUECKAS MPOBOJIUMOCTD, TEIUIOBOE, CBETOBOE,
XUMUUYECKOE, MArHUTHOE JEUCTBUS TOKA, B3aMMOJICHCTBHUE MArHUTOB, 3JEKTPOMArHUTHAA
WHIYKIWSA, JEHCTBME MArHUTHOTO TOJiI HAa MNPOBOJHMK C TOKOM MW JBHXKYILIUHCS 3apsi,
AJIEKTPOMArHUTHbIE KOJE0AHWA W BOJIHBI, MPAMOJIMHEHHOE PACIpPOCTPAHEHUE CBETA,
OTpakeHHe, TpeoMIieHue, WHTepQepeHrsa, MUQPaKIUsI W MOJIpHU3aIisi CBETa, JUCTICPCHS
ceeta, ¢otornekrpuueckuii dpdext (pororddexr), cBeTOBOE MaBICHUE, BO3HUKHOBEHHE
JIMHEWUYATOro CMEeKTpa aToMa BOAOPOAA, ECTECTBEHHAS U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OTMCHIBATh M3YUCHHBIC CBOWCTBA BEIECTBA (DJCKTPUUCCKHAE, MATHWUTHBIC, ONTHYECKHUE,
ANEKTPUUECKYIO MPOBOJAUMOCTD PA3TUUYHBIX CPE/) W JICKTPOMArHUTHBIC SBICHUS (TPOTIECCHI),
UCTIONIB3YST (DU3MUECKHE BETUYWHBI: DJICKTPUUCCKHMA 3apsj, Chla TOKa, JIICKTPHUYECKOE
HaMpsKEHUE, BJIEKTPUUYECKOE COMPOTUBJIEHUE, PA3HOCTh MOTCHIMAJIOB, AJICKTPOABUKYIASL
cujga, paboTta TOKAa, HMHAYKIMS MAarHUTHOrO TOJd, cuiaa Awmnepa, cuia Jlopenia,
WHYKTUBHOCTh KaTYIIKW, SHEPTUs 3JEKTPUUECKOTO U MAarHUTHOTO MOJIEH, MEePUOJ U 4acToTa
KoJie0aHWi B KOJeOaTENIbHOM KOHTYpPE, 3apA/] M CHWJa TOKa B MPOIECCE TapMOHUUYECKUX
AJICKTPOMArHUTHBIX KoJieOaHu#, (POKYCHOE PpACCTOSHWE W ONTHUYECKAas CWIa JIMH3BI, TMPH
ONMMCAHWK TPABUJILHO TPAKTOBATh (PU3WUCCKANA CMBICT HWCIONB3YEMBIX BEIWYHH, WX
0003HAUEHUS W CIAWHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIONIME AAHHYIO (DU3UUECKYIO
BEJIMYMHY C IPYTMMH BCIHUYMHAMH,

OTMCHIBATh HW3YUYCHHBIC KBAHTOBBIC SBJCHUS W TMPOIECCHI, HCIOIB3YS (DU3HUECKHE
BEJIMYUHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTA CBETA, BHEPrus U
UMITYyJIbC (DOTOHA, TEPWOA TIONypacrlana, SHEPTrHsS CBSI3W aTOMHBIX SA/€p, NMPH ONMHUCAHWUH
MPABWIBHO TPAKTOBATh (PU3UUECCKUN CMBICIT HWCIIOJNIB3YEMBIX BEIWYMH, WX OOO3HAYCHHUS H
SIAVHUIIBI, YKA3bIBaTh (hOPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIMUHMHY C JIPYTUMH
BEJTMUMHAMH, BBIYUCIIATH 3HAUCHUE (PU3MUECKOW BETMUNHBI,
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aHANM3UPOBATh (PU3MUECKHUE TPOIECCH M SBJICHUS, WCTOB3YsA (DPU3MUECKUE 3aKOHBI U
OpuHIMNBE:  3ak0H OMa, 3aKOHBI TOCJIEAOBATECRHOTO W MAPALICIBHOTO COCAMHCHUS
MPOBOAHUKOB, 3akoH JDkoyms—JIeHma, 3akoH 9SJCKTPOMArHWTHOW WHIYKIIMH, 3aKOH
MPSAMOJIMHEWHOTO PACTPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHMe OiHmTedHa I (doTodddekra, 3aKOH COXPAHCHUS SHEPrUH, 3aKOH
COXPAHCHUS HWMITYJIbCA, 3aKOH COXPAHEHWSA OSJICKTPUUYECKOTO 3apsja, 3aKOH COXPaHCHUS
MacCOBOTO YHCia, TMOCTyNarel bopa, 3ak0OH pagMoakTUBHOTO pacmaaa, TPH ATOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MATEeMaTHYECKOE BBIPAXKEHUE W YCJIOBHUS (TPAHUIIHI,
00J1aCTH) MPUMEHUMOCTH,

OTIPENICNATh HAMPABJIICHUE BEKTOPA WHAYKIIMM MArHUTHOTO TIOJIA MPOBOJAHHWKA C TOKOM,
cuibl Amnepa u cuiibl JlopeHiia;

CTPOUTH U ONHMCHIBATh H300PAKEHHE, CO3/1aBAEMOE TJTIOCKAM 3€PKAJIOM, TOHKOW JTMH30M;

BBHITIOJTHATD HKCIIEPUMEHTHI 10 WCCIEAOBAHUIO (DU3MUYECKUX SBJICHWM W TIPOIECCOB C
UCIIOJIb30BAHUEM  TIPSAMBIX H  KOCBEHHBIX WM3MEPEHHWH: TIpH 3TOM  (pOpMYyJIHPOBATH
npobnemMy/3agaqy W TUMOTE3y Y4eOHOro OSKCIEpPHMEHTa, CcOoOMpaTh yCTaHOBKY W3
MIPETOKEHHOTO 000PYI0BAHUSA, TPOBOIUTH OTBIT U (hOPMYITUPOBATH BHIBO/IHI,

OCYIICCTBJISITh TPSAMBIE W KOCBCHHBIE W3MEPEHUsA (DM3MUCCKUX BEIWYHMH, TPH STOM
BHIOWPATh ONTHMAJIBHBIN CIMOCO0 M3MEPEHWS W MCIOJb30BaTh W3BECTHBHIC METOJBI OIICHKH
MOTPELIHOCTEN U3MEPEHUH,

HCCIIEAOBATh 3aBUCUMOCTH  (PM3WUECKWX BEJIMYAH C  HWCIOJIb30BAHUEM  TMPSAMBIX
W3MEPCHUN: TP STOM KOHCTPYHMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YJIHTATHI MOJYyUCHHOMN
3aBUCUMOCTH (DU3WUCCKUX BEIWMYMH B BHAC TaOMUI W rpadWKoOB, AENaTh BHIBOABI TI0
pe3yJIbTaTaM MCCIICIOBAHUS,

coOmonaTh TpaBwiia 0e30macHOTO TpyAa TPU TMPOBEACHWHM HWCCICAOBAHWN B paMKax
yudeOHOTO OSKCTIEPUMEHTa, YUeOHO-HCCIEAOBATCILCKOW W TPOSKTHON JCATENBHOCTH €
UCIOIb30BAaHUEM U3MEPUTEBHBIX YCTPONCTB U JIA0OPAaTOPHOTO 000PYAOBAHUA,

pemarh pacuéTHhIC 3a7aud € SABHO 3aJaHHONW (PU3WUECKON MOMETBIO, HWCIONb3YS
(hm3rUecKre 3aKOHBI U TPUHITUIIBI, HA OCHOBE aHAJIM3a YCIIOBUSA 3a7a9d BHIOUPATh (PU3HUECKYIO
MOJEIb, BBIACIATh (DM3UUECKUE BENMUWUHBI W (POPMYJIBI, HEOOXOAWMBIC I €€ PEIICHHS,
MTPOBOJUTH PACUETHI M OIEHUBATH PEANTbHOCTD IMOTYUYEHHOTO 3HAUEHUS (PU3NIECKON BETMUNHEI;

pemarh KaueCTBEHHBIC 3aJa4M. BHICTPAMBATH JIOTHYECKHA HEMPOTHBOPECUMBYIO IEMIOUYKY
pacCy>KIeHUH C OMOPON HA U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH Y (PU3HUECKUE SIBJICHHUS,

UCIIOJIB30BAaTh TIPU PENICHWM YYEeOHBIX 33/7ad  COBPEMEHHbBIE HWH(OPMAIIMOHHBIE
TEXHOJIOTUH I TIOWCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIMA U TPEJCTABICHUS yueOHOU W
HAyYHO-TIOMYJISIPHOW WH(OpPMAIuK, TOJYYCHHOH W3 Pa3TUYHBIX HCTOUYHWKOB, KPUTHUCCKH
aHATM3UPOBATH MOTYUAEMYIO HH(OPMAITHIO;

OOBSACHATh TPUHITUATIBI JACHCTBUS MAaIMH, TPHOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3auvaTh YCIOBHS MX 0€30MaCHOTO UCTIOIb30BAHUS B TTIOBCEAHEBHOM JKHU3HM,

MPUBOJATH TIPUMEPHI BKJIAJAa POCCHUUCKUAX ¥ 3apyOEKHBIX YUEHBIX-(DM3UKOB B PA3BUTHE
HayKH, B 0OBICHEHHE MPOTIECCOB OKPYKAIOIMIETO MAPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;
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WCIIOJIB30BATh TEOPETHUCCKUE 3HAHWSA TO (PU3WKe B TOBCEIHCBHOW KWU3HH JUIS
obecrnieueHusi OE30MaCHOCTU MPH OOpalIeHUK ¢ NPUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMH,
JUTSI COXPAHEHUS 3I0POBbS M COOMIOICHUS HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPY KAIOMIEH
cpene;

paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3TMIHBIX COMMATBHBIX POJICH, TIJIAHUPOBATh paboTy
TPYNIBI, PAIMOHAJIFHO PpaclpenciiaTh OO0S3aHHOCTH W IUIAHWPOBATh  JICSITCIBHOCTh B
HECTAaHJAPTHHIX CHUTYallUSIX, aJICKBAaTHO OICHWBATH BKJIAA KaXKJOTO W3 YYACTHUKOB TPYIIIHI B
pelleHre paccMaTprUBaeMoil MpoOIeMBbl.
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TEMATHYECKOE INIAHUPOBAHUE 10 KJIACC

KosauuectBo uacos DJeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(posbIe
Ne n/n P KonTtpoabubie | IIpakTuueckue (mupp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. PU3UKA U METOAbI HAYUYHOTI'O ITIO3HAHUA
1.1 ®du3uKa 1 METOABI HAYYHOTO MO3HAHUS 2 bubmiorexa [IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmiorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Tunamuka 7 Bbubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpPaHEHUS] B MEXaHUKE 6 1 1 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJNHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKON 9 | Bbubnmuoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
32 O 10 1
CHOBBL TepMOAHHaMHIH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHUS BEIECTBA. 5 bubmmorexa LIOK
' ®a30BbIE TEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3znen 4. DJIEKTPOAUHAMUKA
4.1 DJEeKTPOCTaTHUKA 10 1 bubmiorexa [IOK
https://m.edsoo.ru/7f41bf72
42 ITocrosiHHbI 35ekTpUUecKkuil TOK. TOKU B 12 1 bubmmnorexa LIOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pa3JIMYHBIX CpEaax

https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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https://m.edsoo.ru/7f41bf72

TEMATHYECKOE INTAHUPOBAHUE 11 KJIACC

KosauuectBo uacos DJeKTPOHHbIE
HaumeHnoBaHue pa3nesioB 1 TeM uudpoBbIie
Ne n/m P Konrpoabubie | IpakTuueckue (mupp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Pazaen 1. QJIEKTPOJANHAMHUKA
11 MarnutHoe nosie. DJIeKTpOMarHuTHas 1 | 3 Bbubnmuoreka [IOK
' WHIYKLUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazaen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHuueckre U 3J1IeKTpOMarHuTHbIE 9 | bubmmorexa LIOK
' KosieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHU4eCKHUe U 3JIEKTPOMArHUTHBIC 5 | Bbubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢c
23 Orruka 10 3 bubmmorera [IOK
https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CrielIUaIbHON TEOPUH 4 | Bbubnmuoreka [IOK
' OTHOCHTEJILHOCTH httos://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJeMeHTbl KBAHTOBOM OTITUKHU 6 Bubmorexa IOK
httos://m.edsoo.ru/7f41¢97¢
Bbubnuoreka [IOK
42 C 4
TpoeHie atoma httos://m.edsoo.ru/7f41¢97¢
43 ATOMHOE PO 5 Bbubnmuoreka [IOK
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c¢97¢

Hroro no pazneny

15

Pazgen 5. QJIEMEHTBI ACTPOHOMHUU U ACTPODPU3IUKN

Bbubnuoreka [IOK
5.1 DNeMEeHThI aCTPOHOMHH U acTPOU3NKU 7
https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 7
Pa3zpen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0maroee MOBTOPEHHE 4 bubuorexa [IOK
https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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