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IHosicHuTeIbHAA 3aIHCKA

[Iporpamma 10 (¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEeIHEro oOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIO)KEHHH W TpeOOBaHUN K pe3ysibTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTelbHOM nporpaMmmsl, nipeactaBieHHsix B GI'OC COO, a
TaKkke ¢ y4€ToM (enepanbHO padouyell MporpamMmbl BOCIHTAHHMS M KOHLENIUU
npenofaBaHus ydeOHoro mpeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoii @eaepannn, peann3yrommX OCHOBHbIE 00pa30BaTeIbHBIE TPOIPAMMBI.

CopmepxaHnue mporpaMmbl 1O  (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuUHBI Mupa obyyatomuxcs 10—11 kmaccoB nmpu 00ydeHUU Ux
¢u3uke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO MOJIX0/a.
[Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusiM OPI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, NPEIMETHBIM W METallpeAMETHBIM pe3yibTaTaM OOYyYEeHHs, a TaKkKe
YUHUTHIBAET HEOOXOAUMOCTh peaJu3allMd  MEKIPEAMETHBIX CBA3€H (UMK C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMHM MpeaMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE
eI M3y4eHUs (U3UKA Ha YpPOBHE CpPEIHEro o0Iero o0pa3oBaHuUs, IJIAHUPYEMbIE
pe3yJbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, TPEIMETHBIE (Ha
0a30BOM YpPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

o IJIaHUPYEMBIE PE3YNIbTATHl OCBOEHUS Kypca (PU3KMKU Ha 0a30BOM YpOBHE, B
TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI M0 rojIaM 00YUYEHUS;

o conepxkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

dusuka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNAsl B KAUECTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIM BKJaJ B CUCTEMY 3HaHHM 00
okpyxatomeM wmupe. IlIkonbHBIM Kypc (U3MKM — CHUCTEMOOOpa3yIoImuil s
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SIBICHUM, H3y4yaeMbIX XUMHUEH, OHojoruen, (HuUndecKon
reorpadueit u actpoHomueil. Mcnonp30BaHue M aKTUBHOE MpUMEHEHUE (U3UUYECKUX
3HaHUU ONpelessieT XapakTep W pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTHM B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJY4YEHHS HOBBIX MaTe€pUaloB C
3aJlaHHBIMH CBOMCTBaAMU U Jpyrux. M3yueHue (u3MKU BHOCUT OCHOBHOHW BKJIAaa B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00ydarmuxcs, B popMUpoBaHUE
YMEHUU NPUMEHSITh HAY4YHBIA METOJ TO3HAHUS TPHU BBHINOJHEHUH HMHU YYEOHBIX
HUCCIIeI0OBaHUM.

B ocHOBY Kypca QU3MKH ISl YPOBHSA CpeIHEro oOUIero o0pa3oBaHUs MOJI0XKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 NOCTPOEHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM € HEMl KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual W3 BCEX pa3lieloB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

2



Hoesn cenepanuzayuu. B cooTBeTCTBMM ¢ HeW Marepual Kypca (U3HKHU
00beIMHEH BOKPYT ¢pu3nueckux Teopuil. Benymum B kypce siBisieTcs popmupoBaHue
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPUU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusamus mpearnoiaraeT HMCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIMaIa GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (QUBUKH
C pa3BUTHEM OOIIEeCTBAa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MPOOJIEMAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3uku npeamnonaracT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHMUYECKUX MPUIOKEHUN U3YYEHHBIX TEOPUU
Y 3aKOHOB.

Hoes  skonocusayuu  peanusyercs TOCPEJICTBOM  BBEICHUS  DJIEMEHTOB
coJlepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C pa3BUTHEM TEXHUKM W TEXHOJOTUMH, a Takke OOCYXIeHUs Mpoliem
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS M 3KOJIOTUYECKON O€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (M3MKM Ha YpPOBHE CpPEIHEro OOUIero
oOpa3oBaHMsl SIBISIIOTCS  (u3nyeckue Teopuu ((hopMHUpOBaHHME MPEACTABICHUN O
CTPYKType NOCTPOEHHUs (PU3MUECKON TEeOpuH, poiu (yHIAaMEHTalIbHBIX 3aKOHOB U
IIPUHLUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAHULAX MPUMEHUMOCTH
TEOPHI, VISl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUN U IIPOLIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOAXO0/ B Kypce (DU3UKU peaTu3yeTcs MPExKIe BCEro
3a CYET OpraHU3alMUH SKCIEPUMEHTAIBHON AeATENBHOCTH 00yyatomuxcs. [ 6a3oBoro
YpOBHS  Kypca (U3MKA — OITO  HCMOJb30BAHUE CHCTEMBI  (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B MPOTPaMMe IO
¢bu3uKe 00BETMHEHBI B OOITUI CITMCOK YYCHUUYECKUX MPAKTUUYECKUX paboT. Brinenenue
B yYKa3aHHOM IlepedHe J1a0OpaTOPHBIX paboT, MPOBOAUMBIX Jii KOHTPOJSI U OLICHKH,
OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTEIbHOIrO IMpolecca UCX0As U3 0cOOEHHOCTEN
MJIAaHUPOBAHMS U OCHAIIeHUs kKabuHeta ¢pusuku. [Ipu sTomM obecrieunBaeTcs OBlAJEHUE
OOy4aroUMMUCA YMEHHMSIMU TPOBOJMTH KOCBEHHbIE WM3MEPEHUs, HCCIEIOBaHUS
3aBUCUMOCTENl  (DU3MYECKMX BEIMYMH U T[OCTAaHOBKY OIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHUMaHHE YIENSETCS PELIEHUI0 PACUETHBIX M KadyeCTBEHHBIX 3aad.
IIpy sToM 111 pacu€THBIX 3a1ad MPUOPUTETOM SIBISIOTCA 33Ja4d C SIBHO 3aJaHHOU
¢uznyeckoil  MOJAENbIO, TO3BOJSIOUIME MPUMEHATh  W3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaK U MHTErpupysl 3HAHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3aJja4y MPUOPUTETOM SBIISIIOTCS 3aJaHUs HA OOBsICHEHUE
MpoTeKaHusi GU3MYECKUX SIBIICHUN U MPOIIECCOB B OKPYKAIOIIEH *KU3HU, TpeOyroume
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyalluH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu GPI'OC COO k MaTepHalbHO-TEXHUUYECKOMY
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o0OecniedyeHn0 y4eOHOro mporecca 0a30BbI ypoBEHb Kypca (M3HKH Ha YPOBHE
cpemHero o0Iero o0pa3oBaHMsl TOJDKEH U3YydaThCs B YCIOBHSX MPEIMETHOTO KaOMHETa
GU3MKM WM B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4YHOro nukiaa. B kabuHere Pu3MKK OHKHO OBITH HEOOXOIUMOE JIabOpaTOpHOE
o0opyoBaHuE JJIsl BHITIOJIHCHUS YKA3aHHBIX B MPOrpaMme MO (U3UKE YICHUICCKUX
MPaKTUYECKUX PabOT M IEMOHCTPAITMOHHOE 000PYI0BaHNE.

JlemoHCTpanmoHHoe 060pyI0BaHre GOpMUPYETCSI B COOTBETCTBUU C TIPHHITUIIOM
MUHHAMAJIBHON JIOCTaTOYHOCTH M OOECMeYMBaeT IIOCTAHOBKY IIEPEYMCIICHHBIX B
nporpaMmMe 1o (U3UKE KIOUEBBIX JIEMOHCTpAIlU IS HWCCICIOBAHUS H3ydaeMbIX
SIBIICHUH U MPOIIECCOB, YMIUPUUECKUX U (DyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe o00opyJoBaHUE JJISI YYCHUYECKMX MPAKTUYECKUX padboT
dbopMHpYyeTCS B BUJIE TEMATHICCKAX KOMIUICKTOB U O0ECIIEYMBACTCS B pacu&Te OTHOTO
KOMIIEKTa Ha JBYX OOydYaommMXcsa. 1eMaTHUecKhue KOMIUIEKTH Ja0opaTOpHOTO
0o00OpyIOBaHUS JOJKHBI OBITh TIOCTPOCHBI Ha KOMIUIGKCHOM  HCIOJb30BAHHUH
aHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIEe ITU(POBHIX JTAOOpATOPHIA.

OCHOBHBIMHU TIEJIIMHU U3yUeHUs] PUUKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

o dbopMHupoBaHWEe HWHTEpPECa W CTPEMJICHHS OOYyYalomUXCsSd K HAYYHOMY
W3YUYCHUIO MTPUPOIBI, PA3BUTHE X WHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

o pPa3BUTHE MPEICTABICHUN O HAYYHOM METOJC MO3HAHUSA M (POPMUPOBAHUE
MCCJIEI0OBATEIbCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBICHUSIM;

o dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS Kak pe3yibTaTa H3yYCHUS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o dbopMupoBaHWEe yMEHUW OOBSICHATH SBICHUA C HCIOJIH30BAHUEM
(bU3MYeCKUX 3HAHUN U HAYYHBIX JJOKA3aTEIbCTB;

o dbopMupoBaHre TPEACTaBICHUN O POJIM (U3UKU JJI PA3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

Joctmxenne 3TUX 1eiedl oOecredunBaeTcs peHieHHeM CIEAYIOIUX 3a1ad B
rpol1iecce n3ydeHus Kypca GU3uKu Ha YpOBHE CPEIHETO 00I1ero o0pa3oBaHus:

o npuoOpeTeHue CUCTEMBI 3HaAHUU 00 o01mux bu3HIeCcKrX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsIX, BKIIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY,
AIIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HMKY M DJICMEHTHI aCTPOPHU3HUKHY;

o dbopMHupOBaHWEe YMEHUH TPUMEHATH TEOPETHYCCKUE 3HAHUSA  JUIA
00BbsicCHeHHs (UBHUECKUX SBICHUM B IPUPOJIE U JJIS MPUHATHS MPAKTUUYCCKUX PEIICHUN
B ITIOBCETHEBHOM KM3HH;



o OCBOEHHE CMOCOOOB pEIICHUS PA3NUYHBIX 3a7ad C $BHO 3aJaHHOU
¢du3nUeckol Mozenbplo, 3a7ad, MOAPa3yMEBAIOLIUX CaMOCTOATENbHOE CO3JaHue
(bu3nUecKoi MoJIeH, aleKBaTHOM YCIOBHSAM 3aJ1au;

o MOHUMaHue (U3MYECKUX OCHOB W TPHUHIIUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPELY;

o OBJIQZICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W TPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHaIW3a M UHTEpPIpeTaluu UH(pOpMaIuu, ONpeAeICHHUs
JOCTOBEPHOCTH MOJYYEHHOT'O PE3yJIbTaTa;

o CO3JaHUE YCJIOBHMM i1 Pa3BUTHsS YMEHUUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wusydenme ¢usuku (06a30BbIH ypOBEHb) Ha YpOBHE CpPEAHEro OOIIEro
oOpazoBanust otBoguTcsi 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
Kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipensaraempiii B mnporpaMmme 10 (U3MKE TEpeYeHb JIabDOPATOPHBIX U
MPAaKTUYECKUX paldOT SBIAETCS PEKOMEHIOBAaHHBIM, YYUTEIb JIETAET BBIOOP
MpPOBENCHHS JAa0OpaTOPHBIX pabOT W ONBITOB € YYETOM HHIUMBUIYAIbHBIX
0COOEHHOCTEN 00yYarOIIUXCH.

Conep:xanue y4e0OHOI0 npeaMera
10 xnacc

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 NIO3HAHUA

®usnka — Hayka o npupoje. HayuHnele METOIbI TO3HAHUS OKPYKAIOIIET0 MUPA.
Ponb skcriepuMeHTa W TEOpPUM B TMPOLIECCE MO3HAHUS MPUPOJIbl. DKCIEPUMEHT B
¢dusuke.

MopnenupoBanue (U3MUYECKUX SABJIEHHM U TmpoieccoB. HayudHble THUNOTE3BI.
duznueckre 3aKOHbI M TEOpPUH. ['paHHIBl MPUMEHUMOCTH (U3HUECKHX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponb 1 Mecto pusuku B HOpMUPOBAHUH COBPEMEHHON HayYHOW KapTUHBI MUPA,
B [IPAKTUYECKOMN AESATEIBHOCTHU JOJEH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexananueckoe ABmKeHHE. (OTHOCHTEIBLHOCTh MEXAaHUUYECKOTO JIBMOKCHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeIHSSI CKOPOCTh, MTHOBEHHAss CKOPOCThb) H
YCKOpEHHE MaTepuajbHOW TOYKH, HX TMPOEKIMHM Ha OCH CHCTEMbl KOOPJIMUHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.
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PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJUMHEHOE JBIKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHUS MaTepUalIbHON
TOYKH OT BPEMEHHU.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUs.

KpuBosmHeHOE ABMKEHUE. [[BH:KEHNE MAaTEpUAIBHOW TOYKH 10 OKPYKHOCTH C
MMOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JUHEMHAs CKOPOCTh. [leprnon
1 yacTtota oOpanieHus. LIeHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuyeckue ycTporucTBa U NPAKTHYECKOE IIPUMEHEHHE: CIUAOMETP, IBUKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEPEIavu.

Jlemoncmpayuu

Mopenb CHCTEMBI OTCYETA, WIUIFOCTpPAlMs KHHEMATUYECKUX XapaKTEPHUCTHUK
JIBUYKEHUS.

[IpeoOpa3zoBaHre IBUKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnrogenune nBukeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOpPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOJHOTO MaJeHHUS.

Hamnpasienue CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3ydeHne HEPABHOMEPHOTO JABWKEHHS C LEJNbI0 ONPEACIICHUS MIHOBEHHOU
CKOpOCTH.

HccnmenoBanre COOTHOLIEHHS MEXKIAYy IyTSAMH, TPOMJICHHBIMH TEJIOM 32
IIOCJIEA0BATEIbHBIE PABHBIC IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUJKEHUU C
HAa4yaJIbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanmn otHocurensHOCTH ['anunes. IlepBriii 3akoH HptoToHa. MHepunanbHble
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HerotoHna aiis
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BceMupHoro tiarorenus. Cuna tsoxectd. IlepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckoyibkeHus, kadeHus). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEeHUS U cuia Tperus nokosi. Kosddumment tpenus. Cuna
CONIPOTHUBJIEHUS MTPU ABUKECHHUM TEJA B )KUIKOCTH UJIH Ta3e.

[ToctynarensHoe 1 BpaliaTeabHOE ABMKEHNE aOCOIIOTHO TBEPIOTO TeNa.

MoOMeHT criIbl OTHOCUTENBHO OCH BpauleHus. [linedo cuibl. YcnoBus paBHOBECHS
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TBEPAOTO TEIIA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHWE: MOJAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TEN.

Bropoi 3axon HeroToHa.

N3mepenne cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U T1aJICHHH.

CpaBHEHHME CHJI TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBeCHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yuyenue nBuKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehOopMaIIiH.

HccnenoBanue yCcioBUNA paBHOBECHUS TBEPAOTO TeEJIa, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3aKkonbl COXpAHEHUA 8 MEXAHUKE

NmMnynbc MaTepuaabHON TOUKH (TEja), CUCTEMbI MaTepUaNIbHBIX TOUeK. IMIysibe
CWJIBl U WM3MEHCHHE HMITyJbCa Tejla. 3aKOH COXPAaHEHHs HMMyJbca. PeakTuBHOE
JIBUKEHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass »Heprus MarepuaibHOM TOYKkUM. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TotenmmanbHas 3Heprus. [loTeHIManbHas 3HEPrust ynpyro aedhopMUpPOBaHHON
npy>kuHbl. [loTeHunanbHas sHeprus Tenaa BOJIM3U NOBEPXHOCTH 3EMJIH.

[ToTeHuMaIbHBIE U HEMOTEHIMAIbHBIE CUJIbl. CBsA3b PaOdOThl HEMOTECHIMAIBHBIX
CHJI C UW3MCHEHHMEM MEXAHUYECKOM SHEPrUM CHCTEMBI TEJI. 3aKOH COXPaHEHHS
MEXaHUYECKOW SHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnuecknue yCTpOWCTBA M NPAKTUYECKOE MNPUMEHEHUE: BOJOMET, KOIED,
MPYXKUHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMIKCHHUE.

[lepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUYECKYIO U 0OPATHO.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul
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N3ydyenne aOCONIOTHO HEYNPYroro ynaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIbI ¢ U3BMEHEHHEM MEXAaHWYECKON PHEpruu Tela
Ha [IPUMEpE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pasznea 3. MosekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOpPUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysus. Xapakrep ABMKEHUS U
B3aMMOJEHCTBUS YAaCTHUI] BelIeCTBA. MOJENN CTPOEHHUS Ta30B, KUJIKOCTENM U TBEPIBIX
TeI U OOBSICHEHHE CBOMICTB BEIECTBA Ha OCHOBE 3THUX Mojenieil. Macca u pa3mepbl
monekyn. KonnuectBo BemectBa. [locrosHHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkanma temmeparyp
Llenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIPHO-KMHETUYECKOU
TEOPHH UACAITBHOIO ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpeIHe KUHETUYECKOU
SHEPIruM TEIUIOBOrO JBMKEeHUs vacTul rasza. lllkama temneparyp KenbBuna. ['a3oBbie
3aKOHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon [lanpToHa. M3ompoueccsl B
UJCaIbHOM Ta3€ ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBa, (hoTOorpaduu MONEKYII
OPraHUYECKUX COCIUHECHUMU.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita llTepHa.

OnbIThI, JOKA3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOCHCTBUS.

Monenb, HUTIoCTpUpyIOIIas IPUPOAY AABJICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOLIME YpPaBHEHHE COCTOSHUA  UACAIbHOrO  Tasa,
M30IIPOLIECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

OnpeneneHue Maccbl BO3/yXa B KIACCHOM KOMHATE€ Ha OCHOBE W3MEpPEHUM
00BbEMa KOMHATBHI, TaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEXAY MapamMeTpaMH COCTOSIHHSI Pa3pe’KeHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHSE DJHEprusi TEPMOJMHAMHYECKOU
cucteMbl U crnocoObl e€ u3meHeHus. KommuecTtBo TemoTel M pabota. BHyTpeHHss
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SHEPrUs OJTHOATOMHOI'O MAEANBHOIrO ra3a. Buibl Temsonepenadu: TEMIONPOBOIHOCTD,
KOHBEKIIMS, U3JIyYEHHUE. Y IeJIbHAs TEIUIOEMKOCTH BellecTBa. KonuecTBo TENMNOTHI pU
TeIionepeaaye.

[lonsitue 006 aauabatHoM tpouecce. IlepBblii  3aKOH  TEPMOJAMHAMUKHU.
[IpumeHeHne mMepBOTO 3aKOHA TEPMOAMHAMUKH K wu3omporeccaMm. ['padpudeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IC.

TennoBsle MamuHbl. [IpuHIUIIBL ASMCTBUS TEIUIOBBIX MalMH. [IpeoOpasoBanus
SHEPrUd B TEIUIOBBIX MamuHaX. KosdduiueHT mone3Horo AeMcTBUS TEIIOBON
mamuHbl. [ukn KapHo u ero xod(p@UUMEHT MONE3HOTO ACHCTBUSA. DKOJIOTMUECKHE
pOo0JIEMbI TEMI0IHEPTETUKH.

TexHuyeckue  yCTpONCTBA W NPaKTUUECKOE TPUMEHEHWE:  JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3meHeHre BHYTPEHHEH SHEPruu Tejla IPU COBEPILICHUHN Pa0OThI: BBUIET MPOOKHU
13 OyTBUIKK TIOJI ACHCTBHEM CKATOro BO3/lyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAIus).

W3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneIT 0 aAabaTHOMY PAaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CrOpaHMSs, PEAKTHUBHOIO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Aepecammusvie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooOpazoBanue u koHaeHcanus. McmapeHue u kumneHue. AOCONIOTHas
OTHOCHUTEINIbHAs BJIAXHOCTh BO3Ayxa. HacelmeHHbld mnap. YOenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Tteno. Kpucramimueckue u amopdHble Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. JKugkue kpuctamwibl. CoBpeMeHHble MaTepuaibl. [lnaBrmenue wu
KpucTayui3anus. Y aelbHas TerioTa miasienus. CyOoaumanusi.

VYpaBHEHHUE TEIIIOBOTO OajaHca.

TexHuyecknue YCTpONCTBA H MNPAKTHUYECKOE NPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM
YU CJIE HAHOMATEepUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.



HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTAILTMYECKOTO BEILIECTRA.

JleMOHCTpanusi KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHrne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tejl. DIEKTPUYECKUM 3apsai. [[Ba BHa 3lEKTpUUECKUX 3apsiOB.
[TpoBOAHUKM, NUAJICKTPUKA U MOJYHIPOBOJHUKU. 3aKOH COXPAHEHUS SJEKTPUYECKOTrO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHBI 3JIEKTPUYECKHI 3apsii.
Onektpudeckoe  mone.  Hanpsok€HHOCTh  snektpudeckoro  mons.  IIpuHnun
CYNEPIIO3ULIHH ICKTPUUECKUX MOJIeH. JINHUM HAPSKEHHOCTH SIEKTPUUECKOTO TOJIS.

PabGora cun anektpoctatudyeckoro mojig. [lorennuan. PazHOCTh MOTEHIIMANIOB.
[IpoBOIHMKM UM JAUDIEKTPUKH B IJIEKTPOCTATHYECKOM Tojne. JludnekTpuyeckas
MPOHULIAEMOCTb.

OnektpoéMkocTh. KoHzmeHcaTop. ONEKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: IIIEKTPOCKOIL,
ANEKTPOMETP,  BJEKTpOCTaTHUECKas  3alluTa, 3a3eMJICHHE  3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONIMPOBAJIbHBIN anmapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopencTBre HaAEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONIAAW IUIACTHH,
PaCCTOSTHUSI MEXKly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUT  TOK. YCIOBUSI CYIIECTBOBAHMSL  AJEKTPUYECKOTO  TOKAa.
Uctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEeKTPUYECKOE  CONPOTHUBJIEHUE. YJIEIbHOE CONPOTHBJIEHUE  BEIIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COCTMHEHNUE POBOJHUKOB.
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PabGora  snmektpuueckoro  Toka. 3akoH  Jxoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOrO TOKA.

DNEKTPOABMKYLIask CWJIA U BHYTPEHHEE COIIPOTHUBIICHHE MCTOYHHMKA TOKA. 3aKOH
Owma 17151 IoHOM (3aMKHYTOM) 25ieKTpruueckol 1enu. KopoTkoe 3aMbikaHue.

DOneKTpoHHAas MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOIUMOCTD.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobOcTBeHHas 151 IIpUMECHAs IIPOBOJAUMOCTD
NoJynpoBOoJHUKOB. CBoiicTBa p—N-niepexoa. [loaynpoBoagHUKOBBIE IPUOOPBHI.

OnexkTpudecKnid  TOK B PacTBOpax M pacIulaBax  JJIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS TUCCOUALUA. DIEKTPOIIN3.

DIIEKTpUYECKUN TOK B ra3zax. CaMOCTOSTENBHBIN U HECAMOCTOSTEIBHBIN pa3psl.
Monnus. [1na3zma.

TexHuyeckue ycTporucTBa U MPAKTHIECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, ICTOYHUKHU TOKA, 3JIEKTpPOHATrpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONpPOTUBJICHMS, BAKyyMHBIM [UOJ, TEPMHUCTOPHl U
(GOoTOPE3UCTOPHI, NOTYIPOBOIHUKOBBIN AUOJ, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTUBIICHHS LWJIWHIPUYECKUX NPOBOJHHUKOB OT JUIMHBL,
IJIOIIA/IH TIOTIEPEYHOIO CEUYCHHS U MaTepHraa.

CMemaHHOe COeTMHEHNE ITPOBOIHUKOB.

IIpsmoe  wm3MepeHue dneKkTpoaBwXKymen cwibl. KopoTrkoe  3aMblkaHue
raJbBAaHUYECKOI'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOJIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO31yXaA.

OHOCTOPOHHSSI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne DSIEeKTpOABWKYIIEH CHJIBI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaoGmroienne aiekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce ocCyllecTBISIETCS ¢
Y4E€TOM COJIEpPIKATEIbHBIX MEXIIPEIMETHBIX CBS3€H ¢ KypcaMl MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nouwsamusi, CBS3aHHBIE C H3YYEHHEM METOJIOB HAYYHOIO
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MO3HAHUS: SIBJICHHUE, HAYYHBIH (PaKT, rumoresa, (pu3nueckas BEITUYMHA, 3aKOH, TEOPHS,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, JHHEWHas (yHKUMs, mapadoda,
runepOoa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmueckoe ABM)KEHHE B KUBOM mpupoze, audpdysusa, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BHIBI TEILIONEPEAayd, TEIJIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SBICHUS B )KUBOU MPUPOJE.

Xumusi: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOWCTBA TBEPHBIX TEN, KUIAKOCTEW U Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAJNIOB, JIEKTPOJIUTHYECKAs AUCCOLIMALINS, TalbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus.: npeodpa3zoBaHUE JBUKEHUN C MCHOJIB30BAHHUEM MEXAHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJAIIMIHUKHK, HCIOJb30BAHME 3aKOHA COXPAHEHUS HMITyJbCca B
TeXHUKe (pakera, BOJOMET W JIpyrue), JABUTATENIb BHYTPEHHErO CropaHus, MapoBas
TypOuMHa, OBITOBOM  XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJOTUU  MOJIYYCHUS
COBPEMEHHBIX MAaTEpUaJOB, B TOM YHUCJIE HAHOMATEpPUAIOB, M HAHOTEXHOJOTHUHU,
ANEKTPOCTATUYECKAsl 3aIlMTa, 3a3€MJIEHUE DJIEKTPONpPHUOOpPOB, KCEPOKC, CTPYUHBIN
MPUHTEDP, DJIEKTPOHATPEBATENbHBIE MPUOOPBI, JJIEKTPOOCBETUTENbHBIE MIPHUOOPHI,
raJlbBaHUKA.

11 xnacc

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAs UHOYKUUA

[ToctostHHBIE MarHuTHl. B3aMMOIEUCTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
none. Bexkrop MarHWTHOW WHAYKUWH. [IpyHIMIT Cyneprno3uiuyM MarHUTHBIX IOJIEH.
Jlunnn wMarmuTHOM wWHAYKUMHA. KapTMHa JMHWKA MarHUTHOM WHAYKUWHA —TOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe 10J1€ TPOBOAHUKA ¢ TOKOM. KapThHa IMHUN WHAYKIMU MarHUTHOTO
MOJIsI JUIMHHOTO TMPSMOI0 IPOBOJHUMKA M 3aMKHYTOIO KOJBIEBOTO NPOBOJHUKA,
KaTymku ¢ TokoM. OnsIT Dpcrena. BzanmoaencTere NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPaBJICHHE.

Cuna Jlopenua, e€ Moayiab U HampaBiieHHE. [[BM>KEHUE 3apsiKEHHOW YacCTUIIbI B
OJTHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBiieHME BJIEKTPOMArHUTHOM MHAYKLUMH. II0TOK BEKTOpa MarHUTHOW WUHIAYKIIUU.
DJIIEKTPOJIBHXKYIIAS CHJIA UHAYKIIUU. 3aKOH AJIEKTPOMAarHUTHOM MHAyKInKu Dapanes.

BuxpeBoe »snekTpuyueckoe Tosie. OJEKTPOABWKYINAS CHJIAa WHAYKUIUH B
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MPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHMuTHOM IIOJIE.

ITpaBuno Jlenua.

NHOyKTUBHOCTh.  fIBJ€HME  CaMOMHAYKIMHU.  OJIEKTPOJBIXKYIIAs  CHJIA
CaMOWHTYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE MPUMEHEHHUE: MMOCTOSHHBIE MarHUThI,
AJIEKTPOMATHUTBI,  JJIEKTPOJBUTATENb,  YCKOPUTEIM  BJIEMEHTAPHBIX  YacCTHII,
MHIYKIHOHHAS TIEYb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMY MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCUMOCTb 3JEKTPOJBMKYIIEH CHJIbI HHAYKIMU OT CKOPOCTH HW3MEHEHUSA
MAarHUTHOT'O MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€OAHUSA

KonebarennHas cUcTEMA. CBo0OOIHBIE MEXaHUYECKUE KoJIeOaHUSI.
I'apmonnyeckue konedanus. Ilepuon, uacrora, ammmryga U ¢asza KoJieOaHUU.
[IpyxvHHBIN MasTHHK. MaTeMaTUYeCKMd MAaATHUK. YPAaBHEHHE TapMOHUYECKUX
konebanwuii. [IpeBpareHue sHEpruu Mpyu TApMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii  koHTyp. CBOOOJIHBIE JJIEKTPOMArHUTHBIE KOJEOAHHWS B
UJCATHPHOM  KOJICOATeIbHOM KOHTYype. AHAJIOTHUS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMArHuTHBIMU KosieOanusiMu. dopmyna TomcoHa. 3aKOH COXpaHEHUsI YHEPTHUH B
HJIeaJTbHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxawIuX KoJieOaHUsIX. BBIHYKIEHHbIE MEXaHUYECKHE
Konebanusi. Pezonanc. BeiHyXeHHBIE 2JIEKTPOMarHUTHbIC KOJIeOaHMsI.

[lepemennbiii  TOK. CHHYCOMJANbHBIA  NEPEMEHHBIM  TOK. MOIIHOCTH
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IIEPEMEHHOI0 TOKa. AMIUIMTYAHOE M JCHCTBYIOLIEE 3HAYEHHE CHJIbI TOKA U
HaIPSHKCHUS.

Tpanchopmarop. IlpousBoacTtBo, mnepenaya M NOTPEOJIEHUE AIIEKTPUUYECKOU
DHEPIrUU. OKOJOTMYECKHE PHUCKH IIPH IPOU3BOJCTBE JJEKTpodHepruu. KymbTypa
WCIIOJIb30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HU.

TexHuyeckue yCcTporucTBa U IMIPAKTUIECKOE IPUMEHEHUE: IJIEKTPUUECKUN 3BOHOK,
reHEPATOpP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne napaMeTpoB KoyeOaTENbHOM cHUCTEMBbl (NPYKUHHBIM — WIH
MaTeMaTUYECKUN MasiTHUK).

HaGmronenue 3atyxaromux KojieOaHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHanca.

CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAIPSKEHUST OT BPEMEHH) JJIA
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc 1mpu  mocineAoBaTENIbBHOM — COCIMHEHMHM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHAEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanre 3aBUCMMOCTH IEPUOJAA MajbIX KOJIEOAHUM TIpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MacChl rpy3a.

HccnenoBanre NEPEMEHHOTO TOKA B LEMM U3 MOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYLIKN U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBIE 60JIHbL

MexaHnueckue BOJIHBIL, YclIoBUsS —pacnpocTtpaneHusi. llepuon. CkopocTh
pacnpocTpaHeHuss M JJIMHA BOJIHBL. [lomepedHble W MOPOAOJBHBIE  BOJHBIL.
WNuTtepdepenius u iuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. YCJIOBHS M3JIyYEHHs DSJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtamusi BektopoB E, B, V B anexkrpomarHuTHoi BosiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHE, NPEIOMJICHUE, TMONsIpU3aus, IUPpaKius,
unTepdepeniusa. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ikana »MEKTPOMAarHUTHBIX BOJIH. lIprMeHEHHEe >JIEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnosokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYeCcKHue YCTpPOMCTBA M TNPAKTUYECKOE MPHUMEHEHHE: MY3bIKaJIbHbIC
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WHCTPYMEHTBI, YJIbTpPa3ByKOBasi JUAarHOCTUKA B TEXHUKE W MEIULUHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U paclpOCTPaHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u 1udpakinm MEXaHUYECKUX BOJH.

3BYKOBOI1 pE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M U 4aCTOTOU
KOJIeOaHU.

HccnenoBanre CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPEIOMIICHUE,
noJisipu3anus, IMppaxkuus, tHTepPepeHLns.

Tema 3. Onmuxa

['eomerpuueckas onruka. IIpsMOIMHEWHOE  pacnpoCTpaHEHHWE CBETa B
oaHOpoHOM cpene. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHus: cBera. [locTpoeHne wuzoOpakeHUM B
IIJIOCKOM 3€pKaje.

[Tpenomiienne cBeta. 3akOHBI MpeoOMIIEHUsI cBeTa. AOCONIOTHBIN IOKa3aTellb
npenomnieHus. llonmHoe BHyTpeHHee oTpaxkeHue. IlpenenpHBI  yros mOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie u paccenBaroniye JuH3bl. ToHkas 1uH3a. DOKYCHOE pACCTOSHUE U
onTHYeCKas Cuia TOHKOW JuH3bL. [locTpoeHue wu300pakeHUit B coOOUparOUuX H
pacceuBarommx JIMH3aX. DOpMysia TOHKOM JMH3bIL. Y BEJIMUEHUE, 1aBAEMOE JIMH30U.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaOIIOACHUS MakCUMyMOB M MHHMMYMOB B MHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudpakuus csera. JudpakiuonHas pemeérka. YcaoBue HaOJIOACHHS TIaBHBIX
MaKCHUMYMOB TP MaJIecHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue yCTPOMCTBA M NPAKTUUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
¢doToanmnapar, MPOEKIMOHHBIA amnmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,
I paklMOHHas PelIéTKa, MOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE pPacCHpOCTPAHEHUE, OTPAXKEHHUE U  MPEIOMIIEHHUE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.
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HccnenoBanue cBOMCTB N300pakeHU B TMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HaOmronenue nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[ToydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomryuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.

HabGnronenue nonasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

W3mepeHune nokazaresis NpejioMJIEHUs CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIelIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['paHuIBl IPUMEHUMOCTH KJIACCHYECKOW MeXaHWKH. [locTynaTel cnenuanibHOU
TEOPUH OTHOCHUTEJIbHOCTH: WHBApUAHTHOCTh MOAYJSL CKOPOCTH CBETa B BaKyyMe,
MPUHLNI OTHOCUTEIIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE BPEMEHHM M COKpAILEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs3p Macchl C JHEPrUEM M HMMIYJIbCOM PEIATHBUCTCKOM YAaCTULBI. JHEPIrUs
MTOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEprUn POTOHA C €r0 YACTOTON. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTiie U uccnegoBanue poroadpdexra. Onbitel A. I'. CroneroBa. 3aKoHbI
dboroaddexra. YpaBHenue OuHmTerHa i dorordpdexra. «KpacHas rpanuiay
dhororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA ¥ MPAKTHUYECKOE TMPUMEHEHHE: (POTORIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (PoToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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Monens atoma Tomcona. OmbiTel Pesepdopnma mo paccessHUIO o -4YacTHIIL.
[Inanerapuas monens aroma. Iloctynatel bopa. U3nydenue u nornomnieHue (pOTOHOB
IIpU [EPEXO0JIE aTOMa C OJTHOIO YPOBHSI SHEPIUM Ha Apyro. Bunel criektpoB. Cnektp
YPOBHEHN SHEPTUHU aTOMa BOAOPOAA.

BosHoBbIE cBoMcTBa uwactuill. Bomubel ne bpoins. KoprmyckynsipHO-BOJIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuyeckue yCcTpouCTBa U NMPAKTUYECKOE NMPUMEHEHHE: CIEKTPAIbHBIM aHAIU3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

Habnronenue TuHeHyaToro CrexTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JIOKA3BIBAIOIIME CIIOXKHOCTh CTpOoeHMs sjapa. OTKpsITHE
paanoakTuBHOCTH. OmnbITel Pezepdopna mo ompeneneHuro coctaBa pagrMOaKTUBHOTO
u3nydenus. CBoicTBa anb(a-, OeTa-, raMmma-u3iydeHus. BiusHue pagnoakTHBHOCTH Ha
KVBBIE OPTAHU3MBL.

OtkpeiTHE TpoTOHa W HeWTpoHa. HykinonHas wmonens sanpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe umncio sapa. M30Tormsl.

Anba-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnaj. ['aMMma-u3nydeHue.
3aKOH paJuOAKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Snepnsbie peakunu. [lenenue u cuHTe3 saep.
Anepubiii peakrop. TepmosaepHslii cunTe3. [IpodiieMbl U IEPCTIEKTUBBI A1EPHOM
DHEPreTUKU. DKOJOTHUECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTonpl HAOIIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIEHCTBUA. EAMHCTBO pu3nyueckoit KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE INPUMEHEHHE: IO3UMETp, KaMepa
Buiibcona, sigepHblii peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINUX YACTHLL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).
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Pa3znen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. [IpHKIagHOE M MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, WX BUIUMOE
JBUKEHHE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprun CosHUA U 3BE31. 3BE3/BI,
UX OCHOBHBIE XapaKTEPUCTHUKHU. [[narpamma «CHIEKTpaldbHBbI KJIACC — CBETHUMOCTBY.
3BE3/1bI TJIABHOM MOCIEA0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY IS 3BE3]
[JIABHOM  TIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpEMEHHbIE
MPEJICTABICHUS O TPOUCXOXKAEHUN U HBOIOIMK CONHIA U 3BE3/1. DTAllbl dKU3HU 3BE3].

Mineunsiii Ilyte — Hama [amaktuka. Ilonoxenme u nBuwxenue ConHua B
lNanaktrke. Tunsl ramaktuk. Paguoramaktvku u kBaszapbl. UEpHbIE ABIPBI B sapax
TaJaKTHK.

Bcenennas. Pacmmpenne Bceenmennoii. 3akon Xa60ma. Pa3Oeranuwe rajakTuk.
Teopus bonpmioro B3pbeiBa. PemkToBOE M3IydYeHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaOnronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJIS1 ONIpeIeICHUs TI0JIOKEHUS HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be311s1 CEeBEpHOro MOJyIIapHs U IPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maromniee MOBTOPEHUE

Ponb ¢usuku u acTpOHOMUHU B YKOHOMHYECKOM, TEXHOJIOTHUYECKOU, COITUATbHON
1 ATUYECKOU cepax NesTeIHbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKK U aCTPOHOMHUU B
COBPEMEHHOW HAy4yHOW KapTHHE MHUpa, Pojb (PU3MYECKOW Teopuu B (POPMUPOBAHUU
MPEACTABICHUN O (PU3MUECKOW KapTHUHE MHUpa, MECTO (U3MYECKOM KapTUHBI MHUpPA B
00111eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIC.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocymiecTBIsieTCs ¢
Y4ETOM COJIEPIKATEIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvie nomsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, Hay4YHBIN (akT, Tunores3a, puznueckas BeJIMYMHA, 3aKOH, TEOPUSI,
Ha0II0ICHUE, SKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: penieHNe CUCTEMbl YPABHEHHM, TPUTOHOMETPUYECKUE (DYHKITHU:
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CHUHYC, KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOKIECTRO,
BEKTOPbl W WX TMPOCKIMU HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, IMPOU3BOIHBIC
AJIEMEHTapHBIX (YHKIUH, IPU3HAKU MOJI00MS TPEYTOJLHUKOB, ONIPEACIICHUE TIIOIIA N
IJIOCKUX (UTyp U 00BEMA TeTl.

buonoeus: osnexTpudueckue SABICHUS B KUBOM TpUpoje, KojaeOaTelbHbIe
JIBWKEHUSI B KMBOM MPUPOJE, ONTHUYECKUE SIBIICHUS B JKUBOW MPUPOJE, HCUCTBUE
paauaIy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJICKYJI, KPUCTAJUTMYECKAsE CTPYKTypa TBEPABIX TeE,
MEeXaHU3MbI 00pa30BaHUs KPUCTAUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE MOJIOCa 3e€MJIM, 3aJie’)Kd MarHUTHBIX pya, GoTochEMKa
3eMHOM MTOBEPXHOCTH, MPEICKa3aHNe 3eMJICTPSICEHUM.

Texnonoeuss:  JTMHUM  DJIEKTpoIlepenay, TEeHepaTop TNEPEMEHHOro  TOKa,
AJIEKTPOIBUTATEh, MHAYKITHOHHAS TI€Yb, Pajiap, PaIHONPUEMHIK, TEIEBU30D, aHTEHHA,
tenepon, CBY-meub, NpPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEUHAs
OaTapes.

I[Inanupyembie pe3yabTAThbl OCBOEHHUS Y4eOHOI0 NMpeaMeTa

OcBoenue yuebHOro mnpeamera «®Pu3nMKa» Ha YpPOBHE CpEAHEro OOIIero
obpazoBanus (0a30BbI ypOBEHb) JOJDKHO OOECHEUYUTh JOCTIKCHHE CIIECTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOR.

Jluunocmuule pe3ynomamoi

JInyHOCTHBIE pe3yJbTaThl OCBOCHUsI ydeOHOTo mpeamera «Duzuka» TOIHKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEH TIO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUECHTAIINH, MTO3UTUBHBIX BHYTPEHHUX yOeXKIeHUH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIIeCTBa, PACHIMPEHUE KU3HEHHOTO OIIbITa
W ONbITa JIEITEIBHOCTH B TMPOLECCEe peAln3aluu OCHOBHBIX  HAIlpaBJICHUH
BOCIIUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOPMHUPOBAHHOCTh TPAKJAHCKOW MMO3ZUIIMK OOYYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OPUHATHE  TPAAUIMOHHBIX  OOIICYETIOBEYECKUX  TYMAHHUCTUYECKHX U
JEMOKPAaTHUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TIPakAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aMMO/JICMCTBOBATh C COI[MAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUM C UX
GYHKIHUSIMHY ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;
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2) IATPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaXKIAHCKON MACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUI0 W TPUHAMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBICE HOPMBI M IICHHOCTH, B TOM YHCIIC B
NEATEeIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOEC OTHOIICHHWE K MHPY, BKJIIOYAs SCTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYLIEro (PU3NYECKOI HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K Pa3IudHbIM chepaM MpopeCCHOHAIBHON ACATEIHPHOCTH, B TOM YHCIIC
CBSI3aHHBIM ¢ (PM3UKOHN M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OymyIei
podheCcCHH M pealin30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO B 00JaCTH
(U3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

cOPMHPOBAHHOCTh  DKOJOTHYECKOM KyNbTYPhl, OCO3HAHHE TJI00aTHLHOTO
XapaKTepa dKOJOTHYECKUX TPOOIIEeM;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBHUI B OKPYXXAOIIEW Cpele Ha OCHOBE
3HAHMUS LEJIeW YCTOMYMBOIO Pa3BUTHS YEJIIOBEYECTBA;

pacUIpeHne OMbITa JEATCIIBHOCTH SKOJIOTMYECKONH HAINpaBJICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

cOPMHPOBAHHOCTh  MHPOBO33PCHHS, COOTBETCTBYIONIETO  COBPEMECHHOMY
YPOBHIO pa3BUTHS (PH3NICCKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAyYHOU JIeITCIHHOCTH, TOTOBHOCTh B MPOIIECCE U3YyUCHUS
(GUBUKA ~ OCYIICCTBJISATH  MPOEKTHYID M HCCIEAOBATEIbCKYI)  JIEATEIbHOCTh
WHJUBUTyaJIbHO U B TPYIIIIE.

Memanpeommmusie pe3yromanivl
Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue aAelicTBUA:
CaMOCTOATENHEHO (POPMYITUPOBATH M aKTyaTH3UPOBATh TPOOIEMyY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
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ONpENENATh UEeau JEATEIbHOCTH, 337aBaTh MapaMeTpbl W KPUTEPUU HX
JTOCTUKEHMUS,;

BBISIBJISITH 3aKOHOMEPHOCTH M NPOTHBOPEYUS B PAcCMaTpUBAEMbIX (PU3UUECKUX
ABJICHUSX;

pa3palaTeiBaTh IJIaH pEHICHUs MpoOJeMbl C YYETOM aHallM3a HMEIOIIUXCS
MaTepHUalbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESITENBHOCTh, OILEHUBATHh COOTBETCTBUE pPE3YJIHTATOB
LEJISIM, OLIEHHBATh PUCKHU NOCIEACTBUN AESATENbHOCTH;

KOOPAMHHUPOBATh U BBINOJHATE pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIbHOIO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX IPOOIIEM.

ba3oBble uccienoBaTelbcKme 1eiiCTBUS:

BJIAJETh HAYYHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU TMOHATUAMH W METOJIaMHU
(bu3MYEeCcKO HAYKH;

BJIAJETh HaBBbIKAMH y4e€OHO-MCCIIEIOBATEIbCKOM U MPOEKTHOM NIE€ATEIHOCTH B
o0nacT (U3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOHUCKY
METOJIOB pelIeHHs 3aJad (PU3MYECKOro COJEp)KaHus, NPUMEHEHHUIO PAa3IUYHBIX
METO/0B ITI03HAHMS;

BJIAJAETh BHUJAMU JIEATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpPETALNH, TPEOOPa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTYyalUsX,
B TOM YHCJIE€ IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIAITh ~ [IPUYMHHO-CJIEICTBEHHBbIE CBA3M M aKTyallM3MpOBaTh  3ajadvy,
BBIIBUTaTh THIIOTE3y €€ pEeLIeHMs, HaXOAUTh apryMEHTbI JJisl JOKa3aTesbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHaJIM3UPOBaTh MOJYUYEHHBIE B XOJ€ PELICHUs 3aJaud pe3yibTaTbl, KpUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH M3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh M  (HOpMyIUMpOBaTh COOCTBEHHBIE 3aJadyd B  00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYECHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHMs 10 (U3NKE B MPAKTUYECKYI0  00IacTh
KU3HENIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXO0AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIAJCTh HaBbIKAMU TMOJY4YeHHUS HHPOPMALMH (PUINYECKOTO COACpNKAHUSA U3
VMCTOYHHKOB pa3HbIX THUIOB, CAMOCTOSITENBHO OCYIIECTBIATH IIOMCK, aHAJM3,
CUCTEMATHU3allMI0 W MHTEPHpeTanuio HHQOpMAIMK pPa3IMYHBIX BHIOB U (opM
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MIPEJCTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEJCTBA MH(POPMALMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJOTUM
B PEUICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3AlMOHHBIX 3aJad C
coOmoieHneM  TpeOOBaHW  SPrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHuns, TMPaBOBbIX M OTUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0e30MacHOCTH;

co37aBaTh TEKCTHI (PU3UYECKOTO COJIEPKAaHMS B PA3IUYHBIX (OopMaTax ¢ ydéToM
Ha3HauYeHUs HMHPOpPMALMM W UEJIEBOM ayIuTOpUM, BBHIOUpAs ONTUMAIIbHYIO (BopMmy
NPEACTABICHUS U BU3YAJIU3ALIAH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE T1eHCTBHS:

OCYILECTBJISITH OOIIIEHUE HA YpOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTyalluid U CMSITYaTh KOH(MIUKTHI,

pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHONM W WHIWBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUH C Y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTHBA,;

NpUHUMATh  1€JIM  COBMECTHOM  JEATENbHOCTH,  OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBHS MO €€ JOCTHKCHHUIO: COCTAaBISITh IUIAH JCHCTBUU,
pacupenensiaTb poju C Y4ETOM MHEHHMH YYacTHUKOB, OOCYXIaTh pE3yibTaThl
COBMECTHOU paboThI;

OIICHMBATh KAa4ECTBO CBOETO BKJIa/Ja M KaXJOTO0 YYaCTHHKA KOMaHIbl B OOIUI
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npeyiaratb HOBBIE MPOEKTHI, OLEHHMBAaTh WAEU C T[O3ULIUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITH TIO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMUHBIX CUTYAIUSIX,
MPOSIBJIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

CaMOCTOATENILHO OCYIIECTBIISITh TMO3HABATEIBHYIO JCSATEIBHOCTH B 00JIacTH
(Y3UKA U aCTPOHOMHH, BBISBIISITH IPOOJIEMBI, CTABUTH U (POPMYJITHMPOBATH COOCTBEHHBIC
3a/1auu;

CaMOCTOSITEJIbHO COCTABJISATh IUIAH PEIICHUS PacUETHBIX M KaYeCTBEHHBIX 3aj1ady,
IJaH BBIMOJHEHUS] TMPAKTUUYECKOM paboThl ¢ y4E€TOM HMMEKIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;
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pacIIMpATh paMKH Y4E€OHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

Jenatb  OCO3HAHHBIA  BBIOOp, AapryMEHTUpOBaThb €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOoCOOCTBOBATH ()OPMUPOBAHUIO M TIPOSIBICHHUIO SPYIUIINHA B 00acTH (U3HKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATCIHLHOCTH,
OILICHHBATh COOTBETCTBHUE PE3YyJIbTATOB EISIM;

BJIAJICTh HaBBIKAMHU IMO3HABATEIILHON PEQIIEKCUU KaK OCO3HAHMS COBEpIIAEMBIX
JEHUCTBUN U MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

WCITOJIB30BaTh TPHEMBI PeICKCUN IS OIEHKH CHUTYyalluu, BBIOOpA BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMECHHO MPUHUMATh pEIICHUS TO0 WX
CHUKCHUIO;

NpUHUMATh MOTHUBBI M apTryMEHThl JPYTUX TMPU aHAIU3E pPE3yJIbTaTOB
NeSITeHbHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHBBI M apTyMEHThl JPYTHX TPUA aHAIW3E PE3yJIbTaTOB
NeSTETHHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce mocTmKeHUS TUYHOCTHBIX PE3yJBTaTOB OCBOCHUS MPOTPAMMBI TIO
dbu3uke U ypPOBHSA  CpeIHEro  ooOmero oOpa3oBaHusl Yy  OOydYarOlIUXcCs
COBEPIIICHCTBYETCS HMOITMOHAJIbHBIN UHTEJICKT, MPEANoIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHON IMOITMOHAIBHOMN C(hephl, ObITH
YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCThH 3a CBOE TOBEICHHE, CIIOCOOHOCTD aJaTUPOBATHCS K YMOITMOHATIbHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHXKEHUIO IENH U
yCcrexy, ONTHUMH3M, WHUIMATUBHOCTh, YMEHHE [IHCTBOBATh WCXONS W3 CBOUX
BO3MOXKHOCTEM;

OMIIATUH, BKJIIOYAIONICH CITOCOOHOCTh IMOHMMATh 3MOIIMOHATBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €TO MPH OCYIIECTBICHUN OOIICHUS, CTIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKNBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIFOYAIOIINX CITIOCOOHOCThH BBICTPAWBATh OTHOIIEHUS C
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APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBIISTH HHTEPEC U pa3periaTh KOHPIUKTHI.

IIpeomemnvle pe3ynomamol

B coomseemcmeuu ¢ @OIl HOO «k konyy obyuenus 6 10 knacce yuawutics
noyuum cieoyroujue npeomemmusle pe3yaomamol.

JIEMOHCTPUPOBaTh Ha MpHUMEpax pojib M MeCTO (PU3MKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPaHUIl [PUMEHEHUS U3YYEHHBIX (PU3UYECKUX  MOJEIECH:
MaTepHalibHasl TOYKAa, MHEpLMalbHAsg CUCTeMa OTcuéra, abCOJIOTHO TBEPIOE TEo,
UJCAIbHBIA Ta3, MOJIETU CTPOEHUS Ta30B, >KUAKOCTEM U TBEPIBIX TEJ, TOUECUHBIM
ANEKTPUYECKUH 3apsj NpU PEIICHUH (PU3NYECKHUX 33]1ay;

pacrio3HaBath (HU3UYECKHUE SIBJICHUS (MPOILECCh]) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KUHETUYECKOM TEOPHUH CTPOEHUS BELIECTBA U
ANEKTPOJUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJUHEHHOE IBUKEHUE,
cBOOO/IHOE MAaJICHUE TeJl, JBUKEHHE IO OKPY>KHOCTH, MHEpPLUs, B3aUMOJICHCTBUE Tell,
auddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEN U TBEPIBIX TeJl, U3MEHEHHE
o0ObéMa Ten mNpu HarpeBaHUM (OXJIAXKIEHUHU), TEIUIOBOE PpPAaBHOBECUE, MHCIApPEHHE,
KOHJIEHCAllMsA, IUIABJIEHWE, KPUCTAJUIM3alUs, KUIIEHUWE, BIAXHOCTh  BO31yXa,
MOBBIIICHUE JIaBJICHUS Ta3a NpPH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
napamMeTpaMu COCTOSIHHSI Ta3a B M30IPOLIECCAX, ANEKTPU3alus Tell, B3aUMOACICTBUE
3apsJI0B;

ONKCHIBATh MEXAHUUYECKOE JIBKEHUE, WCIOJIb3Yys (U3NYECKUE BEIHUYUHBI:
KOOpPJIMHATA, MYTh, MEPEMEILECHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJla, UMITYJIbC
Tena, KWHETHUYeCKas »JHEeprusi, IOTEHIMaNbHAs >SHEpPrus, MeXaHudeckas paboTa,
MEeXaHMYeCKash MOIIHOCTh; IPU OMHCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS M E€IUHUIbI, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

OMKCHIBATh U3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TETIOBBIE SIBJICHUS, UCIIONb3YS
¢bu3nueckre BeJIMYMHBL: 1aBJICHUE ra3a, TEMIEpaTypa, CPeAHssl KHHETUYeCKasi SHEeprus
Xa0THYECKOIO0 JABWIKEHUS MOJIEKYJ, CpPEIHEKBaApaTHU4HAas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI dHEPrus, padbora ra3a, KOd((UIMEHT MOIe3HOTO
JICUCTBUS TEIIJIOBOTO JIBUTATENIS; MPU OMHMCAHWH MPABWIBHO TPAKTOBATh (hM3UYECKUIN
CMBICJI MCHOJB3YEMbIX BEJIUYHH, UX OO03HAYEHUS U €IUHULbI, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOILIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAM;

ONMKCHIBATh M3YYECHHbIE AJIEKTPUUYECKUE CBOWCTBA BEUIECTBA U DJIEKTPUUYECKHUE
ABJIEHUST (IIPOLECCHI), HMCHOJb3Ys (U3MUECKUE BEIWYUHBL: 3JIEKTPUUYECKUN 3aps,
ANEKTPUYECKOE MOJIE, HAPSHKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHLIUAIIOB; MPU
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OTHMCAHUM TPABWJIHBHO TPAKTOBATh (DM3MUECKUN CMBICI HCIOJIb3yeMbIX BEJIUMYHMH, WX
0003HAaYEHUs U €AUHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO (PU3MUYECKYIO
BEJIMYHMHY C APYTUMH BEIMUYUHAMY;

aHANIM3UPOBaTh (U3MYECKHE TMPOIECChl U SBJICHUS, HCHONB3Yys (U3NYECKUE
3aKOHBI U IPUHLIMIIBL: 3aKOH BceMUpHOTo Tsarotenus, I, II u 11l 3akonsr HetoTOHA, 3aK0H
COXpPAaHCHUS MEXAHWYECKOM SHEpPruu, 3aKOH COXPAHECHHS WMITYJIbCa, MNPUHIUII
CyHEepHO3ULIMA CHUJI, TPUHIIMI PABHOMPABUS HWHEPIUATBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPHUIO CTPOCHUSI BELIESCTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpellHe KWHETUYECKOM SHEpPruM TEIUIOBOTO JIBIXKEHUSI MOJIEKYJT C aOCOIOTHOM
TEeMIIepaTypol, MepBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS SJIECKTPUUYECKOTO
3apsana, 3akoH KylioHa, mpu 3TOM pa3ivyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €O
MaTE€MaTUYECKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPHUHIUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ivyarh YyCIOBHS HX OE30MAaCHOTO HCIIOJIb30BAHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJIHATh  AKCIIEPUMEHTHI [0 HCCICAOBAHUIO (PU3UYECKUX SIBICHUU U
MPOIIECCOB C HCIIOJIB30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHHUH, NpPH 3TOM
dbopmyHMpoBaTh MNpoOieMy/3ajady M TUIOTE3y YYeOHOTO 3KCIEpUMEHTa, COOHpaTh
YCTAHOBKY W3 MPEJI0KEHHOTO 000pyaOBaHUs, MPOBOAUTL OMBIT U (OPMYIHUPOBATh
BBIBOJIBL

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (U3UYECKUX BEIUYUH, MPHU
ATOM BBIOMPATH ONTUMAJIBHBIA CIIOCOO M3MEPEHUS U UCIO0JIb30BAaTh U3BECTHBIC METO/IbI
OLICHKH MOTPEMIHOCTEN U3MEPEHU;

UCCJIENOBATh  3aBUCUMOCTH  MEXAy  (U3HYECKUMHU  BEJIMYMHAMH  C
WCIIOJb30BAaHUEM TMPSAMBIX HM3MEPEHHM, IMpPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUpPOBATh PE3YyJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH B BUJIC
Ta0auI U rpaduKOB, I€JIaTh BHIBOABI [0 PE3yIbTaTaM UCCIICI0BAHUS;

coOoaTh MpaBwiia 0€30MacHOro TpyJa IMPU MPOBEICHUM HUCCIACAOBAHUM B
paMKax Yy4eOHOTO OKCIEPUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOM UM MPOEKTHOM
NESTEPHOCTH C WCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOHUCTB W J1abOpaTOpHOTO
000pyI0BaHUS;

pemarh pacu€THbIC 3a7a4M C SIBHO 3a/IaHHON (DHU3UYECKON MOJEIBIO, UCTIONB3YS
(bu3NYecKue 3aKOHBI U TMPHUHIIMIIBI, HA OCHOBE aHAIM3a YCIIOBUS 3a7a4d BBIOWpATh
(bU3MYECKYI0 MOJENb, BBIACTATh (PU3NYECKHE BETUYMHBI U (HOPMYJIbl, HEOOXOIUMBIE
JUIsl €€ pereHus, MPOBOAUTh PACUETHI U OLICHUBATH PEAIbBHOCTH MOJYYEHHOTO 3HAUCHUS
(hu3nYeCKO BEITMYUHBI,

pemaTh KaueCTBEHHbIE 3aJaud: BBICTpAaWBaTh JIOTMYECKU HEMPOTHBOPEUUBYIO
LETIOYKY PpACCYXKJECHHI C ONOpoil Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
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(bU3UYEeCKUe SIBICHUS;

UCIIOJIB30BaTh MPU PEIICHUH Y4eOHBIX 3a/7a4 COBPEMEHHbIE MH(OpMaIMOHHbBIE
TEXHOJIOTUM JJIsl TIOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETAIMU U MPEICTaBICHUS
y4eOHOM M HAy4YHO-TIOMYJSIipHOM HWHGOpPMAIUU, TMOIYYEHHOM U3  Pa3IUYHBIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH IMOJTydaeMyto HH(popMaIuio;

MPUBOJNUTH MPUMEPHI BKJIa/la POCCHUCKUX M 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOMIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW >KWU3HU MJIA
oOecrieueHuss 0€30MAaCHOCTU TMpU OOpalieHuu ¢ MNpudopaMud U TEXHUYECKUMHU
YCTPONCTBAMHM, /JII COXPAHEHHUS 370POBbS M COOJIIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYNIE C BBIMOJTHECHUEM PA3IMYHBIX CONUATBHBIX POJICH,
IJIAHUPOBATh  pabOTy TPYNIMBL, PAHOHAIBLHO PACIPEACNIATh OOS3aHHOCTH U
IJIAHUPOBATH CATEILHOCTh B HECTAHIAPTHBIX CUTYAITUAX, aICKBATHO OIICHUBATH BKJIA]]
KaXJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PAaCCMAaTPUBAEMON MTPOOIIEMBI.

B coomsemcmeuu ¢ @OIl HOO k konyy obyuenus 6 11 knacce yuawutics
noyuum ciedyroujue npeomemmusle pe3yivmanmol.

JEMOHCTPUPOBATh Ha TPHUMEpPAX POJIb U MeCTO (GU3NKH B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUPA, B pPA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUHA, B NPAKTUYECKOM ESITEIbHOCTH JIIOJAEH, LEIOCTHOCTh M €IMHCTBO
(r3MYECcKO KapTHUHBI MUPA;

YUUTHIBATH TPAHUIIBI TPUMEHEHHUS W3YUEHHBIX (QU3UUECKUX MOJIECH: TOUSCUHBIN
AIEKTPUUECKUH 3apsijl, Jy4 CBETA, TOUCUHBIN UCTOYHUK CBETA, siZICpHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPpU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacno3HaBaTh (U3MUECKHE SIBIICHUS (MPOIECChI) U OOBSICHATH MX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DH3WKH: JJICKTpHYECKas MPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBHUE
MarHuTOB, AJICKTPOMArHUTHAS MHAYKIIHS, JEHCTBUE MAarHUTHOTO TIOJIS Ha TIPOBOIHUK C
TOKOM ¥  JBIDKYIIUHCS  3apsifl, DOJCKTPOMArHUTHbIE KOJeOaHWsT U BOJIHBI,
MPSMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETA, OTPAKEHUE, MPEIOMIICHHE, HHTEphEPEeHITHS,
mudpakius W TOJSpHU3aIvs CBETa, TUCIEPCUsl CBeTa, (oTodneKkTpudeckuii dddext
(boToaddexT), cBeToOBOE MaBiICHHE, BO3HHMKHOBEHHE JIMHEHYATOro CIEKTpa aToma
BOJIOpPO/Ia, €CTECTBEHHASI M HCKYCCTBEHHAS PaIMOAKTHBHOCTD;

ONKMCHIBATh M3YYCHHBIC CBOWCTBA BeEIIeCTBA (DJIICKTPHUYECKHE, MAarHHUTHEIC,
ONTHYECKHE, DICKTPUUICCKYIO MPOBOJUMOCTD PA3JIMUHBIX CpPEI) M DJICKTPOMArHUTHBIC
SBJICHUSI (TIPOIIECCHI), UCTIONB3Ys (PU3UUECKUE BETMUMHBI: DJIEKTPUUECKUN 3apsij, cuiia
TOKa, OJJEKTPUYECKOE HAMpsHKEHUE, JJIEKTPUYECKOE COMPOTUBIICHHUE, Pa3HOCTh
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MOTEHLMAJIOB, JJIEKTPOJBIKYIIAs CHiIa, paboTa TOKA, MHIYKIUS MarHUTHOTO TIOJI,
cwia Amnepa, cuia JIopeHna, HHAYKTUBHOCTh KaTYIIKH, HEPTUS AJIEKTPUYECKOTO U
MarHUTHOTO IOJIEH, IEPUOJ U YaCTOTa KoyieOaHUIl B K0JeOaTeIbHOM KOHTYpE, 3apsl U
CWJla TOKAa B IPOILIECCE TapMOHHUYECKUX AJIEKTPOMAarHUTHBIX KojeOaHui, (PokycHoe
paccTOSIHUE W ONTUYECKas CHJIa JIMH3blL, [PU ONWCAHWU MPABHIBHO TPAKTOBATh
(bu3MUECKU CMBICIT UCTIONB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €IUHUIIBI, YKa3bIBATh
(b opMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETMUYUHY C IPYTMMH BETUYHMHAMU;

OIKCHIBaTh U3yYEHHbIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys PU3NUECKUE
BEJIMUMHBL: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA,
SHEPrusl U UMITYJIbC (POTOHA, IEPUOJL MOy pAacIajia, SHEPTHUS CBA3M aTOMHBIX sIIEep, IpU
ONHCAaHUU TNPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIIOJNb3YyEMBIX BEJIUYMH, MX
0003HAYEHUs U €AVMHUIBI, YKAa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYUHY C APYTUMU BEIUYHMHAMU, BBIYUCIIATH 3HaUEHUE (PU3HUUECKON BEIIMYUHBI;

aHANIM3UPOBaTh (PU3UYECKHE TMPOLECChl U SBJICHUS, HCIONb3YS (U3NUYECKUE
3aKOHBl W TPUHIUNOBL: 3aKOH OMa, 3aKOHBI MOCJEIOBATEIBHOTO M IMAPaIETbHOTO
COCIMHEHMsI TPOBOJHUKOB, 3akoH Jxoyms—JIeHnma, 3akoH 3JIEKTPOMATrHUTHOMN
MHIYKIUU, 3aKOH IPSMOJIMHENHOIO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI IIPEJIOMJICHUSI CBETa, ypaBHeHHE DilHIITeHHA A1 GoTord(deKTa, 3aKOH
COXpaHEHUs DSHEPIHM, 3aKOH COXPAaHEHHsS  HMMITYJIbCa, 3aKOH  COXPaHEHHUS
ANEKTPUUECKOTr0 3aps/ia, 3aKOH COXPAHEHHs] MACCOBOIO YMCIIa, MocTyatel bopa, 3akoH
PaZAMOAKTUBHOTO pacaia, Ipy 3TOM pa3iInyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

ONPENENATh HANPABIECHWE BEKTOpPAa MHAYKIIMM MArHUTHOTO MOJI IIPOBOJHUKA C
TOKOM, CHJIbI AMItepa u cuiibl JIopeHia;

CTPOUTHh U ONHCHIBATh M300paKE€HUE, CO3AaBAEMOE INIOCKUM 3€pKajloM, TOHKON
JIMH301;

BBINIOJIHATh  AKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKHX SIBICHUU U
MPOILIECCOB C MCIOJB30BAaHUEM MPSMBIX M KOCBEHHBIX HW3MEPEHMI: MpU 3TOM
dbopmynupoBaTh MmpobieMy/3aady M TUNOTE3y Y4EOHOTO JKCIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEIJI0KEHHOIO 00OpYyAOBaHUs, MPOBOJUTH OMBIT U (HOPMYJIHPOBATH
BBIBO/IbI;

OCYILECTBISATh MpPsIMblE U KOCBEHHbIE M3MEpeHMs] (U3NYECKUX BEIMYUH, NpU
HTOM BBIOMPATH ONTUMAIbHBIN CIIOCOO0 M3MEPEHUS U UCIOIb30BaTh U3BECTHHIE METO/IbI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH C HUCIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUI: TpPU HTOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3yJIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (PU3UYECKUX BEJIMYMH B BUe TaOIuUIl U rpadukos, neiathb
BBIBOJIBI 1O pE3YyJIbTaTaM UCCIIEI0BAHNUS;
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coOmoaaThk mMpaBwia 0€30MacHOro TpyAa MPU NPOBEACHHHM HCCIEIOBAaHUN B
paMKax y4yeOHOro DJKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKO U  MPOEKTHOU
JESTEAPHOCTH C HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB U JabOpaTOPHOTO
000opy10BaHUS;

pemiath pacuéTHbIC 3a/1a4Ml C SIBHO 33JaHHOM (PU3NYECKON MOJEINbIO, UCIIONb3Ys
¢dbu3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUA 3a/ladydl BBIOMPATH
(bu3MYECKyI0 MOJENb, BBIACTATh (DU3HUECKUE BEIUYUHBI U (POPMYJIBI, HEOOXOIUMBIE
11 €€ peleHusi, MPOBOIUTH PACYETHI U OLIEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAYCHHUS
(U3UYECKON BEJIMYMHBI;

pelmaTh KayeCTBEHHBIE 3aJjayM: BBICTPAaWBaTh JIOTMUECKHM HEMPOTHBOPEUUBYIO
[EMOYKY pacCyXJCHUM ¢ Omopodl Ha H3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(uznyeckue sBJICHUS;

UCTIONIb30BaTh MPH pPEHICHHH Y4YeOHBIX 3a/1ad COBPEMEHHBIE MH(OPMAIMOHHBIC
TEXHOJOTHH JUIS TIOWCKAa, CTPYKTYpPUPOBAHMS, HWHTEPIPETALUHd M MPEICTaBICHHUS
y4eOHOM M Hay4yHO-TIONYJSpHOM HH(OpManuu, TMOJYYEHHOM M3  pas3IMYHBIX
HMCTOYHHUKOB, KPUTHUECKU aHAIM3UPOBATH MOJTy4yaeMyto HH(popMaIuio;

OOBSCHATH NMPUHIIUIBI ICUCTBUS MAIIMH, PUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKJIala POCCHUCKUX W 3apYyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCTIONIb30BaTh TEOPETHUECKHUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieueHrss 0€30MAaCHOCTH TMpU OOpalleHuu ¢ MNpudopaMd U TEXHUYECKUMHU
yCTpOMCTBaMH, HJIsi COXpPaHEHMsI 3[0pOBbS U COOJIIONEHUS HOPM HKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTb B TpYINNE C BBINOTHEHUEM PA3IUMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pabOTy TPYIIbI, pPaMOHATBHO paCHpeneNsaTh OOS3aHHOCTH U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHsIX, aJI€KBATHO OIICHUBATH BKJIA]l
Ka)KIOTO U3 YIaCTHUKOB TPYIIIHI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.
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TemaTuuyeckoe NVIAHUPOBAHUE

C YKa3aHUEM KOJIHYECTBA AaKAACMHUICCKHUX 1aC0B,

OTBOJAUMBIX HA OCBOEHME KAK/10i TeMbl Y4eOHOI0 MpeaMeTa H BO3MOKHOCTD

HCII0JIb30BAHMS 110 ITOM TeMe JIEKTPOHHBIX (LM (POBHIX) 00pa3oBaTEIbHBIX

pecypcoB, B TOM YHCJI€ C Y4eTOM pado4eil mporpaMMbl BOCIMTAHUA™

10 kaace
DJIEeKTPOHHbBIE
Ne Tema ypoka Koa-o JJIeMeHTBhI COAePKAHMS (ppoBbIe)
n/n JacoB o0pa3oBaTte/ibHbIE
pecypchbl
Paznea 1. PUSUKA U METOAbI HAYYHOI'O
ITIO3HAHUA
du3nKa U METOIbI bubmorexa LIOK
1.1 HayYHOTO HO3HAHHS 2 https://m.edsoo.ru/7f
41bf72
Pa3znen 2. MEXAHHUKA
bu6mmoreka [IOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f
41bf72
bu6mmoreka [IOK
2.2 JlunaMuka 7 https://m.edsoo.ru/7f
41bf72
3aKOHBI COXpaHEHUS B bubmorexa HOK
2.3 MEXAHIKe 6 https://m.edsoo.ru/7f
41bf72
Paznea 3. MOJIEKYJISIPHASI ®U3UKA U
TEPMO/IMHAMMKA
OCHOBBI MOJIEKYJISIPHO- bubmmorexa [TOK
3.1 KHeTITIECK O TeopHH 9 https://m.edsoo.ru/7f
41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOJIMHAMUKH 10 https://m.edsoo.ru/7f
41bf72
ArperatHble COCTOSIHHS bu6mmoreka [JOK
3.3 BemecTBa. Pa3oBbie 5 https://m.edsoo.ru/7f
TIePEXO0/IbI 41bf72
Paznen 4. JIEKTPOJIUHAMUKA
bu6mmoreka [JOK
4.1 DeKTpocTaTHKa 10 https://m.edsoo.ru/7f

41bf72
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[TocTostHHBIM bubnmoreka [JOK
4.2 AIIEKTPUUYCCKHU TOK. ToKH 12 https://m.edsoo.ru/7f
B PA3JIMYHBIX Cpeaax 41bf72
PeszepBHoe Bpemst 2
Hroro: 68
11 knace
DJIeKTPOHHbBIE
Ne Tema ypoka Koa-o DJIeMeHTBhI CO/lep:KaHus (HppoBbie)
n/n 4acos oOpa3oBaTe/ibHbIE
pecypchl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe 1moie. bubmuorexa [JOK
1.1 DJIeKTpOMAarHUTHAs 11 https://m.edsoo.ru/7f4
WHYKIIHS 1c97c
Pa3nen 2. KOJIEBAHUS U BOJTHbBI
MexaHn4eckue u bu6mmoreka [IOK
2.1 AJIEKTPOMArHUTHBIE 9 https://m.edsoo.ru/7f
KoJieOaHus 41c97c
MexaHn4eckue u bu6nmoreka [JOK
2.2 ANIEKTPOMArHUTHBIC 5 https://m.edsoo.ru/7f
BOJIHBI 41c97c
bu6mmoreka [JOK
2.3 Orntuka 10 https://m.edsoo.ru/7f
41c97c
Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPHUHA
OTHOCHUTEJBHOCTH
OCHOBBI CTICIIHATILHOU bubmmorexa LTOK
3.1 4 https://m.edsoo.ru/7f4
TEOPUU OTHOCUTENBHOCTH 1c97c
Pa3znen 4. KBAHTOBAS ®U3UKA
DNeMEeHTHl KBaHTOBOM bubmorexa LHOK
4.1 —— 6 https://m.edsoo.ru/7f
41c97c
bu6mmorexa [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f
41c97c
bu6mmorexa [IOK
4.3 ATomHOE 1po 5 https://m.edsoo.ru/7f

41c97c
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Paszgen 5. DJIEMEHTBI ACTPOHOMMNWHU U
ACTPOOU3BUKHU
DJIeEMEHTHI ACTPOHOMHUU U bubanorexa LIOK
51 acTpodusmKI P 7 https://m.edsoo.ru/7f
41c97c
Pa3nen 6. OBOBIIAIOIIEE IIOBTOPEHUE
bu6mmoreka [IOK
6.1 l?f;img?nuéee 4 https://m.edsoo.ru/7f
P 41c97c
PesepBHOE Bpems 3
HUroro: 68

- * Vyer pabodyeil mporpaMMbl BOCHUTAHUS B TEMAaTHYECKOM IJIaHUPOBAHUU
pabouux mporpamMm y4eOHBIX MPEIMETOB yTBEpXKIaeTca MpukazoM aupekropa MBOY
COMI Ne 55 na texymuii yueOHbIN roa He mo3aHee 31 aBrycra.
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