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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIHEro O0OIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ybTaTam
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIX B PI'OC
COO, a Takxe ¢ yu€roM ¢eaepanbHOil pabouell mporpaMMbl BOCIIUTAHUS U
KOHIIETIIMY TpernoaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTesIbHbIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yommx OCHOBHEIE
0o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromuxcs 10—-11 kmaccoB mpu
oOyyeHnn uX @u3nke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-
NEeATeNIbHOCTHOrO  monaxoxa. IIporpaMmmMa mno  Qu3MKe  COOTBETCTBYET
tpeboBanusiMm OI'OC COO k miIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM M
METaNpeIMETHBIM pe3yibTaTaM O0y4EeHHS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3ald  MEXKMPEIMETHBIX CBS3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeIMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(GbU3UKH Ha YPOBHE CPEHETO O0IIero 00pa3oBaHusl, INIAHUPYEMBIE PE3yJIbTaThl
OCBOEHHUS Kypca (U3UKHU: JUYHOCTHBIE, METaNpeIMETHBIC, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYACT:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca GU3HKK Ha 6a30BOM YPOBHE,

B TOM YHCJIE TIPEAMETHBIE PE3YIbTaThl MO roJamM o0y4YeHUs;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mno rojaM o0ydeHwusl.

du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBE yueOHOT0 MPeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]l B CHCTEMY
3HaHU 00  okpyxkawomem wmupe. llkonbHblE  Kypc  (u3MKH  —
CUCTEMOOOpA3yIOMi Il  €CTECTBEHHO-HAYYHbIX Yy4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIEKAT B OCHOBE TMPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMHUEH.
Hcnonp3oBanne M aKTHUBHOE MpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeesseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPHAIIOB C 3aJJaHHBIMU
CBOWCTBaMH ® JApyrux. W3yueHue (QU3MKM BHOCUT OCHOBHOM BKJAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaromuxcs, B
dbopMupoBaHHEe YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAHWUS TMpHU
BBITIOJTHEHUY UMM YUEOHBIX UCCIICIOBaHUM.



B ocHOBy kypca ¢u3ukd 11 ypOBHSI CpeIHEro oO0Iero oOpa3oBaHMS
MOJIOKEH P WACH, KOTOPhIE MOXKHO pPacCMaTpyBaTh KaK TPHHIUIBI €T
OCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCSA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepua U3 BCEX pa3iesoB (GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEM Marepuasl Kypca (U3UKH
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTcs
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pUU, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzanus NpearionaraeT MCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAyKHU, OCMBICICHUE CBSI3U PA3BUTHS
bu3uKkM ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaonou nanpasnennocmu. Kypc Qusnku mnpeanonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYCCKUX U TEXHOJIOTHICCKUX MTPUITOKEHUT
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercs: TOCPEIACTBOM BBEICHUS DJIEMEHTOB
colepKaHus, TOCBAMIEHHBIX 3KOJOTHMUYECKHM TIpo0jIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXke 00CYXICHUSI
npo0seM  palMOHATILHOTO  MPUPOJOMNOJIB30BAHUS M IKOJOTHYECKOM
0€301MacHOCTH.

CrepHEBBIMU dJIEMEHTAMHU Kypca (U3UKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus ABJIAOTCA puznueckre Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYpE TTOCTpOEHUS (PU3NUIECKON TeopuH, poi GyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJE, TpaHUIAX
NIPUMEHUMOCTH TEOPHM, [JIsi ONHUCAHMUSI €CTECTBEHHO-HAYYHBIX SIBIICHUN U
MIPOIIECCOB).

CHCTeMHO- e TETFHOCTHBIN TIOIX0/T B Kypce (DU3UKH peain3yeTcsl MPEx e
BCErO 3a CYET OPraHU3ALMH IKCIIEPUMEHTAIBHON IEATeIbHOCTH 00yYarouuXcsl.
st 6a3oBOTO ypOBHS Kypca (HU3MKM — OTO UCIHOJIb30BAaHUE CHUCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpPBIC B Iporpamme o (pusuke 00beAMHEHBI B OOIIMI CITUCOK YUYEHUYECKUX
pakTUYeCKUx padoT. Boljenenre B ykazaHHOM NepeyuHe J1JabopaTOpHbBIX padoT,
MPOBOJIMMBIX JIJIS KOHTPOJISI W OIICHKH, OCYIIECTBIISCTCS Yy4YaCTHUKAMU
00pa3oBaTeNBLHOTO TMPOIEcca HMCXOAS M3 OCOOCHHOCTEW TMJIAaHUPOBAHUS U
ocHameHus kaOwHera ¢u3uku. Ilpm 3ToM oOecrieunBaeTcs OBJIAJICHHUE
00yYarouMMuUCss YMEHUAMH MPOBOAUTH KOCBEHHbIE U3MEPEHUS], UCCIIEI0BAHUS



3aBHCHUMOCTEH (DU3UYECKUX BEIWYUH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonblioe BHMMaHME yNENSETCS PEIICHHUI0 Pacu€THBIX M KaueCTBEHHBIX
3ajnad. [Ipu aTOM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C IBHO
3aJJaHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIIOIINE TPUMEHSATH H3yUYeHHbIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjiena Kypca, TaKk U HHTETpUpPYs 3HaHUA U3
pa3HbIX pa3zaenoB. [[1s1 KaueCTBEHHBIX 3a/la4y MPUOPUTETOM SIBIISIOTCS 3a/laHus
Ha 00BSICHEHNE IPOTEKAHUs (PU3NUYECKUX SABJICHUH U MIPOLIECCOB B OKPY KAIOILEH
KU3HU, TpeOyroue BbIOOpa (PU3MUECKON MOAENU ISl CUTYallud HPaKTHKO-
OpUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOECHe4eHHI0 ydyeOHOro mpouecca 0a30Bblil ypoBeHb Kypca
(U3MKM Ha YpPOBHE CpEAHEr0 OOIIEro OO0pa30BaHUSA JOJDKEH H3ydaTbCs B
YCJOBHSIX IPEIMETHOTO KaOWHeTa (PU3UKU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHETa MpPEAMETOB €CTECTBEHHO-HAy4YHOro LHKIAa. B kabOuHeTe Qu3Nku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTOpHOE O0OPYJOBAaHUE JUJISl BBINOJIHEHUS
YKa3aHHBIX B IMporpamMMme Mo (U3MKE YUYEHHUYECKUX IPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy0BaHUE.

JleMoHcTpaninoHHoe obopynoBaHue GOpMUPYETCS B COOTBETCTBUHM C
MPUHIUMIIOM MHHHMAJIBbHOM JIOCTATOYHOCTH M OOECIEUMBAET MOCTAHOBKY
NEPEeUYUCIIEHHbIX B MpOrpaMMe MO (U3UKE KIIOYEBBIX JAEMOHCTpALUNA s
UCCJIEIOBAHMSI U3Yy4YaeMbIX SIBICHHM MW MPOLIECCOB, SMIMUPHUUYECKUX W
(yH1laMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 0OOpyIOBaHWE MJIsI YUYEHUUECKUX NPAKTUUECKUX pabdoT
(dopmupyeTCs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JByX oOOyyarommxcs. TeMaTH4ecKue KOMIUIEKTbI
J1a00paTOPHOTO OO0OPYIOBAHMS JOJDKHBI OBITH MOCTPOSHBI Ha KOMILJIEKCHOM
MCIIOJIb30BAaHUU aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKIKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX Jab0OpaTOpuil.

OCHOBHBIMHU 1IEJIIMU U3y4Y€HUSI PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

e (opmHpoBaHHE HHTEpEca W CTPEMIICHUS OOYYaIOUIMXCA K HAay4YHOMY
M3YYCHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEILCKOTO OTHOIICHUS K OKPY>KaIOLUM
SBJICHUSIM;

e (opmHpoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3y4EeHUS
OCHOB CTPOEHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHY;



dbopMupoBaHUe yMEHUN OOBSCHATH SIBICHUS C HCIHOJb30BAaHUEM
(bu3HUeCcKNX 3HAHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUEe MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JloCTIoKEHHE ATHX TeNiel 00eCcTIeunBaeTC sl PEIICHHEM CIIEAYIONINX 3a71a4 B
nporiecce U3ydeHus Kypca (PM3UKH Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHMs:

npuoOpeTeHHe  CUCTeMBbl  3HaHUHM 00  o0mux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX, BKJIOYAs  MEXAHHKY,
MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE€ YMEHUN MPUMEHATh TEOPETUYECKUE 3HAHUA A
OoOBbsACHEHUS] (PU3NYECKUX SIBICHUA B TIPUPOJAE M JJIs1 TPUHSATHS
NPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOM KU3HMU;

OCBOCHHME CIIOCOOOB pEUIEHUS Pa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nuecKol MOJENbI0, 3a4ad, MOJPA3yMEBAIOIINX CAMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJENH, aJIeKBAaTHOW YCIOBHSIM 3a1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, UX BIUSHUS Ha
OKPY’KaIOILYIO CPEAY;

OBJIAJICHUE METOJAaMU CaMOCTOATENbHOTO IIJIAHUPOBAHMS U TIPOBEICHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpEeIENICHHS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

cO37aHue YCIIOBUM TS pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEZICIIO).

[Ipennaraemelii B mporpamMMe 1o (pu3MKe MepedeHb JTaOOpPaTOPHBIX U
NPAaKTHYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb IETaeT BBIOOP
NPOBEJCHHS JTa0OPAaTOPHBIX PabOT M OMBITOB C YUYETOM HHIWBUIYATBHBIX
0COOEHHOCTEHN 00yJaromuxcs.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3nen 1. @u3uka u MeTOAbl HAYYHOT'O IIO3HAHUSA

@duznka — Hayka o npupoze. Hayunele METOABI MO3HAHMS OKPYXKAIOLIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duznyecKue 3aKOHbI U TEOPUU. [ paHULIbI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUA.

Ponb 1 mecTo ¢u3uku B pOopMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble M IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOEKIMWHU HA OCU CUCTEMBI KOOPAHMHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMEeICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobosHOE TasieHne. Y CKOpeHHe CBOOOIHOTO MaACHUS.

KpuBonuneinoe paBwxeHue. JIBWKEHHE MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C IIOCTOSSHHOM IO MOIYJIKO CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTHK
JBH>KCHUSL.

[IpeoOpazoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OPONIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hanpagienne ckopocTul pu ABMKEHUH 10 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne HepaBHOMEPHOTO IBUKEHUS C LIEIIbIO ONPEAETICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOWIEHUS MEXAY IyTSAMH, MPONUIAECHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3yyeHne NBMKEHUS [IAPUKA B BA3KOM KUIKOCTH.

N3yuenue aBMxKEHUS Tea, OPOUIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocuTensHOCTH ['aymmnesa. llepBeii  3akoH  HproroHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unmu cui. Bropoii 3akon HetoToHa
JUI MaTepUajJIbHOM TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoOro TtaroreHus. Cuna Ttsokectn. l[lepBas kocMuueckas
CKOpPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUs, kaueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuina TpeHHs CKOIBKEHHS U cuia TpeHus rnokos. Koadduiment
TpeHusi. Cuia COMpOTUBIICHUS NPU IBUKECHUU TEJIa B )KUJKOCTHU WJIU rase.

[ToctynarenbHOE U BpalllaTeIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIIBHO OCH BpaileHus. Ilimedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHUYecKre YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TMOIIIWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CroxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oAbEME U A CHUM.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.



VYcnoBus paBHOBecus TBEpAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBmxKeHUs1 OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT ux aedopMaiiuu.

UccnenoBanne ycnoBuil paBHOBECUSA TBEPAOIO TeEJA, HMEIOIIETO OCh
BpAaIlCHMUS.

Tema 3. 3axouvl coxpaneHus 6 mexaHuke

Nmmynsc MatepuanbHOW TOYKM (TeNla), CUCTEMbl MaTe€pHalbHBIX TOYEK.

Nmnynse cuiibl 1 UBMEHEHUE UMITYJIbCA TEJa. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE IBHKCHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckas sHeprusi mMaTepualibHON Touku. TeopemMa 00 M3MEHEHHH
KUHETUYECKON IHEPTUU.

[TorenuuanbHas SHEPrus. [TorennumanbHas SHEprus YIIPYTO
neopMupoBaHHOW TpykuHbI. [loTeHIManbHAs »SHeprus Tena BOIU3U
MOBEPXHOCTH 3E€MIIH.

[loTenmumanbHble W HEMOTEHUHUANbHbIE  CUJbl.  CBs3b  PabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CUCTEMBI TEI.
3aKOH COXpPAaHEHUS MEXAHUYECKOW SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeCKHe yCTPOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOTIED,
IIPYXKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIIMATILHON YHEPTUU B KHHETHUECKYIO 1 OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenune abCOIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOTHI CHITBI C K3MEHEHUEM MEXaHUYECKOM SHEPTHH
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Pa3znen 3. MousiekyasipHast puU3MKa U TEPMOJUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu
OcHOBHBIE IOJIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Huddysus. Xapakrep IBUKEHUS U
B3aMMOJEHCTBUS YacTUL BellecTBa. MoJienu CTPOEHUS Ta3oB, KUIKOCTEU U



TBEPABIX TEN U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE ATHX Mojienei. Macca
u pa3mepsl Mosiekysl. KonndecTBo BemectBa. [locTtositnaas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp
Llenbcus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYJISPHO-
KHMHETUYECKOW TEOpUU MICANBHOrO ra3a. AOCOIIOTHAS TeMIepaTrypa Kak Mepa
CpeaHEN KMHETHMYECKOM SHEPTrUU TEIUJIOBOTO JIBWXKEHUs yacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHEe MeHzaeneeBa—
Kunaneitpona. 3akon J{anberona. M3onpoiieccsl B HACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduyeckoe MpeACcTaBICHUE  H3O0IMPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHHuecKue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OpTaHUYECKUX COEIMHEHUN.

OnbITel 10 1M Py3Un KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSI.

Mopueinb, WuTIoCTpUpyroLIas IpUpPoay AABICHUS Ta3a Ha CTEHKU COCY/a.

OneITHl, WUIFOCTPUPYIOLIME YPABHEHUE COCTOSHMS HACAIBHOIO rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

Omnpenenenne Macchl BO3ayXa B KIACCHOW KOMHATe HA OCHOBE U3MEPEHUN
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnepoBanre  3aBUCUMOCTH ~ MEXKAYy  [apaMeTpamMd  COCTOSIHHS
pPa3peKEHHOrO0 Tasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHamuueckas cucteMa. BHyTpeHHsIs1 SJHEPTHs TEPMOAMHAMUYECKOU
CUCTeMbl U cmocoObl €€ wu3MeHeHus. KomnuecTBo TemnoTsl U pabdora.
BHyTpeHHsIs 3HEprUsi 0JJHOATOMHOTO MJeaNbHOrO raza. Buasl Temionepenaun:
TEIJIONPOBOJHOCTh,  KOHBEKIHUSA, HW3JIyYeHHE. YJelnbHas TelI0EMKOCTh
BenecTBa. KoanmuecTBo TEII0Thl IpH TEIIonepeaaye.

[Tonsitue 00 ammabaTHOM mporecce. [lepBhIii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHne nepBoro 3aKkoHa TEPMOAMHAMUKH K M3omporeccam. I'papuueckas
UHTEpIpeTanus padoThl rasa.



BTtopoii 3akon TepmoanHamuku. HeoOpatmMocTh IPO1IECCOB B IPUPOJIE.

TerutoBele  mamuHbl.  [IpyHOMOBI  AEHCTBUSA — TEIJIOBBIX — MAIIWH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MalnHaX. Koad@duiMeHT mosie3Horo
nerctBusa TeruioBod MamuHbl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TETUIOIHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHHUsi, ObITOBOW XOJOAWIbHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3meHenue BHYTpEeHHEH SHEPTUM Tella MPU COBEPUICHUU PaOOTHI: BBUIET
MpoOKM M3 OYTBUIKM MOJ ACHCTBUEM CKATOrO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3menenue  BHyTpeHHEW  SHepruu  (TeMIepaTypbl) Tela  IpH
TEeIUIonepeaaye.

OnbIT Mo aanabaTHOMY paCUIMPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTaTelii BHYTPEHHErOo CropaHus,
PEaKTUBHOTO IBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3mepenne yaenpbHON TEIMIIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanusa eeuyecmea. Dazosvie nepexoovl

[Tapoo6pa3zoBanue u koHaeHcanus. Micmapenue u kunenue. AGCOMIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO3AyXa. HachllleHHBIM map. YenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATypPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe temo. Kpucramivueckue u aMopdHbie Tena. AHU30TPONUs
CcBOMCTB KpucTamwioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPUAIIBL.
[InaBneHue u KpucTaIU3anus. Y ieJapHas Teriorta miasiaeHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TIOJIyYEHUSI COBPEMEHHBIX MaTEPHUAaIOB,
B TOM YHCJI€ HAHOMATEpUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

Ha6nronenue HarpeBanus  IJIaBJIeHUs KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOHCTpalnusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHrne OTHOCUTENBHOM BIIa)KHOCTH BO3YXa.



Paznen 4. JjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DnexTpuzanus Tel. OIEeKTpUYecKuid 3apsia. JIBa BHIA AJIEKTPUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U TOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

B3anmoneiictBue 3apsnoB. 3akoH Kyrnona. ToudeuHbI SIEKTpUYECKUN
3apsia. Dnexkrpudeckoe noiie. Hanpsok€HHOCTE anekTpudeckoro mois. [puHnun
CYIEPIIO3ULINH JIEKTPUUECKUX MOJEH. JIMHUN HApsHKEHHOCTH SJIEKTPUYECKOTO
TTOJISL.

PaGora cun oanexrpocraruueckoro moissa.  [lorennman. PasHocTh
IOTCHIMAJIOB. [IpOBONHMKM U OUANEKTPUKA B IIIEKTPOCTATUYECKOM IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apsSKEHHOTO KOHJAEHCATOPA.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHHE: SIJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOPOB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN anmapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS SJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIMBIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONIagu
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUUECKUM TOK. YCJOBHS CYILIECTBOBAHUA JJIEKTPUUYECKOTO TOKa.
Hctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 yuacTKa L.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONMPOTHBJICHUE BEIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE IPOBOIHUKOB.

PabGora »snexktpuyeckoro Toka. 3akoH JDxoyns—JleHna. MoIHOCTh
AIEKTPUYECKOTO TOKA.



DNEeKTPOABMKYIIASL CHUJIA U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA.
3akoH OmMma 11 TOJHOM (3aMKHYTOW) »3iekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAs  NPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIIEHUS METAINIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku.  CoOcTBeHHass M MOpPUMECHas  MPOBOJAUMOCTD
noJiynpoBOoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciuiaBaXx dJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIU3.

DIIEKTPUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHHueckue yCTpPOWCTBA M NPAKTUYECKOE INPUMEHEHHE: aMIIepMeETp,
BOJIBTMETpP, PEOCTAT, MCTOYHHMKM TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COINPOTHBIICHHS, BAKYYMHBIN
IUOJT, TEPMUCTOPBI U (POTOPE3UCTOPBI, MOITYITPOBOJHUKOBBIN AUO/I, TaJbBAaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsimoe wu3MepeHue HNEKTPOABUKYIIEH Cuibl. KOpOoTKoe 3aMbIKaHHE
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii skcnepumenm, 1abopamopmsie padbonul

N3ydeHune cMEmaHHOro COETMHEHUS PEZUCTOPOB.

N3mepenune 3eKTpOABUKYILEH CHIIbI KICTOYHUKA TOKAa U €0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCyIiecTBIsSIeTCs C
YYETOM COJEPIKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMHU MaTEMaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.



Meswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, THIOTe3a, (pru3nueckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICITMPOBAaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napaboua, runepooia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYyHKITUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOIECTBO, BEKTOPHI U UX MPOEKIUU Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHUE B )KUBOU Ipupoe, Auddy3us, ocMoc,
TEMJI000MEH  JKHMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEpPEAAaud, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ,
MOJIb BEILIECTBA, MOJIIPHAsl MAcca, TEIJIOBbIE CBOMCTBA TBEPABIX TEI, KUIKOCTEN
Y Ta30B, JIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJINTUYECKAST JUCCOLMALIMS,
raJibBaHUKA.

l'eocpagpusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcus: mpeodOpa3zoBaHUE ABUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMITHUKH, UCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JPYTHUE), JBUTATEh BHYTPEHHETO
cropanusi, napoBasi TypOuHA, OBITOBOM XOJOJIWJIBHUK, KOHIHMIIMOHED,
TEXHOJIOTUM  TOJYYEHHUS COBPEMEHHBIX MaTepUaJoB, B TOM YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, AIEKTPOCTATUYECKAsl 3aIUTA, 3a3€MIICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEp, 3JIEKTPOHArpeBaTeIbHbIC
IpUOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI, TATHBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctostHHble  MarHuThl. B3amMonencTBME TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKuuu. [IpuHIUMN cynepno3uuuun
MAarHuTHBIX MoJiel. JINHUM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOU
WHJIYKIMH T0JII HOCTOSTHHBIX MAarHUTOB.

MarauTHoe 1mOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHUNA HHAYKIWHA
MAarHUTHOIO TOJIS UIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaecTBre MpoOBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.



Cuna JlopeHiia, €€ Monayiab U HampapiieHHe. JIBHKeHHE 3apsHKEeHHOM
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHne »IEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIAYKIUHU. OJIEKTPOABMKYIAS CHJIA WHAYKUHUH. 3aKOH 3JIEKTPOMArHUTHOM
nHayknuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DIEKTPOABUAKYIIAS CUJAa HMHIYKIUU B
IPOBOJHUKE, TBHKYLIEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno JleHua.

NHnykTUBHOCTh. SfIBIEHHME CaMOMHAYKIMU. OJEKTPOJBIXKYILIAs CHJIA
CaMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA WM IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHUThI, 3JIEKTPOMArHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS T1€Yb.

Jlemoncmpayuu

OnesIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM ITOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

HevictBrue cuibl JIOpeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHAYKIIUU.

IIpaBuno Jlenna.

3aBUCUMOCTB JICKTPOABHKYILEH CHIIbI MHIYKIIUHA OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOUHIAYKITUH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

UccnenoBanue AelcTBUS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3znen 5. Kojie0anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA
KonebGarenbnass cucrema. CBOOOJIHBIE MEXaHHYECKHE KOJICOAHMUS.
["apmonunueckue konedanus. Ilepuon, yactora, aMmuTya u ¢asza KojeOaHUM.
[Ipy>xuHHBIN MassTHUK. MaTemMaTH4eCKUii MassTHUK. Y paBHEHUE TAPMOHUYECKUX
kosiebanuil. [IpeBpalienue 3Heprun Npyu rapMOHUYECKUX KOJICOaHUSIX.



Konebarenbublii kKOHTYp. CBOOOJIHBIE SJEKTPOMATrHUTHBIE KOJICOAHUS B
UJICaIbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHHUYECKUMH HU
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATTLHOM K0JIe0ATEILHOM KOHTYPE.

[IpencraBienne o0  3aryxalnmx  KojieOaHusiX.  BBIHYXIEHHbIE
MeXaHuueckue KojeOaHus. Pe3onHaHc. BbIHYyXJEHHBIE 3JIEKTPOMAarHUTHBIC
KOJIeOaHMUsl.

[lepemennsbiii TOk. CHHYCOWIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHUJIBI TOKA H
HaMNpsHKEHUS.

Tpancdopmarop. [IpousBoacTBO,  mepegaya W [OTpeOIeHUE
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
anekTposHepruu. KynbTypa HCONb30BaHUS AIEKTPOIHEPTUH B MTOBCEIHEBHOM
KU3ZHU.

TexHUYeCKHe yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IICKTPUUECKUN
3BOHOK, T'€HEpaTOp MEPEMEHHOTO TOKa, TUHUU dJIEKTpornepeaay.

Jlemoncmpayuu

UccnenoBanune mapameTpoB KosieOaTeabHOM CUCTEMBbI (NMPYKUHHBIN WM
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxaromumx KojieOaHui.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HaNpsKEHUS OT BPEMEHU)
JUTSL QJIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc mnpu mnocneqoBaTeNbHOM COEAMHEHUU PE3UCTOPa, KaTyIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mogens TUHUYU AIEKTPONEpPEaayuH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCMMOCTH TIEPHOJIa MAJILIX KOJIEOAHUM Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B I1ENH U3 MOCIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIIKK U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHsl pacnpoctpanenus. Ilepuoa. CkopocTb
pacrpocTpaHeHus W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
WNutepdepentus u qudpaxims MEXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIC BOJIHBI. YCIIOBHUSI H3JIYUYCHHS SICKTPOMATHUTHBIX
BOJH. B3auMHas opueHrtauust BektopoB E, B, V B 3iexkTpoMarHuTHON BOJIHE.
CBOIICTBA JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, TOJISIpU3aLus,
mudpakuus, uarepdeperius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIBI pauOCBSI3U U TeNEBUACHUS. Patnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPEBI.

TexHuyeckre ycTpoiCTBa M NMPAKTHUUECKOE NMPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Telepon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomieecs Te0 Kak HICTOYHUK 3BYKa.

Habnronenue otpaskeHus U MPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Haobntonenune nntepdepeHunu 1 fuppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB ~ DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaKEHWE,
pesioMJICHUE, MOJspu3alus, JudpaKius, nHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMogMHENHOE pacpOCTpaHEHUE CBETa B
oaHopoaHOM cpeae. JIydu cBera. ToueuHblld HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [loctpoeHue n3odpaxxenuii B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasarenb npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [Ipenenbubiii yromn
MOJTHOTO BHYTPEHHETO OTPaXKEHUS.

Hucnepcus ceeta. CiaoxHbI coctaB Oenoro cBeta. LIBer.

CobOuparoriie ¥ pacceuBalIIue JWH3BL. ToHKas JsuH3a. DOKyCHOE
pacCTOsTHUE W ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoenne m3zoOpakeHui B
COOMPAIOITUX M PACCEUBAIOIINX JUH3aX. DopMyJia TOHKOW JIMH3BI. Y BeJIMUCHUE,
JlaBaeMOe€ JINH30M.

[Ipenensl MPUMEHNMOCTH T€OMETPUUECKON ONITHKH.

BonnoBass onrtuka. Mutepdepenmus cera. KorepeHTHbIE HCTOYHHKH.
YcaoBusi HaOmOEHNUS MAaKCUMYMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(a3HbIX KOTEPEHTHBIX UICTOYHUKOB.



Hudpakuus cBera. JudpakimonHas pemeéTka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAaKCMMyMOB TIpM TAJCHHM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOMCTBA M TPAKTUYCCKOE NPUMEHEHHE: OYKH, JIyTa,
doToamnmapar, MPOCKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpsiMmonuHeHOEe pacnpocTpaHEeHUE, OTpaKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. MoIellb CBETOBO/IA.

NccnenoBanue cBOMCTB N300paXKeHU B JTMH3AX.

Mojenu MUKpPOCKOIIa, TeJIeCKOTa.

Habnronenune natepdepeHunn crera.

Habnronenue nudpakiyu ceera.

HaOnronenue nucnepcuu ceera.

[Toyyenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[TonyyeHue cekTpa ¢ MOMOIIbI0 AUGPAKIUMOHHON PEIIETKY.

Habnronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune nmokazaTens MpeOMICHHS CTEKIIA.

WccnenoBanue CBOMCTB N300paXKeHU B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

['paHuibl TPUMEHUMOCTH  KJIIACCHUYECKOM  MeXaHuku. IlocTynatel
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETAa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJIMHBL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CB43b MacChl C DJHEPruel W HMITYJIbLCOM PEIISITUBUCTCKONM YaCTHUIBI.
DHeprus MoKosl.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmut K6anmoeoil onmuxKu
®otonbl. ®opmyna Ilnanka cBA3M 3HEpruM (POTOHA C €ro YacTOTOM.
DHeprus U UMIyJabC POTOHA.



OtkpeiTue u uccinenoanue ¢otodrpdekra. OmnbiTel A. I'. Cronerosa.
3akonbl poTodddexra. YpaBHenue DitHmTeiiHa 11t poTtodddekra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texauueckne ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnenb aroma Tomcona. OnbiTel Pezepdopraa mo paccessHUuIo o -4acTHIL.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3myueHune w moriomeHue
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bupsl
criekTpoB. CIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonHoBbeie cBoiictBa yactuil. Bomnbl ne bpoins. KopmyckymnsipHo-
BOJIHOBOM JyaJIU3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue mMHEeHYaThIX CIIEKTPOB U3ITYyUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HaOmnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAIOIIME CJIOXKHOCTh CTpPOCHHs spa. OTKpbITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompemeneHuro  cocTaBa
paanoakTuBHOrO wu3nyuyeHus. CoicTBa anbda-, Oera-, ramma-u3lydeHHUS.
Biusinue paagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast Mmojens sipa [elizenoepra—
NBanenko. 3apsn siapa. MaccoBoe uucio sajapa. M30Tomsl.

Anwda-pacnaa. DJEKTpPOHHBI W TMO3UTPOHHBIN Oera-pacmazn. [amma-
U3JIly4yeHue. 3aKOH PaJuOaKTUBHOIO pacraja.



DHeprus CBsA3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jlepext Macchl sapa.

Anepusle peakuuu. [lenenue u cuHTE3 A1€p.

Anepnseiii peaktop. TepmosiaepHsii cuHTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHON SHEPrETUKH. DKOJIOTHYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTop1 HAOIIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MUpa.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: HO3UMETP,
Kamepa BunbcoHa, saepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOUIUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadpusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3UKH

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMHUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MUIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cuctema.

Comnnne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CojiHila U 3BE3L.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpamMma «CIIEKTpalbHBbIM KJIacc —
CBETUMOCTB». 3BE3/bI INIABHOM IOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEAOBATEIBHOCTH. BHyTpeHHEE CTpoeHue
3BE€311. COBpEMEHHBIE TPEACTABIECHUS O IPOUCXOKACHUU U 3BoMoUK COJIHIIA U
3BE31. DTanbl )KU3HU 3BE3 .

Muieunsiii [Iyte — Hama I'amaktuka. I[lonoxxenue u nBuxenne CoyHIA B
lNanaktuke. Tunel ranaktuk. Pagroramaktuky u kBazapbl. YUEpHBIE IBIPHI B A1pax
rajakTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa606ma. PazGeranwue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukroBoe usinyudeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

Haolmnronenust HEBOOpYEHHBIM TJ1a30M C UCTI0JIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN JUIsl  ONpEACNICHUs] TOJOXKEHUsT HEOECHhIX OOBEeKTOB Ha



KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aMsi (CeBEpHOro MoJymapusi U sSIpKue
3BE3/bI.

Habmronenus B Teneckon JIlyHsl, raneT, Mieanoro Ilytu.

O06o01maromee NOBTOPeHUE

Ponp Qusukm u acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKM W acCTpOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
¢dusnueckoil Teopur B GOPMUPOBAHUU TPEJICTABICHUN O (HU3MUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce oCyIiecTBIsSIeTCs C
YYETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBA3E€U C KypcamMu MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TeoTrpadyy U TEXHOJIOTHUH.

Medswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAyYHOIO
MO3HAHUS: SIBJICHHE, HAy4YHBIN (DakT, rumores3a, puznueckas BETUYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YPAaBHEHHUH, TPUTOHOMETPUUYECKUE
byHKIUU: CHHYC, KOCHUHYC, TAHTEHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECCTBO, BEKTOPHI U UX MPOCKIUU HA OCH KOOPJUHAT,
CJIIO)KEHHWE BEKTOPOB, NPOM3BOJIHBIC JJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
1101001 TPEYTOJILHUKOB, OMIPEIeNICHNE IUTONIAIA TUIOCKUX PUTYpP U 00bEMa Te.

buonocus: »nektpuyeckue SBICHUS B JKMUBOW TMPHUPOJE, KoJeOaTeIbHbIS
JIBUKEHHUS B )KMBOW MTPUPOJE, ONTUUYECKUE SIBJICHUA B )KMBOU IPUPOJIE, ICUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTALUIMYECKAsT CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsSI KPUCTAUIMYECKOW  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagua: wmarHuTHbIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doToChEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonocus: NWMHUW DIIEKTPOIlEpENad, TIE€HEpaTop IIEPEMEHHOIO TOKa,
3JIEKTPOJABUTATEIb, HHAYKIIMOHHAA ME€Yb, Pafap, PaaAuONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN anmnapaT, BOJOKOHHAsI ONTHKA,
coJIHeyHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA



OcBoenune yueOHOrOo Tpeameta «Du3mKa» Ha ypOBHE CpPEAHEro O0OIIero
oOpazoBanusi (0a30BbIN YPOBEHB) TOKHO O0ECTICYUTH JOCTIKCHHE CIICTYIONINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YydeOHoro mpenmera «Duznkay
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOM BHYTPEHHEH TMO3UIMEN JMYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHHUIA,
COOTBETCTBYIOIIMX TPAJWLUMOHHBIM LIEHHOCTSM POCCHUKMCKOr0 OOIIeCTBa,
pacllMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBbHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIe B YaCTU:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMN 00YyHaIOIErocs Kak akTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

OPUHATHE TPAJULIUOHHBIX OOIIEYEIOBEYECKHMX T'YMaHUCTHUECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTBh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aUMOJEHCTBOBAaTH C  COLMAJIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHHUE K I'OCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHUIM
POCCHICKUX YUYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlIMIO U MPUHUMATh OCO3HAHHBIEC PEIlICHUS,
OPUEHTHUPYSCh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI Y LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONUMBOTO OyAyILEro;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAs OCTETUKY HAY4YHOI'O
TBOPUYECTBA, IPUCYILIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:



MHTEpPEC K pa3iuuHbiM chepam nmpodecCHOHaATbHON AESITENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymield mMpodeccuu U Ppeanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
($U3MKH Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOTrNYeCKOTro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJBTYpbl, OCO3HAHUE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPY’KAIOIIEW Ccpele Ha
OCHOBE 3HaHUS LEJNE yCTONYMBOrO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEHHE ONBITa JEATEIBHOCTH SKOJOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE LEHHOCTH HAy4YHOHN JESATENbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3y4eHUs (U3MKKM OCYIIECTBIATh MPOEKTHYID U  HMCCIEIOBATEIbCKYIO
NeATENbHOCTh UHNBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU IEATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHOKCHMUS;
BBISIBJISITH  3AKOHOMEPHOCTH M TIPOTHBOPEUYMSI B  pacCMaTpPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IJIaH PEIICHUs TPOOJIEMbI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHTb KOPPEKTUBBI B JEITEIbHOCTb, OIIEHHUBATh COOTBETCTBHUE
pEe3yJIbTAaTOB LEISAM, OLIECHUBATh PUCKU MOCIIECICTBUN IESITEIbHOCTH;
KOOPJAVMHUPOBATh U BBINOJHATH pabOTy B  YCIOBUAX pPeajJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.
ba3oBble ucciaenoBarejabCcKue JeCTBHUA.



BIIJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHSATHSIMHA M METOJIAMH
duznyecKoil HayKu;

BJIaJ€Th  HaBBbIKAMM  y4€OHO-UCCIIENOBATENBLCKOM M IMPOEKTHOM
JEeSTEIbHOCTH B 007acT (U3HMKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3UIECKOTO COJIEPKaHus,
MIPUMEHEHHUIO PA3INIHBIX METOIOB TTO3HAHNS,

BJIQJCTh BHUAAMH JEATEILHOCTH IO TMOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, MNpeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUM YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJW3MpOBaTh 3aaady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHS, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TIOJYYCHHbIE B XOJI€ PEIICHHS 3aJaydl pe3yJbTaThl,
KPUTHYECKHA OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH W3MEHCHUC B
HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
JeSITeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YyMETh TIEPEHOCHUTh 3HAHHWS 1O (QU3NKE B TPAKTHYECKYIO 0O0JIacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HaBBIKAMU TTOTyYeHUS HHGOPMAIH (PHU3NIECKOTO COJEPIKAHMS U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH TMOUCK, aHAJINU3,
CUCTEMATHU3AINI0 U WHTEPIPETAUI0 WHPOPMAIIMU Pa3IUYHBIX BUIOB U (HOpM
MpeICTaBJICHHUS,

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIB30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AITMOHHBIX
3a7a9 ¢ CcoOJfoAcHUEeM TPeOOBAaHWM SPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPSKCHHS, TIPABOBBIX M OTHYCCKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

CO371aBaTh TEKCThI (PU3MUECKOTO COJEPKAHMS B PAa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus WHOOpPMAIMU U I1EJEBOM  ayJUTOpUHU, BBIOMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIINH.



KoMMmyHuKkaTHBHBIE YHHBepPcadbHble yueOHbIe 1eiiCTBUA:

OCYIIECTBIISATh OOIIEHWE Ha Yypokax (U3UKH U BO BHE-YPOUHOU
IesITeTbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii ¥ CMsr4artb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATD U UCTIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAWBUIYaTbHOM
paboTHI;

BBIOMpATh TEMATHKy U METOJbI COBMECTHBIX JACUCTBHI C yU4ETOM OOIIHX
WHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJUICKTHBA;

OPUHMMATh 1I€JIi  COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATH U
KOOPAWUHUPOBATh JIEUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATH IJIaH JEWCTBUH,
pactupenenaTb poiu C Yy46TOM MHEHUH YYaCTHHUKOB, OOCYXXKIaTh Pe3yJbTaThl
COBMECTHOU padoThI;

OILICHMBATh Ka4eCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
oOLIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE IPOEKThI, OLEHUBATh HJEU C MO3ULIHUU HOBU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHHWE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I03HABATEIBHYIO JAESATEILHOCTD B 00J1aCTH
GU3NKKM W aCTPOHOMHUHM, BBIABIATH MNPOOJIEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJISATH IUIAH PEUICHUS! PACUETHBIX M KAYECTBEHHBIX
3aja4, IJIaH BBIMOJIHEHUS MPAKTUYECKOW paboThl € y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacMpATh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBATH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO JSPYAUIMU B 00JIacTU
(U3HKHU, TOCTOSTHHO MOBBIIIATH CBO 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH MHTEJICKT:



JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCHTh KOPPEKTHBBI B JEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJaJCTh HAaBBIKAMHU II03HABATEIBHOM pPEQIICKCHH KaK OCO3HAHUS
COBEpINACMbIX JICHCTBHH M MBICIUTEIBHBIX IPOIECCOB, MX PE3yJIbTaTOB H
OCHOBaHMIA;

HCIIOJTh30BATh MPUEMBI pedICKCHH JIJISl OIEHKH CUTYAIlNH, BLIOOpA BEPHOTO
PEIICHMUS;

yYMETh OIICHUBAaTh PUCKH W CBOCBPEMCHHO IPHHUMATh PCEHICHUS 10 HUX
CHUKCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI NPYTUX TPHU aHAJIU3E PE3yIbTaTOB
NEATCIIBHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M apryMEHTBI JPYTrUX IIPH aHaJIu3e pPe3yJIbTaTOB
NESATCIIBHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIHTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I YpPOBHS CpEeAHEro oOIero oOpa3oBaHUA Yy OOYYarOIIUXCS

COBEPILIEHCTBYETCS HMOITMOHAJIbHBIN UHTEJIEKT, MpEANoIararonuii
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh aJanTUPOBAaTHCA K
AMOITMOHAIEHBIM H3MEHEHHUSM U MTPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K JIOCTHXKCHHIO 1IeNIN
U yCrexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOS U3 CBOUX
BO3MOXKHOCTEH;

OSMIATHH, BKJIIOYAIOIMIEH CIIOCOOHOCTh IMOHUMATh 3MOIMOHAIHLHOE
COCTOSIHHE APYTHX, YIUTHIBATH €TI0 TPH OCYIICCTBICHUH OOIICHUS, CIOCOOHOCTh
K COYYBCTBUIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHOUICHUS C APYTHMH JIOIbMHU, 3a00TUTHCS, MPOSBIIATH MHTEPEC U pa3peIiaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI



K xonny oOyuenusa B 10 kiacce mpeaMeTHbIE pe3yJibTaTbl HA 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh HA MIPUMEPAX poJib U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HayyHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHU, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHULBI MPUMEHEHUS H3YyUYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaiabHas TOYKa, MHEpLMAJIbHAs CHUCTEMa OTCuéTa, aOCOJIOTHO TBEpAOE
TEJO, UACAIBHBIM Ta3, MOJEIN CTPOEHUS ra3oB, KHUAKOCTEH W TBEPABIX Tell,
TOUYCYHBIN JIEKTPUUECKUN 3aps]] IPU peLIeHUH (PU3NUECKUX 3aj1ay;

pacro3HaBath (PU3NYECKUE ABJICHUS (MPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHHUKH, MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH CTPOCHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JIBUKEHHUE, CBOOOJHOE MaJieHUE Tel, IBUKEHUE IO OKPYKHOCTH, WHEPLMS,
B3auMmojeiicteue Tten, AupQdy3us, OpPOyHOBCKOE JABUKEHUE, CTPOEHUE
KUAKOCTEH W TBEPIABIX Tel, HM3MEHEHHE O00bEMaA Tea MpU HarpeBaHUU
(oxnaxkJIeHnn), TEIUIOBOE pPaBHOBECHE, WCIIApEHUE, KOHAECHCAIUs, IJIaBJICHUE,
KpUCTAUIA3aLUs, KUTICHUE, BIAXKHOCTD BO31YyXa, IOBBILICHNE TABJIICHUS I'a3a [IPU
€ro HarpeBaHNM B 3aKPBITOM COCYJIE, CBSI3b MEXy IapaMETPAMHU COCTOSIHUS ra3a
B M30IIpoIIeccax, AMEKTPU3alus TeJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3Ysl (PU3NUECKUE BETUUNHBI:
KOOpJMHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, Cuia,
UMITYJIbC T€JIA, KHHETUYECKask SHEPTHsL, TOTECHI[MAIbHAs SJHEPTUsl, MEXaHUUYECKas
paboTa, MeXaHWYecKas MOUIHOCTh; MPU ONUCAHUM NPABHIBHO TPaKTOBATh
(U3HUECKUIl CMBIC UCHOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U EAUHUIBI,
HaxoJIUTh (hOPMYJIbI, CBSI3bIBAIOILIME JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMU
BEJIMYMHAMU;

ONKCHIBATh M3YyYECHHBIEC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBICHHS,
UCTIONB3ys (DU3MYECKUE BEIMYMHBL: JIaBIEHUE Ta3za, TeMIlepaTypa, CpEeaHss
KUHETUYECKast SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKY,
CpeHEeKBaJpaTUiHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOThbl, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPHUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONHUCAHUU TIPABUIBHO TPAKTOBAaTh (PU3MUECKH CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, UX OOO03HAUEHUS U €JUHUIbI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYMHAM;

ONMCHIBATh  W3YYEHHBIE  JJIEKTPUYECKHME CBOMCTBAa  BEIIECTBA H
AIIEKTPUYECKUE SIBJICHUS (MPOLIECChl), HMCHOJb3Ys (PU3NUYECKHE BEIUUYHUHBIL:
ANEKTPUUECKUH 3apsif, JJIEKTPUUYECKOE N0JIE, HAIPSHKEHHOCTD I10J1s1, HOTEHLIHAT,
pPa3HOCTh MOTEHLMAJIOB; MPU ONMCAHUM NPABUIBHO TPAKTOBATH (PU3MUECKUM



CMBICJ UCIOJb3YEMbIX BEJIMYMH, MX OOO3HAUYECHUSI U EJAUHUIIbI; YKa3bIBaTh
GbopMyIIBI, CBS3BIBAIOIINE JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMHU
BEITUYMHAMU;

aHAIM3UPOBaTh (PU3NYECKUE MTPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl (PU3NUYECKUE
3aKOHBI U TPUHIUIIBL: 3aKOH BceMupHoOro Tsrotenus, |, Il u Il 3axons HetoToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOW HHEpPruM, 3aKOH COXPAHEHUS HMITYJbCa,
OPUHIUI CYNIEPHIO3UIIMN CUJI, PUHIUIT PABHOMPABHS HMHEPLUUAIBHBIX CUCTEM
oTCcuéra, MOJICKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, ra30BbIE
3aKOHBI, CBSI3b CPE/IHEN KUHETUYECKON AHEPTUM TEIIOBOTO JBHXKEHUS MOJIEKYJT
c aOCOJIIOTHON TemmepaTypoi, TEpPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpPAHEHMSI DJICKTPUUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM paszivyath
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €0 MATEMaTHYECKOE BHIPAKEHUE U YCIIOBHS
(rpanuIlel, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIUIBI JEHCTBHS MAIlMH, NPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS X O€30MACHOTO UCIOIb30BaHUS B
MOBCEHEBHOM JKH3HM;

BBITIOJIHATDh DKCIEPUMEHTHI MO0 HCCIEAOBAHHUIO (DU3UYECKUX SIBICHUU U
IPOLIECCOB C HMCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, MPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y YYEOHOTrO SKCIEPUMEHTAa,
coOUpaTh YCTAHOBKY U3 MPEMJIONKEHHOTO0 OOOPYIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BETUYHH,
Ipy ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMTHOCTEN U3MEPEHU;

HCCIIEIOBATh  3aBUCHUMOCTH  MEXAYy (U3UYECKUMHU BEIUYMHAMH C
UCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCcHpoOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBHCHUMOCTU (DU3UYECKUX BEJIMYMH B
BUJIe TaOJUIl U TpaKOB, JAEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICI0BAHUS;

co0JiroAaTh MpaBuiia 0€30MacHOTO TPY/ia TP MPOBEICHUHN UCCIICI0BAaHUHN B
paMKax y4eOHOTO SKCIEPUMEHTa, y4eOHO-HUCCIIEIOBATEILCKON M TMPOEKTHOU
TESTETLHOCTH C UCIIOJIb30BAHUEM M3MEPUTETHLHBIX YCTPOUCTB 1 1abOpaTOPHOTO
000pyI0BaHUS;

pemiath pacuéTHhIC 3aJayd C SIBHO 3aJaHHON (PU3MUECKON MOJENblo,
UCTIONBb3Ys (PU3MYECKUE 3aKOHbl U TMPHUHIIMIBI, HA OCHOBE aHajIu3a YCIOBUS
3a/1auyu BBHIOMPATh (DU3UYECKYI0 MOJECIb, BBIACIATh (DU3NYECKHE BEIMYMHBI U
dbopmMyIIbl, HEOOXOIUMBIE ISl €€ PEIIeHUs], TPOBOJUTh PACUEThI U OIEHUBATH
pPeaTbHOCTh MOTYYEHHOTO 3HaUeHUsT (PU3NIECKON BEITMUUHBI;



pemarb Ka4eCTBEHHbIE 3a/1a4u: BBICTPAUBATh JIOTUYECKH
HEMIPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIECHUN C OMOPOM HA U3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh ~ IPU  pEHIEHWH  y4yeOHBIX  3aJady  COBPEMEHHbBIC
WH(GOPMALIMOHHBIE  TEXHOJOTMM 1N TIOMCKa, CTPYKTYPUPOBAHHS,
MHTEPIIPETallUd ¥ TPEACTaBICHUS y4eOHOW ¥  HAyYHO-TIOMYJIAPHOU
uHbopMaIui, TOJYYEHHOW U3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIN3UPOBATh MOJyYaeMyIo HH(pOpMaIIHIO;

PUBOJIUTH IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYXkAIOLIErO0 MUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PM3HUKE B TIOBCETHEBHOM KU3HU
114 obecriedyeHus: 0€30MacHOCTH P 0OpallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBAMM, JJI1 COXPAHEHUS 3I0POBBS U COOTIOEHUS HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTth B TpYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COLHMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAlMOHATBHO PACHpPENeNsiTh OOS3aHHOCTU U
IJIAHUPOBATh  JAESATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsaX, aJeKBaTHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TpyHmbl B  pPEIICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xoniy oOyuenus B 11 kijacce mpeIMeTHBIE Pe3yJbTaThl HA 0A30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh Yy 00YUAIOIINUXCS YMEHUM:

JE€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUSI H3YUYEHHBIX (U3HMUYECKUX MOJICIICH:
TOYEUHBIM DJIEKTPUYECKUH 3apsAl, JIyd CBETa, TOYEUHbIM HCTOYHUK CBETA,
g/iepHasi MOJENb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTO Sipa MNpU pEUICHUU
du3nueckux 3aaay;

pacrno3HaBaTh GU3NYECKHUE ABICHUS (IIPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB  DJJICKTPOAMHAMHKM U  KBAHTOBOM  (DMBHMKH:  DJIEKTpUYECKas
IPOBOJUMOCTbB, TEIIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JEHCTBUS TOKAa,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMATHUTHAs  MHAYKLUMS, JIEWCTBHE
MarHUTHOTO TMOJiE Ha MPOBOAHUK C TOKOM M JBIKYILIUKACS 3apsf,
AJIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, MPSIMOJMHEHHOE pacrnpoCTpaHEHUe
CBETa, OTpaKeHUE, MpesIoMIIeHnE, HHTepdepeHIus, AMPpaKkus U TOIIpU3aALUI
CBeTa, nucnepcus ceeta, potodniekTpudeckuit a¢pdext (hororddexr), cBeToBOE



JABJICHWE, BO3HMKHOBEHHUE JIMHEWYATOro CIEKTpa aroMa BOJAOPOJA,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

OMKCHIBATh U3yUEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3JIMYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTONB3YS (PU3NYECKUE BEIUYUHBI:
AIEKTPUUYECKUH 3apsij, CUJIa TOKA, JJIEKTPUIECKOE HANPSIKEHUE, STIEKTPUIECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABUKYIIAs Cuila, paboTa Toka,
WHIYKIMS MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHua, HHIYKTUBHOCTD
KATYILIKH, SHEPTUS 3JEKTPUUYECKOIO U MATHUTHOTO MOJIEH, MEPUO U 4acTOTa
KoJieOaHUM B KoJieOaTEeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IIpoliecce
rapMOHUYECKUX JJICKTPOMArHUTHBIX KojeOaHui, (POKYCHOE pacCTOSIHUE U
ONTHYECKasi CUJIAa JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKUIA
CMBIC]I HCTIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHUIIbI, YKa3bIBaTb
bopMyIibl, CBSA3BIBAIOIIME JIAHHYI0 (U3UYECKYIO BEIMYUHY C JIPYTUMH
BEJIMYUHAMU;

OTNUCHIBATh HM3YUYCHHBIC KBAHTOBBIC SBJICHHUS M TMPOIECCHI, HUCMHOJb3Ys
¢du3ruecKrue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs U UMMYJIbC (POTOHA, MEPUOJ TOJypaciaja, dHEPrus
CBSI3U aTOMHBIX SIIEP, IPU OMUCAHUU IPABUILHO TPAKTOBATh PU3MUECKUM CMBICTT
HCTIOJB3YEMBIX BEJIMYMH, UX OO03HAUECHUS U €AUHUIIbI, YKa3bIBaTh (POPMYJIbI,
CBSA3BIBAIONIUE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHAIM3UPOBATh (PU3NYECKUE TTPOLIECCHI U SBIICHUS, UCTIONIb3Ysl (PU3nUYECcKue
3aKOHBI U IPUHITUIIBL: 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIHLHOTO U TTApaJIeIbHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH Jlxoyns—JIeHna, 3aK0OH 3J€KTPOMarHuTHON
WHIYKIHWK, 3aKOH TMPSMOJUHEMHOTO paclpOCTPAHEHHS] CBETa, 3aKOHBI
OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMJICHHSI CBETa, YpaBHEHHE ODWHINTEHHA IJIs
dboTorddexTa, 3aKOH COXpaHEHUSI YHEPTHUH, 3aKOH COXPAHECHUS UMITYJIbCa, 3aKOH
COXpPAaHEHMS DJICKTPUYECKOrO 3apsijia, 3aKOH COXpPAHEHHS MacCOBOTO 4HCIIa,
noctyyiarel bopa, 3akOH paJMOAaKTUBHOIO pacmaja, MPH OSTOM pas3jinyaTth
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €0 MATEMaTHIECKOE BEIPAKEHHUE U YCIIOBHS
(rpanuIlel, 00J1aCTH) TPUMEHUMOCTH;

OTNpENeNATh HaNpaBJICHUWE BEKTOpa WHIYKIIMM MAarHUTHOTO  IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATh M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUM H
IPOLIECCOB C MCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX MU3MEPEHHI: MPU ITOM



dbopmympoBath TpoOieMy/3aady W THUIIOTE3y YYEOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYUIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opy 3TOM BBIOMPATh ONTHUMANBHBIM CHOCOO HM3MEpPEHHs M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH C HCIOIb30BAHUEM
OPSIMBIX H3MEPEHHI: TpPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIIMYUH B BHUJIE TaOJIUIl U
rpaduKoB, A€NIaTh BHIBOABI 10 pE3yJIbTaTaM UCCIIEA0OBAHMS;

co0JiroAaTh MpaBuiia 0€301MacHOIO TPY/ia TP MPOBEICHUH UCCIICIOBAaHUN B
pamMKax Y4yeOHOIrO SKCIEPUMEHTa, y4eOHO-MCCIEI0BATENbCKOW M MPOEKTHOU
JESITEIbHOCTH C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOPHOTO
000pyOBaHUs;

pemiath pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONB3ysl (PM3MYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAJM3a YCJIOBUS
3aJlaui BBIOMPATh (PU3UUECKYIO MOJEJb, BBLACIATh (PU3MUECKUE BEIMYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ PElICHHUs, IPOBOJUTH PacuéThl U OLICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMYNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HENPOTHBOPEUYMBYIO LIETIOUYKY PACCY’KIEHUN C ONMOPOM HA M3y4YECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHMM  y4eOHBIX  337ady  COBPEMEHHbIE
MHQOpMAMOHHBIE  TEXHOJOTMM I  TOMCKa,  CTPYKTYpUpOBaHUS,
UHTEpOpEeTallud W  TOPEACTaBlIeHUd y4eOHOM M Hay4YHO-TIOMYJISIPHOH
uHboOpMaIIMK, TOJYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHUUYECKH
aHAJIM3UPOBATh MOIyYaeMyto HH(OPMALINIO;

OOBSICHATh TPHUHIMIIBI JCWCTBUS MAIlMH, MPHOOPOB W TEXHHUYECKHX
YCTPOMCTB, pasziuyaTh yCJIOBHUS WX 0€30MacHOr0 HUCHOJIb30BAaHUS B
IMOBCEJHECBHOM JKU3HU;

MPUBOJAUTH TPUMEPHI BKJIaa POCCUNCKUX U 3apYyOSKHBIX YUEHBIX -(DU3HUKOB
B pa3BUTHE HayKH, B 0OBSCHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCII0JIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
1 obecriedyeHus: 0e30MacHOCTH P 0OpaIlleHUuH ¢ MPUOOPaMH U TEXHUYECKUMU
YCTpOMCTBaMH, 1151 COXPaHEHUSI 3J0POBBS U COOJIOIEHUS HOPM SKOJIOTHUYECKOT0
MIOBEAECHUS B OKPYKAIOLIEH CPEJIE;



paboTaTh B TPYIIE C BBITOJTHCHHEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIBI, PAMOHATLHO PACIPEACNIATh OOS3aHHOCTH U
IUTAHUPOBATh JIEATENBHOCTh B HECTAaHAAPTHBIX CHUTYallUsAX, aJIeKBaTHO
OIICHMBAaTh BKJAJ KaXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aesioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
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33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKH 12 bubnnoreka [JOK
' B Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3iesioB H TeM uudpoBbIe
Ne ii/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznea 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnnorexa [JOK
11 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHuuyeckue U 3JeKTPOMarHUTHBIE bubmmoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97¢
MexaHu4eCcKHe U AIEKTPOMAarHUTHBIE bubmuoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEIIMATIBHON TEOPUHU

OTHOCUTCIIBHOCTHU

Hroro no pasgeny

4 1

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

Paznen 4. KBAHTOBAS ®U3UKA
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4.1 DIeMEHTHI KBAHTOBOU OIITHUKHU 6 Bubmorexa HOK
' https://m.edso00.ru/7f41c97c
bubnunoreka LIOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
bubnunoreka LIOK
4.3 A 5
TOMHOE PO https://m.eds00.ru/7f41c97c
Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7

Uroro no pazneny 7

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubnmorexa LIOK
6.1 4
Otobumaroutee nosToperie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

68

I[TPOTPAMM



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» Gusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penaknueti [TapdenteeBoii H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocBenieHue»

» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakiueit [lapdpentreBoit H.A., AkuinonepHoe obiiectBo «M31aTenbCcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI U YUYUTEJIA

OnopHble KOHCIIEKTHI U pa3HOypoBHEBBIE 3ananus 10-11 knace E.A.Mapon
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://lesson.edu.ru

https://infourok.ru
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