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IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMmma 1o ¢u3nuke 0a30BOTO YPOBHS HAa YpPOBHE CpPETHETr0 OOIIero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHHH W TpeOOBaHWI K pe3ylibTaTam
OCBOEHUSI OCHOBHOI 00pa3oBaTenbHOM nporpammsl, npeactabieHHbix B @I'OC COO,
a Takke ¢ ydéroMm denepanbHoil paboueil mporpamMMbl BOCIIUTaHUS M KOHLEHIMU
npernonaBaHus yuyeObHoro mpenmera «Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUIX
Poccuiickoit @enepanum, peajin3yrolux OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conepxxanue mnporpaMMbel 1o (U3MKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAay4YHOU KapTHHbI Mupa oOydaromuxcs 10—11 kimaccoB mpu oOyueHUH
ux (¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOI'O MOIXOJA.
[Tporpamma o ¢usuke coorBercTByeT TpedboBanusM OI'OC COO k maHupyeMbIM
JMYHOCTHBIM, IMPEIMETHBIM M METalpeIMETHBIM pe3yiabTaraM OOYyYeHHUs, a TakKe
YUUTBIBAET HEOOXOJUMOCTb pealu3alliil MEXIPEAMETHBIX CBs3edl (QU3UKU C
€CTeCTBEHHO-HAyYHBIMU YYEOHBIMH TIpeMeTamMH. B Hell ompenemnstoTcsi OCHOBHBIC
e u3ydeHus (U3MKA Ha YPOBHE CPEOHEr0 OOIIero oO0pa3oBaHMs, IUIAHUPYEMBbIE
pe3yiabTaThl OCBOGHUS Kypca (PU3MKH: JIMYHOCTHBIE, METalpeIMEeTHbIE, PEIMETHbIE
(Ha 6a30BOM ypOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

® [UIAaHUpPYEMbIE pPe3yJbTaThl OCBOEHHs Kypca (U3MKKU Ha 6a30BOM YpOBHE, B

TOM YHCJIe IPEIMETHBIC PE3YyIbTATHI IO TOAaM O0yUYEeHHS,

e cojaepxaHue yueOHoro npeamera «Pu3ukay» 1o rojam o0yueHusl.

@du3nka Kak Hayka O HaumOoiee OOImMX 3aKOHAX MPHUPOJBI, BBICTyNas B
KayecTBe y4yeOHOTO MpeAMeTa B HIKOJIE, BHOCHT CYIIECTBCHHBIH BKJIAJ B CHUCTEMY
3HaHuil 00 okpyxkatomeM mupe. LkonbHbIM Kypc GU3MKH — cHCTEMOOOPa3yIOLIHi
JUIl €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, IMOCKOJBKY (PU3HUECKUE 3aKOHBI
JIeKAT B OCHOBE MTPOIIECCOB W SBIICHUH, N3y4aeMbIX XUMHUEH, OMOIOTHEH, (hU3HIECKON
reorpadueid U actpoHoMueil. Vcnonp30BaHne W aKTUBHOE MPUMEHEHHE (PU3NIECKUX
3HaHUIl ompeneNseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIMH B cdepe
SHEpPreTUKU, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTEpUANIOB C
3aJlaHHBIMM CBOWMCTBaMHU U Jpyrux. M3ydeHue (u3MKUM BHOCUT OCHOBHOW BKJaja B
dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOH  KapTUHBI MHpa  OOyYaroImuxcs, B
¢dbopMHpoBaHHE YMEHHMH HPUMEHSATh HAy4YHBIH METOJl MO3HAHUS IPHU BBINOJIHEHUU
UMH y4eOHbIX UCCIIEI0OBaHUM.

B ocHOBy Kypca ¢u3uku Ui ypoBHS CpeHEro 001ero oopa3oBaHusl MOI0KEH
psa uze, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €70 MTOCTPOCHHUSL.

Hoes yenocmnocmu. B CcOOTBETCTBMM € HEHl Kypc SBISETCS JIOTHMYECKU
3aBEpILEHHBIM, OH COAEP)KUT MaTepuall U3 BceX pa3fesoB (PU3MKM, BKIIOYAET KAk
BOIIPOCHI KJIACCUYECKOMH, TAK U COBPEMEHHON (PUBHKH.

Hoesn eenepanrusayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca (QU3MKU
00beIMHEH BOKPYT (pusnueckux teopuil. Benymum B kypce sBisiercs popMupoBaHue
IPEJCTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanus MpeANoNaracT HCIOJIb30BaHNE
TYMaHUTApHOTO TMOTeHIUANa (U3NIECKON HAyKH, OCMBICICHHE CBS3H Pa3BUTHS



(bU3HKY C pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUECKUMH, HDABCTBEHHBIMU U
9KOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasiennocmu. Kypc Gu3nku mnpeamonaracT 3HaKOMCTBO
C IIMPOKHM KPYrOM TEXHHUYECKHX M TEXHOJOTHUECKUX TNPUIOKEHUH H3yYSHHBIX
TEOpUH U 3aKOHOB.

Hoes sxonocusayuu  peanusyercs TOCPEICTBOM  BBEJIEHHUS DJIEMEHTOB
COZIep KaHUs, MOCBIIIEHHBIX AKOJOTHUIECKUM IPOOIEeMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHBl C pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXIeHHS MHpodiem
paIMOHATIBHOTO MIPUPOAONOIB30BAHUS U SKOJIOTUYECKON OE30MacHOCTH.

CTep:KHEBBIMU 3JI€MEHTaMU Kypca (QHU3MKM Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMs SBISAIOTCA (¢uznyeckue Tteopuu (popmMupoBaHUE MpPEACTABICHUI O
CTPYKTYp€ TOCTPOCHHUSI (U3UYECKON TeOpHH, poiu (DyHIAMEHTAJIbHBIX 3aKOHOB H
MIPUHIUIIOB B COBPEMEHHBIX IMPEJCTABICHHUIX O MPHUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOpUH, 7Sl ONUCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOILIECCOB).

CHUCTEeMHO-IeSITEIPHOCTHBIM TIOJAX0M B Kypce (U3UKU peaTu3yeTcsl Mpexse
BCETO 32 CYET OPraHM3ALUU SKCIIEPUMEHTAIFHON JEATENIbHOCTH o0ydaromuxcs. Js
6a30Boro ypoBHSI Kypca (U3HKH — 3TO HUCIHOJIB30BaHHUE CHCTEMbI (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JIaOOpaTOPHBIX paboT, KOTOpPhIE B MpOrpamMme
no ¢uszuke OOBEAMHEHBI B OOIIMI CIHCOK YYCHHYECKHX NPAKTUYECKUX PadoT.
Brinenenue B yka3aHHOM IepedHe Ja00paTOpPHBIX padoT, MPOBOAMMBIX JJISI KOHTPOJIS
U OILICHKH, OCYIIECTBIISICTCS YYaCTHHUKAMH O0Opa30oBaTEIBHOIO MpoIecca MCXOMAs W3
OCOOCHHOCTEH TIJIaHMpPOBaHUS U OcHamieHuss kaOuHeta ¢usuku. Ilpu sToM
obOecrieunBaeTcs OBNaJeHHE OOYUYaIOIMMUCS YMEHUSIMU IPOBOJUTH KOCBEHHBIE
M3MEPEHUs, HCCIECJOBAHUS 3aBUCHUMOCTEH (M3MYECKHX BEIMYMH U TIOCTAHOBKY
OTIBITOB TI0 TIPOBEPKE MPEITI0KEHHBIX THITOTE3.

bonbiioe BHUMaHUe yaensieTcs perieHuI0 pacyETHBIX M KadyeCTBEHHBIX 3aiad.
[Tpu >TOM 117151 pacuéTHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33[a4M C SBHO 3a/IaHHOM
¢u3nveckoil MOAENbI0, MO3BOJSIONIME NPUMEHSTh HW3YYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fena Kypca, Tak U UHTEIpUPYs 3HAHUS U3 Pa3HBIX
pasznenoB. Jlns KauyecTBEHHBIX 3ajady IMPUOPUTETOM SIBISIOTCA 3a/laHusl Ha
00BsICHEHNE TIPOTEKAHUsI (PU3NUECKUX SIBICHUN U MPOIIECCOB B OKPYKAIOIICH KU3HH,
TpeOyrome  BbIOOpa  (pu3Wueckod  MoOJENM IS CUTYyallid  [PaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu ®I'OC COO k MarepualbHO-TEXHUIECKOMY
obecrnieueHHI0 y4eOHOro mnpoiecca 0a30BbI YpOBEHb Kypca (PU3WKH Ha YPOBHE
cpeqHero oomero o0pa3oBaHUs JIOJDKEH H3Yy4aTbCsd B YCIOBUSAX IPEIMETHOTO
KaOMHeTa (U3UKM WM B YCIOBHAX HMHTEIPUPOBAHHOTO KaOWHETa NPEAMETOB
€CTeCTBEHHO-HAYYHOr0 LHKJIa. B kaOuHeTe (U3MKH JODKHO OBITH HEOOXOIUMOE
nabopatopHoe 060pyAOBaHHE AJI BBIMOJIHEHHUS yKa3aHHBIX B MPOrpamMme Mo (hu3uke
YUEHUYECKUX MPAKTHYECKUX padOT M JeMOHCTPAIIMOHHOE 000PyIOBaHHE.

JleMoHCTpaimoHHOE ~ 00OpyaOBaHHE (OPMHPYETCS B  COOTBETCTBUU C
NPUHIMIIOM  MHHHMAJbHOM  JOCTATOYHOCTHU U  OOECIEeYMBaeT  MOCTAHOBKY
MEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpalUd IS



UCCIIEIOBAHUS  M3Y4YaeMbIX  SIBICHUH U TPOIECCOB,  OMIUPUYECKHX U
(byH1aMEHTAIbHBIX 3aKOHOB, NX TEXHUYECKUX PUMEHEHHIA.

JlaboparopHoe oOopymoBaHWE [UISI YYCHHUYECKHX MPAKTHYECKHX padoT
dopmupyeTcss B BHIE TEMaTHUYECKUX KOMIUIEKTOB W OO0ECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammuxcs. TeMaTH4ecKue KOMILIEKTHI
1abopaTopHOro 00OpYIOBaHUS JOJKHBI OBITh MOCTPOCHBI HAa KOMILIEKCHOM
WCIIOJIb30BAHUN AHAJIOTOBBIX W MH(POBBIX MPUOOPOB, a TaKKE KOMIBIOTCPHBIX
M3MEPUTEIIBHBIX CUCTEM B BHJIC ITU(POBBIX JTa0OPATOPHUIA.

OCHOBHBIMU I1IEJIIMU U3Y4EHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (dopMHUpOBaHHME WHTEpeca M CTpeMJICHHS OOy4JalomMXCsi K HayYHOMY
U3YYCHHUIO MPHUPOMBI, pPa3BUTHE HUX HMHTEIUIEKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAyYHOM METO/€ MO3HaHWS U (OpPMHUpPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3Y4YECHUS OCHOB
CTPOCHHS MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;

e (QopmupoBaHue yMeHUN OOBACHATH SIBICHHUA C  HUCIOJIH30BAaHUEM
(U3HYECKUX 3HAHUI M HAyYHBIX JOKA3aTeIIbCTB;

e (opmupoBaHuE NpeACTaBIEHUN O POIM (PUIUKU JUIS PA3BUTUSA APYTUX
€CTECTBCHHBIX HAyK, TCXHUKU U TEXHOJOTHH.

JlocTKeHHe STHX Mesel 00eCIeYrBaeTCs PEIICHHEM CIEAYIONMX 3a1ad B

mporecce u3y4eHus Kypca GU3UKH Ha YPOBHE CPEHEro 00IIero oopa3oBaHus:

e TpuoOpeTeHNe CHCTEMBl 3HAHUN 00 O00IMX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUSAX, BKJIIOYAs MEXaHUKY, MOJICKYJSIpHYIO  (HU3UKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHME yYMEHUNH NPUMEHATH TEOPETHUYECKHE 3HAHWUS IS
OoOBsicHEHUSI (PHU3UYECKUX SBJICHHUM B TPHPOAE € JUISL  TPUHITHSI
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOW KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHUS pa3IMyHBIX 3a7ad C SBHO 3aJaHHOU
¢u3nveckoil Momenblo, 3aaay, IOAPa3yMEBAIONIMX CAMOCTOSTEILHOE
co3anue (hU3MYECKON MOJIeNU, aIeKBAaTHOU yCIIOBUSAM 3aJ1auu;

e [OHUMaHWC (PU3UYECKMX OCHOB M MPHUHIUIIOB JCHCTBHUS TEXHHUYCCKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJICHUE METOJaMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUSA W MPOBEICHUS
(U3HYECKUX JKCIEPUMEHTOB, aHAM3a W WHTEPIPETAIMN HHPOPMAIIHH,
OIpesieNIeHUs JOCTOBEPHOCTH MOJIyYEHHOT'O Pe3yJIbTaTa;

® CO3/IaHME YCJIOBHUM Il Pa3BUTUS YMEHHUM IMPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JESITEIBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpEIHEro OOIIero

obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezaenmo), B 11
KJ1acce — 68 yacoB (2 yaca B HEZIETIO).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Pa3zpnen 1. Pusuka u MeTOAbI HAYYHOI0 TO3HAHUSA

®dusuka — Hayka o npupone. HayuHbele MeTObI IO3HAHMS OKPY’KAIOLIEr0 MUpa.
Ponp skcnepuMmeHTa M TEOpUM B IMPOIECCE IMO3HAHUS MPHUPOAbI. ODKCIIEPUMEHT B
¢busuke.

MogenupoBanue (U3MYECKUX sBIECHUM U mpoueccoB. HayuHble rumoresbl.
dusnueckue 3aKOHbl U TEOPUHU. ['paHUIBl NMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[IpyHIMI COOTBETCTBUS.

Ponb 1 mecTo pusuku B GopMHUpoBaHUY COBPEMEHHON HAYYHOW KapTUHBI MUpAa,
B IIPAKTUYECKOU JIEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanorossie ¥ IU(POBBIC U3MEPUTEIBHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe nBmkeHHEe. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CcKOpocTh (CpeaHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, HX IHPOEKIUHU HAa OCH CHUCTEMBbl KOOpJMHAT.
CioxeHue nepemMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE MABMKeHHe. [ paduku
3aBUCMMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHS, TYyTH H TEPEMEIICHHS
MaTepuaibHON TOYKUA OT BPEMEHHU.

CBoboaHoe nazienue. Y CKopeHrne CBOOOIHOTO MaIeHuUs.

KpuBonunerinoe nBuxeHue. /[BrkeHrne MaTepUaibHOM TOYKH MO OKPYXKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCThbIO. YTIIOBasg CKOPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yactota obpamieHus. LleHTpocTpeMUTETEHOE YCKOPEHUE.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE MPUMEHEHHE: CIUJIOMETP,
JBIKEHUE CHAPSIOB, LICTTHBIC U PEMEHHBIE TIepeIadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WLIOCTpALUs KHUHEMAaTHUYECKHUX XapaKTepUCTUK
JBUKEHUS.

[IpeoOpazoBaHme ABMKCHHIA C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yxe U B pa3peKeHHOM MPOCTPAHCTRBE.

HabGmionenue nBukeHHs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPHU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO TTaICHHSI.

Hamnpanenue ckopocTu Nnpu ABUKEHUHU TIO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomol

N3yueHrne HEpaBHOMEPHOTO JBHKEHHS C LEIbIO OINPEACIICHUS] MIHOBEHHOU
CKOpOCTH.



HccnenoBanue COOTHOLIEHHUS MEXAY MyTSAMHU, MPOMJECHHBIMM TEJIOM 3a
[IOCJIe/I0BATEIbHbIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
C HaYaJIbHOM CKOPOCTBIO, PAaBHOW HYIIIO.

N3yueHne nBuKeHNs MapUKa B BA3KOU KUJIKOCTH.

W3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHOocutenbHOCTH — [Manunes. [TepBoiii  3axkoH  HeroTOHA.
NHepuunanpHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunuun cynepniozunuu cui. Bropoit 3akon HetoTtona aiis
MarepuanbHOU Touku. Tpernil 3akoH HproTOHA 117151 MaTepHAJIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBast kocmMudeckas CKOpOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckoyibkeHust, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs] CKOJIbKEHUS W cuja TpeHus nokos. KoadpduuueHTt TpeHus.
Cuia conpOTUBIICHHUS TIPU ABUKEHUU TeJa B )KUJIKOCTU WJIU Ta3e.

[ToctynaTenbHOE 1 BpamareabHOS ABMKCHUE aOCOTIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCHTENIBHO oOcHu BpamieHus. I[lmewo cuibl.  YcioBus
paBHOBECHS TBEPIOTO Tea.

TexHudeckue yCTpONMCTBA M TNPAKTUYECKOE TMPUMEHEHHUE: TMOIITUITHUKH,
JBUYKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnoxxeHue cuil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AeQopMaIiiu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHeHME CUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecus: TBEPAOro Tesna. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

Wzydenne nuxkeHus OpycKa 1Mo HAKIIOHHOW TIIIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKHUHE U
pe3nHOBOM 00paslie, OT ux aedopMaruu.

UccnenoBanue ycnoBuid paBHOBECHs TBEPOTO TEJIA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmnynsc MarepuanbHOM TOYKH (T€Na), CHUCTEMBI MaTEPHUAIBHBIX TOYEK.
NMnynsc cunbl M HU3MEHEHUE MMIYJbCa Tela. 3aKOH COXPAHEHWS HWMITYJbCa.
PeakTuBHOE ABUXKEHUE.

Pabora cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHepruss MarepuaqbHONl TOuku. Teopema 00 HM3MEHEHUU
KMHETUYECKOM SHEprUu.

[TorenunanbHas sHeprus. [lorennuanbHas 3Heprus ynpyro nehopMupoBaHHOK
npykunbl. [loTeHmanbpHas sHeprust Tena BOJIU3U MOBEPXHOCTH 3EMITH.



[ToreHnuanbHble U HEMOTEHUUANbHbIE CUiIbl. CBA3b pabOThl HEMOTEHIMAIbHBIX
CWJI C WM3MEHEHUEM MEXAaHUYECKONW HHEPrMM CUCTEMBI TeJ. 3aKOH COXPaHCHMS
MEXaHUYECKON IHEPTUN.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
IIPYKUHHBIN TUCTOJET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

Ilepexos nmoTeHIMATBHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

N3ydyenne aOCOJMIOTHO HEYNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHJIBI C M3MEHEHHEM MEXaHWYECKOH SHEepruu
TeJa Ha IpUMepe pacTsKEHUsI pE3UHOBOTO KIyTa.

Pazpnen 3. MosekyaspHasi pu3uKa U1 TEPMOJAUHAMHMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmwkenue. Juddysus. Xapaktep ABWKEHHS H
B3aUMOJICMCTBUS YaCTHULl BeulecTBa. MOJENN CTPOCHHUSI I'a30B, KUJIKOCTEH U TBEPABIX
Ten U 00BsSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mozeneil. Macca u pa3mepbl
Mouekyil. KonnuecTBo BemectBa. [locrosunas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa n e€ m3mepenue. lllkama temmeparyp
enbcus.

Mopenp uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO-KMHETHYECKOU
TEOpUU uAeambHOro ra3a. AOCONIOTHAas TeMIeparypa Kak Mepa CpeaHei
KMHETUYECKOM SHEPruu TEIUIOBOrO JBMKEHMs dactul rasa. Illkama temmeparyp
KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Kianelipona. 3akoH
HanbToHa. M30mporeccsl B HAEaNbHOM ra3e ¢ NOCTOSIHHBIM KOJMYECTBOM BEIIECTBA.
I'padmueckoe npencraBiaeHne U30MPOILIECCOB: U30TEpMa, H30X0pa, H300apa.

TexHuueckue ycTpOHMCTBA M IPAKTHYECKOE IPUMEHEHHUE: TEPMOMETD,
Oapomertp.

Jlemoncmpayuu

OnpIThl, OOKa3bIBAIOIINE JTUCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHHYECKUX COEANHEHUMN.

OmnpiThl 10 UM PY3UH KUAKOCTEH U Ta30B.

Monenbs OpOYHOBCKOTO TBUKECHHSL.

Mopgaens onbita [lITepha.

OnbIThI, JIOKa3bIBAFOLINE CYyILIECTBOBAHUE MEXMOJIEKYJIIPHOTIO
B3aUMOJCUCTBU.

Mopenb, HIUTIOCTPpUPYIOLIAs IPUPOY JIaBJICHUS ra3a Ha CTEHKHU CoCyAa.

OnbIThl, WUIIOCTPUPYIOUIME YPAaBHEHHE COCTOSIHUS MJCAJIBHOrO rasa,
M30IIPOLECCHI.



Yuenuueckuui sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Maccel BO3/lyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE W3MEpPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATYPhl BO3/IyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY IapaMeTpamMu COCTOSHHS Pa3peKEHHOIO
rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucrteMa. BHYTpeHHsE SHEprus TEPMOJIMHAMHYECKOU
cUCTeMBbI U crocoObl €€ uzmeHeHus. KomudectBo TeruioTsl U pabota. BHyTpeHHss
9HEPrus OJAHOATOMHOI'O UACAIBHOIO ra3a. Buabl Temionepenadn: TeIONPOBOIHOCTD,
KOHBEKIIMSI, U3JIydeHHUE. Y IeIbHas TEIUIOEMKOCTh BellecTBa. KoIMYECTBO TEIIOTHI
IIPY TEIUIoNepenaye.

[Tonsatue 00 ammabaTtHOM mporecce. [lepBbIii 3aKOH TEPMOAWHAMHKH.
[IpuMeHeHne TEpBOTO 3aKOHA TEPMOAMHAMHUKM K wH3omporeccaM. | paduyeckas
MHTepHpeTanus padoTsl rasa.

Bropoii 3akon TepMmoarHaMukn. HeoOpaTuMoCTh POIIECCOB B TIPUPOJIC.

Tennossie mamuHbl. [IpuHIUnbL AeiicTBUS TerIoBbIX MaluH. [IpeodpasoBanust
SHEPrUM B TEIUIOBBIX MamnHax. Ko3dduuueHnt mnone3Horo nedcTBHs TENIOBOM
mamuHbl. [{ukn KapHo u ero KoaQ@puUUEHT Mojae3HOro ASUCTBUS. DKOJIOIMUYECKHE
POOJIEMBI TETUIOIHEPTETHKH.

TexHuueckue yCTpoWCTBA M IIPAKTHYECKOE IIPUMEHEHHUE: JBUIaTellb
BHYTPEHHEI0 CrOpaHus, ObITOBON XOJIOJUIbHUK, KOHTULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW SHEpruM Teja IpU COBEPIIEHUU pPAOOTHI: BBUIET
npoOku w3 OyTBUIKM TOJ JEeWCTBMEM CXAaTOrO BO31yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IyTéM TpeHUsl (BUICOIEMOHCTPALIHS).

V3MeHeHMe BHYTpEHHEH sHepruu (TeMIieparypsl) Teja Mpu Terionepeaaye.

OnbIT 110 agrabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mogenu mapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CTOpaHUs, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

W3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus ¢ewjecmea. Pazogvie nepexoovl

[TapooOpa3zoBanue u KoHIeHcanus. VcmapeHue w KumneHwe. AOCOTIOTHAS U
OTHOCHUTENIbHAS BIAXHOCTh BO3ayxa. HacelmieHHbI map. YenbHas TeIoTa
napooOpa3zoBaHMsl. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUs OT 1aBJICHHUS.

Teépmoe teno. Kpucramnmueckue u amopdHbie Tena. AHHU30TPONHUS CBOWCTB
kpuctayioB. JKunkue xkpucrauibl. CoBpeMeHHble MaTepuaibl. [lnaBinenue u
KpUCTayn3anus. Y aenbHas Temiora miasieHus. Cyonnmarus.

VYpaBHeHHE TEII0BOro OanaHca.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE INPHUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJJOPUMETP, TEXHOJIOTHUH ITOIYYEHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM
4lCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.



Kunenue npyu NOHM>KEHHOM J1aBICHUH.

CriocoObl H3MepeHHUs BIaXKHOCTH.

Habnronenne HarpeBaHUs | TUIABJICHUS KPUCTAUTMIECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTAJLIIOB.

Yuenuueckuti sxcnepumenm, nabopamophsie pabomol

W3mepenne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiiekTpoaMHAMHUKA

Tema 1. Inexmpocmamuka

Dnektpu3anus Tei. DINeKTpUUecKui 3aps. J[Ba Buaa 3J1€KTPUUYECKUX 3apsiioB.
[IpoBOIHMKH, TUANEKTPUKU U TOJIYIPOBOJHUKH. 3AKOH COXPAHEHHUS IIEKTPUUECKOTO
3apsza.

BsaumopeiictBue 3apsiioB. 3akoH Kynona. ToueyHbll 2JIEKTpUYECKUI 3apsil.
Onektpuuyeckoe nosne. Hampsok€HHOCTh — 3nekTpuueckoro  nois.  [Ipunnun
CYNEPNO3UIIUU IEKTPUUECKUX NOJIeH. JIMHUY HaNpsHKEHHOCTHU AJIEKTPUYECKOTO TOJIS.

PaGora cun anekrpocrarnyeckoro mnois. [lorennuan. Pa3HocTh mOTEHITHAIOB.
[IpoBOIHMKM W OUAJIEKTPUKUM B BJIEKTPOCTATHUYECKOM ToJie. JluaiekTpuueckas
MIPOHUIIAEMOCTb.

OnexTpoéMmkocTb. KoHaeHcarop. DneKTpoEMKOCTb IUIOCKOIO KOHJIEHCATOopa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHHE: AJIEKTPOCKOI,
ANEKTPOMETP, DIIEKTPOCTATHYECKas  3alluTa, 3a3eMJICHHE JJIEKTpOnpuOOpOB,
KOH/JIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHbINA IPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLMUIT ACUCTBUSA 3JIEKTPOMETPA.

B3aunmMopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DIEeKTpUYECKOE MOJIE 3aPSKEHHBIX Tell.

[IpoBOIHUKHM B 3JIEKTPOCTATUYECKOM MOJIE.

DneKTpocTaTU4eCcKas 3allluTa.

JINDIIEKTPUKHU B 3IEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOPA OT IUIOLIa/IM IIJIACTHH,
pacCTOSIHUS MEXKY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwlit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DONeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTPHUUYECKOTO TOKA.
Ucrounnku Toka. Cuiia Toka. IIocTOAHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka LEIu.

DNEKTPUUECKOE COMPOTHUBIIEHHE. YJEIbHOE COINPOTHUBIICHUE BELIECTBA.
ITocnenoBarensHOE, NapaIEIBHOE, CMELIAHHOE COCIMHEHHE ITPOBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTh
3IEKTPUUYECKOTO TOKA.



DNEeKTpOoABUKYILAs CUIa W BHYTPEHHEE CONPOTUBIEHHE HCTOYHHUKA TOKA.
3axon OMa /71 MOJIHOM (3aMKHYTO#1) sekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DneKTpoHHas IPOBOAMMOCTh TBEPABIX METaJIJIOB. 3aBUCUMOCTh
COIIPOTHUBIIEHUS METAJUIOB OT TeMIieparypbl. CBEpXIIPOBOAUMOCTb.

DnekTpruyecKkuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoHUKWU. CobcTBeHHas u pUMecHas MIPOBOJIUMOCTD
0JIyNpOBOIHUKOB. CBOMCTBa p—h-niepexoaa. [loaynpoBoJHUKOBbIE TPUOOPHI.

OnexTpuueckuid TOK B pacTBOpax M paciulaBax  AJIEKTPOJIUTOB.
DIEKTpOoNUTHYECKAs AUCCOLMALMS. DIEKTPOIIN3.

DneKkTpruyecKuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSTEbHBIN pa3psl.
Monnus. [nazma.

TexHuyeckue yCTpPOHCTBA W NPAKTUUECKOE NPUMEHEHHE: aMIEepMETp,
BOJIETMETP, PEOCTaT, MCTOYHHUKHA TOKA, ODJIEKTPOHArpeBaTEbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAaKyyMHBIH IHO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, IOTYIPOBOJHUKOBBIN U0/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTh CONPOTHUBJICHUS LWIMHIPUYECKUX IPOBOJAHUKOB OT JJIMHBI,
IJIOLIA/IA NIOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmeniaHHO€ COEJUHEHHUE TPOBOJHUKOB.

[Ipsmoe wu3MepeHue dNEKTpOABHXKYyIIEeW cuibl. KopoTkoe 3aMbikaHue
raJIbBAaHUYECKOI'O AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHMOCTb CONPOTUBIIEHUS] METAJJIOB OT TEMIIEPATypHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD IHO/A.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

N3ydeHne cMEIIaHHOTO COEJMHEHUS PE3UCTOPOB.

N3mepenne 3aeKTpoABMKYLIEH CHIIBI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anekrponusa.

Me:xknpeamerHble CBSI3U

Wzyuenue kypca ¢usuku 6azoBoro ypoBHS B 10 Kilacce OCYHIECTBISIETCS C
y4€TOM COJIEpKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M € KypcaMHM MaTE€MaTHKH,
OHMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonsmus, CBS3aHHbIE C WU3YYEHHEM METOJOB HAy4HOIO
MO3HAHUSA: SIBJICHHUE, HAYYHBIH (pakT, rumoresa, puzndeckasi BETUYNHA, 3aKOH, TEOPHS,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl YpaBHEHUM, TuHeHas QyHKLMA, mapadoia,
runepbonia, X rpaduKd M CBOIMCTBA, TPUTOHOMETPHYECKHE (PYHKIHHU: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI
1 UX MPOEKIMH Ha OCU KOOPJIUHAT, CII0KEHNUE BEKTOPOB.



buonocus: mexaHnuueckoe IBIKEHUE B KUBOHM mpupoze, auddysus, ocMmoc,
TEIJIO0OMEH JKHUBBIX OpPraHU3MOB (BUIbI TEIUIONEpPENayd, TEIUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBICHUS B dKUBOU NpUpPOE.

Xumus: TUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYN, MOJb
BEIIECTBA, MOJISIpHAsE Macca, TEIIOBbIE CBOMCTBA TBEPHBIX TeN, KUIKOCTEH U ra3os,
ANEKTPUYECKUE CBOWCTBA METAIIJIOB, AIEKTPOIUTHYECKAS AUCCOIMALINS, TAIbBAHUKA.

Teoepaghus: BIaXXHOCTH BO3lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE MABIKEHHH C HCIIOJIB30BAaHHEM MEXaHHU3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIUIMITHUKU, HUCIOJIb30BaHUE 3aKOHA COXPaHCHHS
UMITyJIbCa B TEXHUKE (paKeTa, BOAOMET U IpYTHe), ABUTaTelb BHYTPEHHETO CrOPaHHUs,
napoBas TypOuHa, OBITOBOW XOJIOAWJIBHUK, KOHIUIIMOHEP, TEXHOJOTUU IMOTY4YECHHUS
COBPEMEHHBIX MaTepuaioB, B TOM YKCIE HAHOMATEPHAJIOB, M HAHOTEXHOJIOIHH,
AJIEKTPOCTATUYECKAs 3alllMTa, 3a3€MIJICHHE JIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH
MPUHTEP, DJIEKTPOHArpeBaTelbHbIE MPHOOPHI, SJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
rajibBaHuKa.

11 KJIACC

Pasnen 4. DiiekTpoanHaAMUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctossHHBIE MarHuThl. B3auMoaelcTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe
nosne. Bexkrop MarHuTHOM MHAYKUMU. [IpyHIUI Cyneprno3uiMy MarHUTHBIX MOJIEH.
JIluann wmarouTHOW wuWHAYKUMU. KapTuHa JWMHUNA MarHUTHOW MHAYKLIUU TOJA
MTOCTOSIHHBIX MAarHUTOB.

MarnutHOEe mOJ€ NIPOBOJHMKA C TOKOM. KapruHa JMHHMA HHIyKIHAH
MAarHUTHOTO TOJISI JJIMHHOTO HPSIMOTO MIPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJIHMKA, KAaTYIIKU ¢ TOKOM. OmnbIT Opcrena. BzanmozaeiicTBue MmpoBOJIHUKOB C
TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ Moynb U HarpaBieHue. J{BuxkeHue 3apsHpkeHHOW YacTULbl B
OJTHOPOJHOM MarHuTHOM mouie. Pabota cuinel Jlopenna.

SIBneHue 2NeKTPOMArHUTHOM MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOM MHAYKIIUH.
DNeKTpOABMKYIIAs CUjla MHIYKIUU. 3aKOH 3JIeKTPOMarHUTHOM uHAyKuuu ®apazes.

BuxpeBoe asekTpuueckoe 1moje. ONEKTPOJBIKYIIAas CHIa HMHAYKIHH B
MIPOBOJIHUKE, IBHXKYIIEMCS [TOCTYIATENIbHO B OAHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

WuaykTuBHOCTE.  SIBIeHME  CAaMOMHIYKIMHU.  OJEKTPOABIIKYIAs  CHJa
CaMOMHIYKIIUH.

DHeprust MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: ITOCTOSIHHBIC
MarHuThbl, 3J1€KTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHIL,
WHJyKUIHUOHHAs M€Yb.

Jlemoncmpayuu



OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIuHYY MHIYKIIMYA MarHUTHOTO TIOJIS.

B3anMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuina Amrepa.

JericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue HIMEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHMOCTD 3JIEKTPOABUKYILIEH CHJIBI MHIYKUUHU OT CKOPOCTU HU3MEHEHHUS
MarHUTHOTO TIOTOKA.

SIBneHne caMOMHAYKIUU.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenre MarHuTHOTO TOJIS KaTYIIKA C TOKOM.

WccnenoBanue 1eicTBUSI NOCTOSSHHOIO MArHUTA HAa PaMKYy C TOKOM.

UccnenoBanue siBIEHUS 37I€KTPOMArHUTHON MHIYKITUH.

Pazgen 5. Kojieoanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHusle Koja1edanus

Konebarenprast ~ cuctema.  CBOOOJHBIE ~ MEXaHWYECKHE  KojcOaHUs.
Iapmonnueckue konebanms. Ilepmon, dwacrora, ammutyna u (aza KoyeOaHUIA.
[IpyxvHHBIH MasATHUK. MaTeMaTHYeCKHil MasTHUK. YPaBHEHUE TI'apMOHUYECKUX
koseOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJIeOaHUsIX.

Konebarenbubiii  kKoHTYp. CBOOOIHBIE 5SJIEKTPOMAarHUTHbIE KoJeOaHUsS B
UJCATbHOM KOJeOAaTeTbHOM KOHTYype. AHAJIOTUs MEXIy MEXaHWYECKUMH |
3JIEKTPOMArHUTHBIMU KoJiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS YPHEPTUU
B UJCaIbHOM KOJiebaTeIbHOM KOHTYPE.

[IpencraBienure o 3aTyxaromux KosieOaHUSX. BBIHYKIEHHBIE MEXaHUYECKUE
koJyiebanus. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMsI.

[lepemennbii  TOok. CHHyCOMJANBHBIA TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYZHO€ M JCHCTBYIOLIEE 3HAYEHHE CUJIbl TOKa U
HaIpsKEHUSI.

Tpancpopmarop. IIpousBoacTBo, mnepenaya U NOTPEOJIEHUE BIEKTPUUYECKOU
SHEPTUH. ODKOJOTWYECKUE PHUCKU TPH TPOU3BOACTBE AEKTposHepruu. Kynbrypa
WCII0JIb30BAaHUS 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHUE: SIECKTPUUYECKUM
3BOHOK, T€HEpaTOp MEPEMEHHOTO TOKA, JIMHUH JIEKTpOIepe iay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoyieOaTeNnbHOM cUCTEMBbl (TPYKMHHBIA WU
MaTeMaTHYeCKUI MasTHUK).

HaGimrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmtonienue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHNs.



OcuusuiorpamMMsl (3aBUCMMOCTH CHJIBI TOKA M HAIPSDKEHHs] OT BPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocienoBaTENbHOM — COEAMHEHMM  PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU M KOHJIEHCATOpa.

Mozenb IMHUY 2IEKTPOIEpEIadH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEpHOa MalbIX KosieOaHUI Ipy3a Ha HUTHU OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIENU U3 IOCIEA0BATENbHO COCIUHEHHBIX
KOHJICHCATOPa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHblE 60JIHbL

MexaHuueckue BOJHBI, yciaoBUsi pacnpoctpaHeHus. Ilepuoa. CkopocThb
pacnpocTpaHeHuss M JiauHa BOJHBL llomepeuHble M MPOJOJIHBIE  BOJIHBI.
Wntepdepennys u audpaxiust MEXaHHYECKUX BOJIH.

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

DNEKTPOMarHUTHHIE BOJIHBL. YCJIOBUSI M3JIy4E€HUsI DJEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenrauus BektopoB E, B, V B snekTpoMarHuTHO# BoiHe. CBOiiCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpa)kK€HHUE, IpeJOMIICHUE, MONspu3alus, Audpakuus,
unTepdepenusa. CKOpOCTh 3JEKTPOMAarHUTHBIX BOJIH.

[lIkana 351eKTPOMAarHUTHBIX BOJH. lIpuMeHeHue 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUMIIBI paguOCBA3U U TeNeBUACHUA. Pagronokanmys.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpPOHCTBA U MPAKTHUECKOE IMPHUMEHEHHUE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas JMArHOCTHKa B TEXHUKE W MEIULUHE, pajap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHHUE TIOTIEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebomieecs Te0 Kak HCTOYHUK 3BYKA.

HaGntoneHnue oTpaxeHus U NpeoMIeHU MEXaHUUECKUX BOJIH.

Habntonenue unrepdepeHunu 1 qupakiui MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIATYJIOW W
4acTOTOM KoeGaHUH.

HccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, NPEIOMIICHHUE,
noJisipu3anus, Tudpaknus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsmonuHeilHOe pacnpoCTpaHEHHE CBeTa B
oxHopoxaHou cpexe. JIyd cBera. ToueuHblil HCTOYHMK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHUs cBera. [locTpoeHune n300pakeHHM B
IJIOCKOM 3€pKaie.

IIpenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBINA MOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHeli  yros IOJHOTO
BHYTPEHHET0 OTPa’KEHU.



Hucnepcus csera. CrnoxxHsblil coctaB 6enoro ceera. LIBer.

Cobuparomue u paccenBaromiie JUH3bL. ToHKas inH3a. OKycHOE paccTOsIHHE
U ONTHYECKas Cuila TOHKOHM juH3bL. IlocTpoeHue m3zoOpakeHHil B cOOMparoUIUX U
paccenBaronux JIMH3aX. POpMyJia TOHKOHN JIUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

Bonnosas ontuka. Matepdepenius cera. KorepeHTHble HCTOYHUKHU. Y CIOBUS
HAOJIOCHNS MAKCUMYMOB U MUHHUMYMOB B MHTEP(GEPEHIIMOHHOW KapTHHE OT JBYX
crH(]A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Judpakius ceera. Audpakimonnas peniérka. Y clioBUe HaOIIOICHUS TI1aBHBIX
MakCUMyMOB TIpH TaJeHUU MOHOXPOMAaTHYECKOIO0 CBeTa Ha AU(PPAKIHOHHYIO
PELIETKY.

[Tonspu3zanus ceera.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE INPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, MPOSKIIMOHHBIN aIapar, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAs ONTHKA,
IUpaKIUOHHAs PEIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssiMonuHeitHOE pacnpoCTpaHEHUE, OTPAKEHHE U IPEIOMJIIEHUE CBETA.
OnTuueckue mpuodOpsI.

[TonHOE BHyTpeHHEE oTpaxkeHHe. Mojienb cBeToBo1a.

HccnenoBanue cBONCTB M300paKeHUM B JTMH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

HaGmronenue natepdepeHIium cBeTa.

Hab6mronenue qudpakuum cBera.

HaGurotenue aucriepcuu cBera.

[TosnyueHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmydenue cekTpa ¢ HOMOUIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmroienue nonsipusaiuu cBera.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomol

N3mepenne nokazarens NpeoMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3AX.

Habmronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI cleIMAJILHOM TEOPHU OTHOCUTEIbHOCTH

I'panunpl IPUMEHMMOCTH KJIACCUUECKON MexaHMKH. [locTynaTsl cnenuaibHON
TEOpPUU OTHOCUTEJIBHOCTH: WHBAapUAHTHOCTb MOJIYJII CKOPOCTH CBETa B BAKyyMe,
MIPUHIIUATT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHM M COKpalleHHE
JUIAHBI.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBsi3p Macchl C dHEPrued M HUMITYJIbCOM PEISITUBUCTCKOW YacTULIbI. DHEPIus
MIOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemernmol K6anHmoeoii onMuKuU



®oronsl. Dopmyna I[lnanka cBsi3u sHEepruu GOTOHA C €ro YaCTOTOW. DHEPIUs U
UMITYJIbC (POTOHA.

OtkpeiTie u uccienoBanue ¢porodrpdekra. OmbiTel A. I'. CroseroBa. 3aKOHBI
dorodddexra. YpaBuenme OiHmTEeHHA MIa Poroddderra. «KpacHas rpaHHIaN
dboTodrddekra.

JlaBnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHUE: (POTORIEMEHT,
dboTonaTuuk, conHeyHas 0aTapes, CBETOIUO/I.

Jlemoncmpayuu

D010 deKT Ha YCTaHOBKE ¢ IUHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.

Cseroauos.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnwiTel Pe3epdopma mo paccessHHIO o -9acTHIIL.
[Tnanerapnas mozgens aroma. [loctynatsl bopa. M3nydenue u nornomenue GoToOHOB
IIpH [IEPEXO0/Ie aTOMa C OJIHOTO YPOBHS 3HEPruu Ha Apyrou. Buael cnexktpos. Cnektp
YPOBHEHN 3HEPrUU aTOMa BOJIOPOJA.

BosiHoBbie cBoiicTBa yactull. Bonnbl ae bpoitis. KoprnyckyiisipHO-BOJIHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYXJEHHOE U3IyYCHUE.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPalbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBBIN KOMIIbIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

OrnpezenieHne JIMHBI BOJHBI Jla3epa.

Habnronenue muHeHyaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

Habumtoienue nuHeHvyaToro CekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JI0Ka3bIBAIOLUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktuBHOCTH. OnbITEl Pezepdopaa mo omnpeneneHuIo coctaBa paanoaKTUBHOTO
uznyyenusi. CBoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiausHue paanoakTHBHOCTH
Ha KUBBIC OPTaHU3MBI.

OTtkpbiTHe TpoTOHAa U HeiTpoHa. HykinonHas monens siapa ['elizenOepra—
WBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30tonsl.

Anbba-pacniaf. OJEKTpPOHHBIM M TO3UTPOHHBIN Oera-pacman. [amma-
u3NyyeHue. 3aKoH paJuoaKTUBHOIO pacaja.

DOHeprus CBA3M HYKJIOHOB B sifipe. S nepHble cuibl. JledekT maccsl sapa.

Anepuble peakuuu. JleneHue u CUHTE3 sIiep.

Anepubiii  peaktop. Tepmosiaepublid cuHTe3. IIpoOiemMbl M MEPCIIEKTUBBI
SJIEPHON SJHEPIETUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTUKH.



DnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeToap1 HAOIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@dyHaamMeHTalbHbIE B3auMOAeiCTBUS. EquHCTBO (pu3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoucTBa M NPAKTUYECKOE NPHUMEHEHME: JTO3MMETp, KaMmepa
Bunscona, siiepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CYETYNK HOHU3UPYIOIINX YACTHUII.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomol

HccenenoBanue TpeKoB YacTHil (110 TOTOBBIM oTOrpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Otanbl pa3BUTUA acTpoHOMUHU. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMMUHU.

Bun 3B&nnoro He6a. Cospe3ausi, sSipkue 3BE3BI, IUIAHETHI, MX BHUAMMOE
JBH)KEHUE.

Conneynas cucrema.

Connue. Conneunas aktTuBHOCTh. crounuk sHeprun ConHia v 3B€37. 3BE3/bL,
X OCHOBHBIE XAapaKTEPUCTUKH. /[narpamma «CHEKTpaJbHbIN KIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOM MOCTEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMOCTBY IS
3BE3]l TJIABHOM mMoOceoBaTeIbHOCTU. BHyTpeHHee crpoenue 3BE3A. CoBpeMeHHBIE
MPEACTABJICHUS O TMPOUCXOXKACHUU U 3Booruu ConHIla ¥ 3BE3A. DTamnbl KU3HU
3BE3I.

Mneunsiii [lyte — Hama ['anaktuka. Ilonoxenue u nuxenue CoyHLA B
lNamaktuke. Tunsl ranaktuk. PaguoranakTuku m KBasapbl. UEpHBIE IBIPBI B sApax
rajakTHK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa06na. Pa3Oeranue rajpakTHK.
Teopus bosbwioro B3peiBa. PenukroBoe usiydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpoGieMbl aCTpPOHOMUM.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYXKEHHBIM TJIA30M C HCIONb30BAHHEM KOMIIBIOTEPHBIX
MPUJIOKEHUN ISl ONPEACIICHUs TOJOKEHHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usi CeBEpHOTO MOIYIIApUst U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

Oo6o0marmniee noBTOPEHNE

Ponp ¢Qusukm u acTpoHOMUHM B SKOHOMUYECKOW, TEXHOJIOTHYECKOM,
COIIMAIIEHOW M 3TUYECKOH cepax NesTeNbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU H
ACTPOHOMHHU B COBPEMEHHOW HAyYyHOW KapTUHE MHpA, pOJib (HU3MUECKON TEOpHH B
dbopMUpOBaHUM TIPEACTABICHUI O (PU3UUECKOW KapTHHE MUpPA, MECTO (PU3NYECKOU
KapTUHBI MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI
0 IpUpoJE.

MexnpeamMeTHbIe CBSI3H



Wzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce OCYIIECTBISIETCA C
y4€TOM COJIEpKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C€ KypcaMH MaTE€MaTHKH,
OMOJIOTUH, XMMHH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemuvie nowsmusi, CBS3aHHBIE C HM3YyYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBIICHUE, HAYYHBIN (haKT, TUMoTe3a, (hu3ndeckasi BEJIMYUHA, 3aKOH, TEOPHS,
HaOII0JICHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE, MOJIENb, H3MEPEHUE.

Mamemamuxa: pelmieHUE CHCTEMbI YPaBHEHUH, TPUTOHOMETPUYCCKIE (DYHKIIHH:
CHUHYC, KOCUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPhl M MX MPOEKIMU HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHbBIC
ANIEMEHTapHbIX (QYHKIUN, NpPU3HAKK TMOAO0OHS TpPEYTrOJbHHUKOB, OIpeaeIcHHe
IUIOLIA/IN TUIOCKUX GUryp u o0béma Ted.

buonoeus: »>nekTpuueckue SBICHUS B JKMUBOW TPUPOJE, KoJjeOaTelbHbIC
JNBH)KEHUS B KUBOW MPUPOJAE, ONTHYECKUE SIBJICHUS B KUBOW NMPUPOAE, NIEHCTBUE
payaliy Ha KUBbIC OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS] CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIUTMUECKOMN PEIIETKY, CIICKTPAIBHBIN aHAIU3.

T'eocpaghus: marHuTHBIE MONIOCA 3€MJIH, 3aJI€KU MarHUTHBIX Py, PoTochEMKa
3€MHOM MMOBEPXHOCTHU, MPEICKA3aHUE 3EMJIETPSICEHUI.

Texnonocusi: NWHUAM  DJIEKTPONEPEAAd, TEHEPATOP IMEPEMEHHOIO  TOKa,
3JIEKTPOJBUTATENIb, WHIYKIIMOHHAA TI€4Yb, pajap, paauONPUEMHHUK, TEJIEBU30P,
anTeHHa, TenedoH, CBY-meub, MPOSKIMOHHBIA amnmapaTr, BOJOKOHHAs OITHKA,
coJIHeYHasi OaTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOoro mnpenmera «®Du3MkKa» Ha YpPOBHE CpEAHEr0 OOIIEero
oOpa3oBaHus (0a30BbIi ypOBEHb) MOJKHO OOECHEUYHUTHh TOCTHKEHHE CIEeAYIOUINX
JUYHOCTHBIX, METAIIPEIMETHBIX M IMPEJAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE pE3yabTaThl OCBOECHUS ydueOHOro mpeamera «PuU3HMKa» TOJKHBI
OTpakaTb TOTOBHOCTb U  CHOCOOHOCTh OOyYarolmuxcs PYKOBOACTBOBATHCA
chOpMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOH LIEHHOCTHBIX
OpUEHTAllMi,  MO3UTUBHBIX  BHYTPEHHUX  YyO€XJEHUH,  COOTBETCTBYIOLIUX
TPAJAULIMOHHBIM IICHHOCTSIM POCCHICKOr0 O0OIIeCTBa, pacIIUpPEeHHE KU3HEHHOTO
ONbITa U OMbITA JEATEIBHOCTH B IPOLECCE peau3aluyd OCHOBHBIX HAMpPaBJICHUU
BOCIIUTATEIbHOMN EATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTH T'PAXKAAHCKOW MO3UIMH O00yUYalomIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHIATHE  TPATUIHOHHBIX  OOIIEYENIOBEYECKUX  TYMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JACSATEIBHOCTh B HMHTEPECAX I'PAKIAHCKOTO
o011ecTBa, yyacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aMMOJECHCTBOBATh C COLMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUHU C
uX (YHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON NEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKON I'PakTaHCKOW MICHTHYHOCTH, MATPUOTHU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUAM
POCCHUICKHX YIEHBIX B 00J1aCTH (U3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHWBAaTh CUTYAllMI0 M MNPUHUMATh OCO3HAHHBIC PELICHHS,
OPHUEHTHPYSCh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
NEeSATEIbHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIAJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIETro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOIICHHE K MHUpPY, BKJIKOYas 3CTETHKY HAay4HOI'O TBOPYECTBA,
MpHUCYIIETO PU3NYECKON HAYKE;

5) TPy10BOr0 BOCIIUTAHMSA:

UHTEpEC K pazIu4HbIM cdepaM NpoPecCHOHANbHON MAESITEIbHOCTH, B TOM
YlCJie CBSI3aHHBIM C (PM3UKOW U TEXHUKOH, YMEHHE COBEpPILIATh OCO3HAHHBINA BHIOOD
Oyay1uieit mpodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;



TOTOBHOCTb M CIIOCOOHOCTb K OOpa30BaHMIO M CaMOOOpa30BaHHMIO B 00JacTu
(bu3uKN Ha IPOTSHKEHUM BCEH JKU3HU;

6) 3K0JI0rM4eCKOro BOCIIUTAHMA:

C(pOPMHUPOBAHHOCTh 3KOJIOTUYECKON KyJIBTYPbI, OCO3HaHHE IJIOOAIBEHOTO
XapakTepa 3K0JIOIMYecKHX IpolieM;

IUIAHUPOBAHKUE U OCYILLECTBICHHUE JIEMCTBUI B OKPYXAIOUIEH Cpefie Ha OCHOBE
3HaHUA LEJEeW YCTOMYMBOrO pa3BUTH YEIOBEUECTBA;

pacUIMpEHME OIbITA AEATEIbHOCTH IKOJIOTHYECKON HAIIPABICHHOCTH HAa OCHOBE
HMEIOIINXCS 3HaHUH 110 pu3mKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

C(OPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAY4YHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHHus: (PU3MKH OCYILECTBIIATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
VHJIMBH1yaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

IMo3naBaTe/IbHBIE YHUBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble 1ornyeckue aeiicTBus:

CaMOCTOSITENIFHO  (OPMYJIMPOBAaTH M aKTYaJIM3HpPOBAaTh  MPoOIeMy,
paccmarpuBaTh €€ BCECTOPOHHE;

ONpPEAETSATh ILENH JACATCIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPHUH HX
JTOCTHKEHUS,

BBISIBIISIT 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBAECMBIX (PH3MUECKUX
SIBIICHUSIX;

pa3pabaThIBaTh IJIaH pElIeHUs MpoOJIeMbl ¢ Y4ETOM aHalM3a MMEIOLIUXCS
MaTepUabHBIX U HEMAaTEePUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIIEICTBHIA ACATEIHHOCTH;

KOOPJIMHUPOBATH M BBIIOJIHATH Pa0OTYy B YCIOBHSX PEabHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMOCHCTBHS;

pa3BHBATh KPEATUBHOE MBIIUICHHUE TIPH PELICHUH KHU3HEHHBIX TIPOOJIEM.

Ba3oBble ncciieioBaTebCcKie AeiiCTBUA:

BJAJIETh HAayYHOHW TEPMHHOJIOTHEH, KIIOYEBBIMH MOHATHSAMH H METOAAMHU
¢du3nueckoil HayKu;

BJIAJIETh HAaBbIKAMH y4eOHO-HCCIIE0BATEIbCKON U TIPOSKTHOM JIESTETLHOCTH B
obmactu (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY
METOJIOB pEUICHUs 33a/Ja4 (U3UYECKOTO COACP)KaHMS, NPHUMEHEHUIO pa3IMYHbBIX
METOJIOB TO3HAHMS;

BJAJIETh BUJAMH JEATEIBHOCTH 10 TIOJYYEHHIO HOBOTO 3HAHHSA, €Tr0
MHTEPIPETANH, TPEOOPA30BAHHUIO U IPUMEHEHHIO B PA3IIMYHBIX YIEOHBIX CUTYAIUSX,
B TOM YHCJIE TIPU CO3JIAaHUH yYEOHBIX IPOEKTOB B 00JIaCTH (DU3UKH;



BBISIBJISITH NPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyalH3UpoOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI Ui JOKa3aTeIbCTBA CBOUX
YTBEPXKACHUH, 3a7aBaTh ITapaMeTPbl U KPUTEPUU PEILLCHNUS;

AHAJIM3UPOBATDH IMOJIYYCHHBIC B XOI€ PCUHICHUA 3aJa4r PE3YyJIbTAaThl, KPUTUICCKU
OLICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHbIE 3a7aud B 00pa3oBaTelbHOI
NEeSITENIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (PU3UKU;

AaBaTb OLICHKY HOBBLIM CUTYyallUsIM, OLICHHUBATb HpHO6p€TéHHBIfI OIIBIT,

yMETb I[EPEHOCUTh 3HAHUS 1O (U3MKE B MPAKTUYECKYI0 00IacTh
KHU3HEICITeNbHOCTH;

yYMETh UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTei;

BbLJIBUI'aTbh HOBBIC UJICH, IPpCAJIaraTb OpUIrnHaJbHbIC ITIOAXO0AbI U PCHICHUSA

CTaBUTH HpO6JI€MBI " 3a7la4i, JOIMYyCKaroIre aJIbTCPHATUBHBIC PCIICHUS.

Pab6ora ¢ undopmanmueii:

BJIa/IETh HABBIKAMU MOJIY4YeHHs] MHPOpManuu (PU3MUECKOIO COJEp)KaHUS W3
HCTOYHHUKOB PAa3HbIX THUIIOB, CaAMOCTOATCIIBHO OCYHICCTBJIATL IIOUMCK, aHaJIu3,
CUCTeMATHU3alMI0 W HWHTEpIpeTanuio WHPOPMAMU pPa3IMYHBIX BHUIOB U (opm
MIpeICTaBJICHHUS,

OIICHUBATh JOCTOBEPHOCTH MH(MOPMAIINH;

HUCITIOJB30BATh cpeacrBa I/IH(i)OpMaLII/IOHHI)IX u KOMMYHHKAIIUOHHBIX
TEXHOJIOTUH B peIICHUKU KOTHUTHUBHBIX, KOMMYHHKATHBHBLIX W OpPTraHHU3allMOHHBIX
3a/a4 ¢ coOmoieHneM TpeOOBaHUN IPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX M ATHYECKUX HOPM, HOPM HHGPOPMAIMOHHOMN
0e30I1acHOCTH;

CO3J1aBaTh TEKCTHI (PU3NYECKOTO COICPIKAHUS B PA3IMYHBIX (hopMaTax ¢ yu€ToM
Ha3Ha4YeHUs] MH(OpPMALUKU M LEIeBOW ayJUTOPUH, BbIOMpas ONTUMAIBbHYIO (GopMmy
MIPEJICTABJICHUS U BU3YyaIH3aIUH.

KoMMyHHKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA:

OCYLLECTBIIATH OOILIEHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOI 1A TEIbHOCTH;

pacro3HaBaTh MPEAIOCHIIKY KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3PEHMSI C HCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMATh WM MCIOJIb30BaTh IPEUMYILECTBA KOMAHIHOM M WHAMBHUIYaJIbHON
paboTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX ACWCTBUH C Y4E€TOM OOIIUX
MHTEPECOB ¥ BO3MOYKHOCTEN Ka)KA0Ir0 WieHA KOJJIEKTUBA;

IPUHMMATh  [EJIM  COBMECTHOM  JESATEIBHOCTH, OPraHU30BBIBaTb U
KOOpAMHHUPOBATh JEHUCTBUA IO €€ JOCTH)KCHMIO: COCTAaBJIATH IIJIaH [JEHCTBUH,
pacrpeneniarth poidd ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOI paboThlI;

OLIEHUBATh Ka4eCTBO CBOErO BKJAJa U KAXJIOr0 y4aCTHHKA KOMaH/bI B OOIINH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;



npeajiaraTb HOBBIC IIPOCKTBI, OLCHUBATL HJACU C IIO3MOUKW HOBHU3HBI,
OpUTHHAJIBHOCTH, npaKTqucxoﬁ 3HAa4YUMOCTH,

OCYHICCTBJIATL IMO3UTUBHOC CTPATCITMYCCKOC TIOBCACHUC B  Pa3JIMYHBIX
CUTyallMiX, IPOABIIATHL TBOPUCCTBO U B006pa)K€HI/I€, OBITH WHUIWMATUBHBIM.

PeryisiTuBHbBIC YHHBepCaJbHbIe y4eOHbIe AeliCTBUS
Camoopranuzanusi:

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATEILHYIO ESATEIBHOCTh B 00JAcTH
¢u3MKH M aCTPOHOMMHM, BBIABIATH NPOOJIEMbI, CTaBUTh U  (HOPMYIUPOBAThH
COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIaH PEIIEHUS PACUETHBIX U KAUECTBEHHBIX 33/1a4,
IUTAaH BBIMOJHEHUS MPAKTUYECKOH pPabOThl C YYETOM HUMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEAIIOYTECHUII;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM;

pacImmpsATh paMK{ Y4€OHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEAOYTEHHIA;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEeHTHpOBaTh e€ro, Oparb Ha cels
OTBETCTBEHHOCTD 3a PEILCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TIPOSBICHUIO SPYAHUIIMH B 001aCTH (DHU3HKH,
IIOCTOSIHHO IOBBIILIATh CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOIHOHAJIBLHBII MHTEJIEKT:

JlaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM;

BJIaJICTh HABBIKAMU MO3HABATEIBHON pe(IeKCHH KaK OCO3HAHMSI COBEPIIAEMbIX
JEHCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI pe(IeKCUU JUIsl OLEHKU CUTyalllM, BbIOOpa BEpHOIO
peleHus;

YMETh OLIEHMBATh PUCKHM M CBOEBPEMEHHO IPUHHUMATh pEIICHHS MO0 HX
CHW)KEHHIO;

IIPUHMMATh MOTHBBI W apryMEHTHl JpYruX IIpU aHalu3€ pe3yJbTaToB
JESTEIbHOCTH;

MIPUHUMATH ce0s1, TOHUMAsi CBOM HEJAOCTATKH U IOCTOMHCTBA;

IPUHUMATh MOTHBBl W apryMEHTHl JPYrUX IpU aHalU3€ pe3yJbTaToB
JESTEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKU.

B npouecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTrpaMMbl 110
¢usmke JUISI  ypOBHS  cpeaHEero  oOmero  oOpa3oBaHUs Yy OOydYarONUXCS
COBEPILICHCTBYETCS SMOLIMOHAJIBHBIN UHTEJIEKT, IIpEI0JIararoIui
Cc(OPMHUPOBAHHOCTB!

CaMOCO3HaHUs, BKJIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUJETh HAIPaBJICHUs Pa3BUTUS COOCTBEHHOW AMOLIMOHAJIBHON cdephl,
OBITh YBEpEHHBIM B cebe;



CaMOpPETyJIIMPOBAHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 33 CBOE TIOBEJACHUE, CIIOCOOHOCTh  aNalTUPOBAThCA K
AMOIMOHATBHBIM H3MEHEHUSM H MPOSIBJISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTPEMJICHHE K JOCTIKCHHUIO LIETU U
yclexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JEHCTBOBATH HCXOJS M3 CBOHUX
BO3MOKHOCTEH;

SMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH IMOHHMMATh 3MOIMOHAILHOE COCTOSHHUE
JIPYTUX, YUUTHIBATH €r0 MPHU OCYIICCTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO
1 COTICPEIKUBAHMIO;

COIIMAJIBPHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C
JOPYTUMU JTIOAbMU, 3a00TUTHCS, TPOSABIISATH HHTEPEC U pa3pemiaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6ydyenus B 10 kiacce npeaMeTHble pe3yabTaTbl Ha 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAOLIUXCS YMEHHIM:

JEMOHCTPHPOBATh HA TpPUMEpPaX pPOIb U MECTO (GHU3UKH B (HOPMUPOBAHHU
COBPEMEHHOM HAy4YHOM KapTUHbI MHpPA, B Pa3BUTHUA COBPEMEHHONW TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON ACATEIbHOCTH JIIOACH;

YUUTBIBATh TPAaHUIBl IPUMEHEHUS H3YyYEHHbIX (U3NYECKUX MOJEIeH:
MaTepuajibHas TOYKAa, WHEPIHMAaJIbHAs CHCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TeEIO,
WJICATIbHBIN a3, MOJAEIH CTPOCHHUS Ta30B, JKUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
JIEKTPUUECKUI 3apsi/i IPpU peLIeHnH GU3NUECKUX 3a1a4;

pacrio3HaBaTh (pu3nueckue siBIeHUs (IIpoLecchl) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSPHO-KMHETUYECKOM TEOPUM CTPOCHMs BEIECTBA M
JJIEKTPOJMHAMMKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIMHENHOE IBUKEHUE,
CBOOOJHOE MaJIeHuE Tell, ABMKEHHE 110 OKPY>KHOCTH, MHEPIIMS, B3aUMOIECHCTBHE Te,
muddy3us, OpOYHOBCKOE JBM)KEHHE, CTPOECHHE JKUAKOCTEM U TBEPABIX Ted,
U3MEHEHHe o0bEMa TeNn NpU HarpeBaHUM (OXJIAXKJEHUHU), TEIIOBOE pPaBHOBECHE,
WCIIAapeHue, KOHACHCAuus, IUIaBICHUE, KPUCTALIM3AlMs, KUIIEHHE, BIAXHOCTb
BO3/lyXa, OBBILICHNUE IaBJICHUS ra3a IIPU €r0 HarpEeBaHUU B 3aKPBITOM COCYZE, CBS3b
MEXJy IapamMeTpaMu COCTOSHUS ra3a B H30MpOLECCax, JJIEKTpU3alus Tell,
B3alMOJECICTBUE 3apsI0B;

OIMCBHIBATh MEXAHMYECKOE JIBIKCHHE, HCIIONB3Ys (PU3MUECKUE BEITHMYMHBL:
KOOPJAMHATA, IIyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia, UMITYJIbC
TeJla, KUHETHYecKas SHEeprus, IOTEHIHaJbHas SHEeprus, MexaHudeckas pabora,
MEXaHMYeCKass MOIIHOCTh; IPH OINKWCAHUU MPABWIBHO TPAKTOBAaTh (PU3UUECKUI
CMBICJI UCIIOJIB3yEMBIX BEJIIMYHMH, UX 0003HAYEHUS U €IWHUIIBI, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PU3NUYECKYIO BEJIMUUHY C APYTMMU BETMUYUHAMU;

ONMCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIJIOBBIE SIBICHMS,
UCTIONB3ysl (pU3MuUecKhe BENUYMHBL: JABICHUE Tasza, TEMIeparypa, CpeaHss
KMHETUYECKasl JHEpPrusl XaOoTHMYECKOrO IBMKEHUS MOJIEKYJ, CPEIHEKBaIpaTU4HAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS HHeprus, paboTa Trasa,
KO3 (PHULMEHT M0JIE3HOr0 JeHCTBUS TEIIOBOIO ABUraTeNs; IPY OMCAHUYU IPABUIIBHO



TPaKTOBaTh (PU3MYECKHI CMBICT HCIONb3YyeMbIX BEJIMYMH, HMX OOO3HAUYEHUSA U
€IMHUILIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIONINE MAHHYIO (DM3MUECKYIO BEIHUYUHY C
JIPYTUMHU BETUYNHAM;

OMHCHIBATh M3YyUYCHHBIE JIEKTPUUECKHE CBOMCTBA BEHICCTBA M AJIEKTPUUYECKUE
SBIIEHUs (TPOIIECCHI), MCHONB3YS (UINYECKUE BEIMYUHBL: AJIEKTPUUYECKUU 3apsil,
AJIEKTPUYECKOE T0JI€, HANIPSHKEHHOCTD OJIsI, MOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB; PU
OIMCAaHUY TPABUIBHO TPAKTOBATh (DU3MUECKHIA CMBICT HCIOJB3YEMBIX BEIWYMH, UX
0003HAYCHHUS U SAMHHUIIBI; YKA3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DH3UYECKYIO
BEJIMYUHY C IPYTUMU BEJIMUYUHAMU;

aHaAIM3UPOBaTh (U3MUECKUE TPOLIECCHl U SBIEHUS, UCHONB3YS (HU3MUecKue
3aKOHBI W MPUHIHINBL: 3aKOH BcemMupHoOro Tsrorenus, I, Il u Il 3akonsl HeroTOHA,
3aKOH COXpaHEHUs MEXaHWYECKOW HYHEPTrUM, 3aKOH COXPAHEHUs UMITYJIbCaA, TPUHITUI
CYNEpIO3UIMK CHJI, TPHUHIUI PABHONPABUS HMHEPUHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUUECKYI0 TEOPUIO CTPOECHMS BEUIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeHEe KHUHETHYECKON HHEPTrUU TEIJIOBOTO JABUKEHHUS MOJIEKYJ C a0COJIIOTHOM
TEeMIIEpaTypoOM, MEPBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS SJICKTPUUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3nuydarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOE BhIPAXKEHUE U YCIOBHS (IpaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPHHIIUIIBI ICHCTBUSI MAIIMH, PUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3iinyaTh YCIOBUS WX O€30MMaCHOrO HCIIOJIb30BAaHUS B IOBCEIHEBHOU
KU3ZHU;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCIASAOBAHUIO (PU3WYECKMX SBICHUH W
MPOIECCOB C HCMOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX M3MEpPEHHH, NpPU 3TOM
dbopMynmpoBath mpobiaeMy/3aiady U THIOTE3y Y4eOHOTO IKCIIEPHUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEJIOKEHHOTO 000PYIOBaHHUS, TIPOBOJUTH OMBIT U (HOPMYITHPOBATH
BBIBOJbI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHHs (PU3NYECKUX BEIUYMH, MPH
3TOM BBIOMpATh ONTHUMAJIBHBIM CIHOCOO M3MEpPEHUS M HCIOJIb30BATh W3BECTHBIC
METO/IbI OIIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKMMHM  BEJIMYMHAMU  C
WCIIOJB30BAHUEM TMPSAMBIX HM3MEPEHUN, IpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHPOBATh PE3yJbTAThl MOJYYESHHOW 3aBUCHUMOCTH (PU3NYCCKUX BEIMYMH B BUJC
Ta0JIUIl U TPaUKOB, JIeTIaTh BEIBOJBI 0 Pe3yIbTaTaM HCCIICIOBAHUS;

coOnrofaTh mpaBuiia 0€30MacHOr0 TpyJda MpPU NPOBEIACHUHM HCCIECIOBaHHUI B
pamMKax yueOHOro »JKCIEpPUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW M MPOEKTHOMN
NESTEILHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M J1a0OPaTOPHOTO
000pyIOBaHUS;

peath pacuéTHbIC 3a/1a4M C SIBHO 3a/IaHHOM (PU3NYECKON MOJIEIBIO, UCIIONB3YS
¢u3nuecKkre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/ladyll BHIOUPAThH
(U3HYECKYIO MOJICNb, BBIACIATh (DU3MYECKHE BEITUYHHBI U (POPMYIIBI, HEOOXOIUMBIC
JUIst €€ peIIeHUs, MPOBOJUTH PAcu€Thl M OICHWBATH PEAIBHOCTH IMOJYYECHHOTO
3HAYCHHS (PU3MYCCKON BEIIMUNHBI;



peliaTh KaueCTBEHHBIC 3a/1ayi: BHICTPAMBaTh JIOTMUYECKH HEMPOTUBOPEUYUBYIO
LENOYKY pAacCyKJIEHUH C OMOpod Ha HM3yUYEHHBbIE 3aKOHBbI, 3aKOHOMEPHOCTH H
(du3nuecKue SBICHUS;

WCTIOJIB30BATh MPH PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIC
TEXHOJIOTUU JJIsi TOWCKAa, CTPYKTYPUPOBAHUS, WHTEPIPETAlMM U MPEACTABICHUS
yu4eOHOW W HAYYHO-MOMYJSIpHOM HMH(OpPMAIMK, TMOJYYEHHOH W3 pasIuyHbIX
MCTOYHHUKOB, KPUTHUECKU aHAJIM3UPOBATH MOTydaeMyr0 HH(POPMAITHIO;

MPUBOANTH MPUMEPHI BKJIAZA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU
M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKHUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN >KU3HU IS
oOecriedyeHnss 0€30MAaCHOCTH TIpU OOpaIleHUH ¢ NpUOOpaMH M TEXHHUYECKUMHU
YCTPOWCTBAMHM, JIi COXPAaHEHHS 3JO0POBBSI M COONIOACHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPYKAIOIIeH cpere;

paboTraTe B Tpynme ¢ BBHIOJIHEHHEM pPAa3IMYHBIX COLMAIBHBIX pOJIEeH,
IUTAHUPOBaTh paboTy TPYNIBl, pAlHOHAIBHO paclpenesiarTh OO0sS3aHHOCTH W
IUIAHUPOBATh JACSITENbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJeKBAaTHO OIICHHBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB IPYIIIBI B PEIICHNUE PACCMaTPUBAEMON TPOOIIEMBI.

K xonmy oOy4yenus B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAOLINXCS YMEHHIMA:

JEMOHCTPHPOBATh HA TpPUMEpPAX pPOIb U MECTO (GHU3UKH B (HOPMUPOBAHHU
COBPEMEHHOW Hay4yHOH KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH H
TEXHOJIOTUH, B MPAKTUUYECKOH [eATEIbHOCTU IIIOJEH, LEeTOCTHOCTh W €IUHCTBO
(bu3nvecKoil KapTHHBI MUDA;

YUUTBHIBaTh TPAHUIBI TNPUMEHEHHUS U3YYEHHBIX (U3NYECKHX MOIETICH:
TOYCYHBIA SJCKTPUUECKUN 3apsl, JIyd CBETa, TOUCYHBIM MCTOYHUK CBETA, siAepHas
MOJIeTIb aTOMa, HYKJIOHHAsi MOJIENTb aTOMHOTO si/ipa MU pelieHNH PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pu3mUecKue sIBICHUS (IIPOIECCHl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JJIEKTPOJMHAMUKUA M KBAaHTOBOW (DUBUKH: BSJIEKTpUUYECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XHMHUYECKOE, MAarHUTHOE JCHCTBHS TOKAa, B3aUMOJICHCTBHUE
MarHuTOB, ANEKTPOMArHUTHAS UHIYKIIHS, 1eHCTBUE MarHUTHOTO MOJIsSI HA TIPOBOIHUK
C TOKOM W [ABIDKYIIUICS 3apsii, JJIEKTPOMAarHuTHBIE KoOJeOaHUS ¥  BOJHBI,
PSIMOJIMHEITHOE pacrpocTpaHeHue CBeTa, OTpaXKeHHE, IpeIoMIICHHE,
untepdepenus, audpakuus U HOJASpU3AMSA  CBETa, JUCHEpPCHUS  CBETa,
dhotoanekrpuueckuii 3PdexT (HoTodddheKT), CBETOBOE ITaBICHUE, BO3HUKHOBCHHE
JUHEWYaTOro  CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs M  HCKYCCTBEHHAs
PallnOaKTUBHOCTB;

OMKCHIBATh HW3YYECHHBIE CBOICTBa BellecTBa (DIEKTPUUECKHE, MarHUTHBIE,
ONITUYECKUE, IEKTPUUYECKYIO IPOBOJAUMOCTh PA3IUYHBIX CPEJl) U JIEKTPOMArHUTHBIE
ABNICHUS (TIPOLIECCHI), MCTONB3Ysl (PU3NUECKHUE BEIMUMHBL DIIEKTPHUECKUHI 3apsis,
CHJIa TOKA, AJIEKTPHUUECKOE HANPSIKEHUE, IEKTPHUUECKOE COMPOTHBIICHUE, PA3HOCTD
MOTEHIIUAJIOB, 3JIEKTPOJIBIKYIIAs cuiia, paboTa TOKa, MHAYKIUS MarHUTHOTO TOJS,
cwiia Amnepa, cuna JlopeHia, UHIYKTUBHOCTb KaTYIIKH, YHEPTHUs SJEKTPUUECKOTO U
MarHUTHOTO TOJIEH, IEPUOJT U YacTOTa KoJieOaHUH B KOJIeOATEIbHOM KOHTYpE, 3apsia



U CHJIa TOKa B MpOIecce TAPMOHUYECKUX SJIEKTPOMArHUTHBIX KoneOaHui, pokycHoe
paccTosiHWE W ONTHUYECKash CHJIa JIMH3bI, MPU ONHUCAHWU NPABHIBHO TPAKTOBATh
(GU3MYECKUN CMBICT HWCIHOJB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS W CIUHUIIBI,
YKa3bBaTh (YOPMYJIbI, CBSI3BIBAIONIME JTAaHHYIO (PU3UYECKYIO BEIUYHHY C JIPYTHMH
BEJIMYUHAMU;

OMKCHIBATh U3YYCHHbIE KBAHTOBBIC SIBICHUS U TMPOIECCHI, HCIOIb3YS
(u3HYECKre BETMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJTMHA BOJIHBI M 9aCTOTA
CBETa, JHEPTHsl ¥ UMIYJILC (DOTOHA, TIEPHUOJ TOTypacmana, SHEPTUsl CBSI3H aTOMHBIX
sqep, MpU OMHMCAHUU TMPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICT HCIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHHUS U €IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(Gu3MYECKYI0 BETMYHUHY C APYTMMHU BETUYMHAMMU, BBHIYHUCIATH 3HAYCHHE (PU3NUYECKOM
BCJIMYMHEI,

aHAIM3UPOBATh (DM3MUECKUE TPOIECCH W SIBICHUS, WCHONB3YS (u3uvecKue
3aKOHBI U TPUHLUILL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATENLHOTO U MapauieIbHOTO
COCAMHEHMSI TPOBOJHHUKOB, 3aKkoH Jlkoyns—JleHua, 3aKkOH 3JIEKTPOMArHUTHOW
WHIYKIAH, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUe DiHITelHa A1 hoTodddekra, 3aKkoH
COXpPAaHEHUS DHEPrHM, 3aKOH COXpPAaHEHHs HUMITyJbCa, 3aKOH COXPaHCHHS
AEKTPUYECKOTO 3apsija, 3aKOH COXPAHCHHS MacCOBOTO YHCIA, IMOCTyJlaTrhl bopa,
3aKOH PaJMOAKTHBHOTO paciajia, MpH 3TOM pPa3IndaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MAaTeMaTU4YeCKOe BBIPAKECHHE W YCJIOBUsA (TpaHUIB, 00JacTy)
MIPUMEHUMOCTH;

OTIpe/ICTISATh HAMPaBJICHUE BEKTOPa UHIYKIIMH MAarHUTHOTO TOJI TPOBOJIHUKA C
TOKOM, CUJIbl AMriepa u cuibl JlopeHna;

CTPOUTH M OIHCHIBATh U300paKCHHE, CO3/]aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM
JIMH30M;

BBITIOJHATh OKCIEPUMEHThl MO0 HCCIENOBaHUIO0 (U3UUYECKUX SIBICHUU U
MIPOILIECCOB C HCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHUU: IPU STOM
dbopMynupoBath npobiaemy/3aiady U THIOTE3y Y4EeOHOTro SKCIIEPHUMEHTa, COOUpaTh
YCTaHOBKY M3 IMPEAJIOKEHHOTr0 000pyA0BaHUs, MPOBOIUTH OMBIT U (HOPMYIHPOBATH
BBIBO/IBI;

OCYIIECTBIISATh NPSIMbIE M KOCBCHHBIC M3MEPCHHS (PU3NUCCKUX BEIUYHH, MPH
3TOM BBIOMpATh ONTHMAIBHBIM CIOCOO M3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIC
METO/IbI OIIEHKU MOTPEIIHOCTEeN U3MEPEHHI;

UCCIEeI0BaTh 3aBUCUMOCTH (DU3MUECKUX BEIUYHMH C UCIOJIB30BAHUEM MPSMBIX
W3MEpPEHUI: TMPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (DHKCHPOBATH PE3yJbTATHI
MOJTy4CHHOUM 3aBHCUMOCTH (PM3MUYECKUX BEIIMYWH B BUC TaOIUIl U rpadUKOB, J1eIaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEeIOBaHUS;

coOnrofaTh mpaBuiia 0€30MacHOr0 TpyJa MPU HPOBEACHUHM HCCIECIOBAaHHUI B
pamMKax yd4eOHOro OJKCIEPHMEHTa, Y4eOHO-HCCICIOBATEIILCKOW ¥ MPOSKTHOMN
JESATSILHOCTH C WCIIOJIh30BAaHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000pyIOBaHUs;

pemath pacuéTHbIC 3a/1a4M C SIBHO 3a/IaHHON (PU3NYECKON MOJIEBIO, UCIIONB3YS
(¢u3nUecKre 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4ll BHIOWPATH



(buU3MYECKYI0 MOJIENb, BBIACIATh (DU3MUECKHE BETUYUHBI U (OPMYIIBI, HEOOXOIUMBbIE
JUIsl €€ PpEIIEHUs, MPOBOAUTHh pPAcCU€Thl M OLEHUBATH PEAIBHOCTH IOJIYYEHHOTO
3HAYCHUS (PU3NUCCKON BETUIHHEI;

pemaTh KaueCTBEHHBIC 3a7aud: BHICTPAWBATh JIOTUYECKU HETPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUM C ONOpOM Ha H3YyYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbusnueckue SBICHUS;

WCIIOJIb30BaTh TPU PEIICHUH YYeOHBIX 3a7a4 COBpEMEHHBbIC WH(OPMAIMOHHBIE
TEXHOJIOTUU JUISI TIOMCKA, CTPYKTYPUPOBAHUsS, HUHTEPIPETAIlMU W TPEICTaBICHUS
y4eOHOW W HAYYHO-MOMYJSIpHOM HMH(OpPMAIMK, MOJYYEHHOH W3 pasIudHbIX
MCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOJTy4aeMyro HH(OpMaIINIO;

OOBSCHATH IPUHIIUIIBI ICUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHS MX O€30MMaCHOTO MCIIOIh30BAHUS B IIOBCEIHEBHOM KU3HU;

MPUBOJIUTEH MIPUMEPHI BKJIaJa POCCUHUCKHUX U 3apYyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHIL;

WCIOJIb30BaTh TCOPETHUSCKHUE 3HAHUS MO (PU3UKE B MOBCEIHECBHOMN >KH3HU IS
oOecrieueHus O€30MACHOCTH TMpHU OOpalleHuH ¢ OpudopaMu U TEXHUYECKHUMHU
yCTPOMCTBAMHU, ISl COXPAaHEHHUS 3JI0pPOBbS U COOIIOJEHUS HOPM 3KOJIIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPENE;

paboTaTh B TpyINIE C BBIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH,
IUIAHUPOBATh pa0OTy TPYIIIBI, PAlMOHAILHO PACHpeleNsiTh OOS3aHHOCTH W
[JJAHUPOBATh JEATEIbHOCTh B HECTAHJIAPTHBIX CHUTYalMsX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQX/I0T0 U3 YYACTHUKOB IPYIIIBI B PEIICHNUE PACCMaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Kontpoasn | IlpakTuuec (udpp )
NMPOrpamMmbl Bcero o0pa3zoBaTtejibHbIE
ble padoThI KHe padoThbl
pecypcsl
Paznen 1. PUBUKA U METO/bI HAYUYHOI'O IIO3HAHUSA
11 ®dusuKa 1 METOAbl HAYYHOI'O ) 0 0 bu6mmoreka [JOK
' MTO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [JOK
2.1 K 5 0 0
fHeMatHia https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.2 7 0 0
Hutnamika https://m.edsoo.ru/7f41bf72
b K
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hggilf/ﬁ%e?si?ru T41bF72
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON 9 0 | bu6nuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOIMHAMUKHU 10 1 0 hittps-//m.edsoo.ru/7f41bf72



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

313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmumoreka LIOK
' ®a30BbIE MIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bu6mmoreka [JOK
41 IICKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTOSTHHBIN 3TEKTPUUECKUN TOK. bubmuorexa [JOK
4.2 12
Toku B pa3IuyHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



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

11 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE

HaumeHoBaHue pa3ieioB U TeM KoHTDOIBL (uudposbie)
Ne ni/m P IMpakTnuec

NporpamMmmbl Bcero HbIE o0pa3oBaTejibHbIE

KHe padoThl
padoThbI pecypcol

Pazpen 1. JIEKTPOJANHAMUKA

MaruutHoe nose. DJ1eKTpOMarHuTHas bubmmoreka [IOK

1.1 11 1 3

WHIYKIUSA

https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 11

Paznen 2. KOJIEBAHUSA U BOJIHbBI

21 MexaHn4ecKue 1 3J1€KTPOMarHuTHbBIE 9 1 bubmmoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4eCcKue U SJIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.3 O 10 3
frka https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24

Pazzexn 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI CTICIHAIBHON TEOPUH 4 | bubmmoreka [JOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA



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

bubmuoreka [JOK

4.1 i
OJeMEHTHI KBAHTOBOU OIITHKHA 6 hitps-//m.cdsoo.ru/7f41c97c
bubmuoteka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuoreka [{OK
4. A
3 TOMHOE A1po > https://m.edsoo.ru/7{41c97c¢
Hroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 bubmmorexa LIOK
' P p https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 00600 4
ODIATOLIEE OBTOpEHHE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



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/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYAEHUKA

» ®usuka, 10 knacc/ Msxkumes I'.51., Byxosues b.b., Corckuit H.-H.; non penakuueit
[TapdentbeBoit H.A. Akninoneproe oomectBo «M3narensctBo «IIpocBemenne»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M.; non
penakuueit [TapdpentreBoit H.A. AxknmonepHoe o61ecTBo «l3narenbcTBo
«IIpocemienue»

[TapdentreBa H. A. CoopHuk 3ama4 o ¢pusuke. 10-11 kiraccbr

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

bubmuoreka [{OK.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Caiit: xnaccHas ¢usuka. http://distolymp2.spbu.ru






