PABOYAS ITPOTPAMMA
3JIEKTUBHOI0 Kypca «®u3uka 10noJTHUTEIbHAD)
st ooyuaromuxes 10-11 kiaaccon

IosicHuTeIbHAS 3aMIUCKA

[Iporpamma snekTuBHOTO Kypca 1o (usmke «DPu3MKa JOMOJHHUTEIbHAS» HAa YPOBHE
cpenHero oOmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TMOJOXKEHHUM M TpeOOBaHHMA K
pe3yibTaTaM OCBOEHHS OCHOBHON 00pa3zoBaTelbHON NporpaMmsbl, mHpeactaBiieHHbIXx B GI'OC
COO, a Takxke c yu€tom (denepaibHOM paboueld MPOrpaMMbl BOCIUTAHUS W KOHIICTIIIUH
MpenojaBaHusl yueOHOro npeamera
«®u3uka» B oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit ®enepanuu, peannsyrommux
OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMEI.

Conmepxkanuie TPOrpaMMBl  AJIEKTUBHOTO Kypca HalpaBleHO Ha (QOpMHUpOBaHUE
€CTeCTBEHHO-HAYYHOW KapTWHBI Mupa oOydarommxcs 10-11 xiaccoB, Ha pacmmpeHue u
yriyonenue matepuana no ¢pusuke. [Iporpamma o ¢pusuke coorBercTByeT TpeboBanmsm OI'OC
COO x mIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METAIPEIMETHBIM pe3yIbTaTaM OOyUeHHS,
a TaKXKe Y4YUTHIBAET HEOOXOAMMOCTh pealn3alii MEXKIPEIMETHbIX CBsi3eld (u3uku ¢
€CTECTBEHHO- HAayYHbIMH YYEOHBIMHM IpeAMeTaMH. B Hell ompenenstoTcss OCHOBHBIE IENIN
n3ydeHuss (U3MKKM HAa YPOBHE CpEeAHEro oOmero oOpa3oBaHMs, IUTAHUPYEMBIC PE3YJIbTaThl
OCBOEHHS Kypca (U3HUKHU: TUIHOCTHBIC, METaNlpeIMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

IIporpamma 1o ¢pu3ukKe BKIOYAET:

e IUIAHUpPYEMbIE Pe3yiIbTaThl OCBOCHMs Kypca (pU3MKH Ha 0a30BOM YpOBHE, BTOM YHCIE

IIPEIMETHBIE PE3YNIbTAThl IO TOAaM 00y4YEHUs;

e coJepxaHue yueOHoro npeamera «Pu3nka JOMOIHUTENIBHAS 10 ToAaM 00yUeHHUSL.

®dusmka Kak Hayka 0 HauboJjiee 00X 3aKOHAX MPUPOJIbI, BHICTYMAs B KAUeCTBE y4€OHOIO
IpeJMeTa B IKOJIe, BHOCUT CYILIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHUI 00 OKpyXarolleM MUpe.
HIkoynbHBIH Kypc (U3MKHM — CHCTEMOOOpa3yloLIUil ISl eCTEeCTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U ABJICHUMN, N3ydaeMbIX
XuMuel, Ouonoruel, pusnueckoil reorpadueit u acrpoHomuel. Mcnonb3oBaHHEe M aKTUBHOE
IpUMEHeHHe (U3UYECKUX 3HAHWM OmpenenseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe >HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TIOJy4eHHs HOBBIX
MaTepHalloB C 3aJJaHHBIMU CBOIMCTBaMHU U Ipyrux. M3ydeHne pu3nku BHOCUT OCHOBHOM BKJIAJ B
¢dbopMUpOBaHHE €CTECTBEHHO- HAYYHOM KapTHHBI Mupa oOy4arommuxcs, B (OpPMHpPOBAHUE
YMEHUI NPUMEHSITbHAYYHbII METO/I TIO3HAHUS ITPH BBIMIOJIHEHUH UMH Y4€OHBIX UCCIIeI0OBAaHHMA.

B ocHOBY Kypca ¢u3uKu Ui YpOBHS CpeiHero odiiero oopa3oBaHus MOJIOKEH PsIl UICH,

KOTOPBIC MOJKHO paCCMAaTpUBATh KaK ITPUHIUIIBI CrOMOCTPOCHUA.



Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypC SIBJISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (M3UKHU, BKIIOYAET KaK BOMPOCH KIACCUYECKOH, TaK H
COBpPEMEHHOM (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU € HEW MaTepuall Kypca GU3UKU 00BEAUHEH BOKPYT
¢usnveckux Teopuid. Bemymum B Kypce sBIseTcs (OPMHpPOBAHWE NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzauus npeanonaraeT UCIOJIb30BAHUE T'YMAHUTAPHOIO
MoTeHIMaIa (PU3NYECKON HAYKH, OCMBICIIEHHUE CBS3H Pa3BUTHA(MU3ZUKH C pa3BUTHEM OOIECTBa, a
TaK)Xe C MHUPOBO33PEHUYECKUMU, HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU ITPoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3nku npeanosiaraeT 3HakOMCTBO C IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peanusyercs MOCPEICTBOM BBEACHUS DIIEMEHTOB COJEp KaHMUS,
MOCBAIMIEHHBIX AKOJIOITMYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTUEM
TEXHHUKH U TEXHOJIOTUH, a TaKKe 00CYK/IeHUs MPoOJIeM palMOHAIBLHOTO IPUPOAOIOIb30BaHUs U
9KOJIOrMYecKOi 0€30MacHOCTH.

CrepxHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeAHero oOmiero oOpa3oBaHHs
SBISIOTCA  (pu3MYecKkue Teopuu ((HOopMUPOBaHHE NPEICTABICHUM O CTPYKType TMOCTPOCHUS
¢u3nyeckoil TeopuH, poJu (QYHIAMEHTAJIbHBIX 3aKOHOB M MPHHLIUIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O IMPHUPOJE, TPaHHULAX IPUMEHUMOCTU TEOPUH, IJIs ONMMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO- I TETbHOCTHBIN MOJIX0 B Kypce (DU3UKU peannu3yercs MpexJie BCEro 3a Cuér
OpraHu3aluM 3KCIIEPUMEHTAILHON JIeTeIbHOCTH oOydarouuxcs. g 06a30Boro ypoBHs Kypca
(GU3UKN — 3TO HCHOJIB30BAHHUE CHUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
1a00paTOpPHBIX PabOT, KOTOpbIE B Mporpamme 1o (U3MKEe OOBEIWHEHBI B OOIIMIA CITHMCOK
YUYECHUUYECKUX MPAKTUUYECKUX paboT. BelaeneHne B ykazaHHOM IepedHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JJIi KOHTPOJII M OLIEHKH, OCYIIECTBIISIETCS YYaCTHHKaMU 00pa3oBaTeIbHOTO
nporecca UCX0s U3 0COOCHHOCTEN IJIaHUPOBAaHUS M OCHAllleHus kaOuHera ¢usuku. [Ipu stom
oOecrieunBaeTcsi OBJIAJCHHE OOYYAIOIIMMUCA YMEHMSIMM MPOBOJAUTH KOCBEHHbBIE H3MEPEHUS,
UCCIIEIOBaHUS 3aBUCUMOCTEH (M3NYECKUX BEIMYMH W TIOCTAaHOBKY OIIBITOB IO TMpPOBEpKE
IIPEVI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yAEIsAETCs PEIIEHUIO PaCUETHBIX M KauyeCTBEHHBIX 3az1ad. IIpu atom
JUIsL pacy€THBIX 3aJ1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4 C SIBHO 33/laHHON (PU3MUECKOM MOJENbIo,

MO3BOJIAOIIHEC ITPUMCHATD U3YUCHHBIC 3dKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3zeia Kypca, TaK ¥ HHTEIpUpys 3HAHUA U3 Pa3HBIX pa3zesioB.
JInisi KauecTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha OOBACHEHHE NPOTEKAHUS
(¢u3nUecKuX SBJICHUN U MPOLIECCOB B OKPYKAIOLICH XKM3HM, TpeOyromre BeiOopa (huznyecKkoi
MOJICJH ISl CUTYalluu TPAaKTUKO- OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepuasbHO- TEXHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3MKH HA YPOBHE CPEIHETO
oOmiero 0Opa3oBaHUs JOJDKEH M3Y4aThCsl B YCIOBHSX MPEAMETHOrO KaOMHETa (DM3MKHA WIH B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOWMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B xaOuHere
(GU3HUKH T0KHO OBITH HEOOX0IMMOE J1abopaTOpHOE 000PYI0BAHKE IS BHIIIOJHEHUS YKa3aHHbBIX
B TporpaMMe 10 (U3MKEe YYEHHYECKHX NPAKTUYECKUX pPabOT ¥ JAEMOHCTPAMOHHOE
00opyI0oBaHUE.

JlemoHcTparmionHoe 000pymoBaHne (GOPMHUPYETCS B COOTBETCTBHH C TPHHIIUIIOM
MUHUMAJIBHON JTOCTAaTOYHOCTH M O0ECIIeYMBAET MOCTAHOBKY MEPEYHCICHHBIX B TPOTpaMMe IO
¢u3MKe KIIOYEBBIX JAEMOHCTpAIMi Uil WCCICNIOBAaHUS HW3ydaeMbIX SIBICHHA W TIPOIIECCOB,
OIMITUPUYECKUX N(YHTAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPHUMEHEHUI.

JlaGopartopHoe 000pynOBaHHE ISl YUEHHYECKHX NPAKTHUECKUX padoT dopmupyercs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M 00ECHeuMBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyvarormuxcsi. TemMaTHdecKne KOMIUIEKTHI JJAOOpAaTOPHOTO OOOpYMOBaHHS JOJHKHBI OBITh
MIOCTPOEHbl Ha KOMIUIEKCHOM MCIOJIb30BAaHMM aHAJIOTOBBIX M IIM(POBBIX MPHOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE LIM(POBBIX JIAOOPATOPUIL.

OCHOBHBIMH LOEIsIMU U3YUYCHUSA (1)I/ISI/IKI/I B O6H.[CM O6p&30BaHHH SABJIAKOTCA:

e (opmupoBaHue HHTEpeca M CTpeMJIeHUs OOydyalolUuXxcsi K HaydHOMY H3yYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TMPEACTABIECHUH O HAy4YHOM METOJAE TMO3HaHUS U (HOopMHUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBICHUSM;

e (opmupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KAaK pe3y/ibTaTa U3yueHHUsI OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBanue ymeHui 0OBSACHATH SBICHUS C UCIOIb30BaHHEM (PU3NYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opmupoBanue npeAcTaBICHUN 0 poiH (HU3UKH A Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJOTHH.

JocTtmxkeHne 3TUX Ieneld oOecredrBaeTCsl PElIeHHEeM CIEAYIoUUX 3a7ad B Ipoliecce

M3Yy4eHHUs Kypca (pU3MKK Ha YpOBHE CpPEeTHETO 00IIero 00pa3oBaHus:

e mpuoOpeTeHue CUCTeMbl 3HaHUH 00 0OUIMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHUsX, BKJIIOYAs  MEXaHUKY, MOJIEKYJISpHYI0 (HU3UKY, 3JIEKTPOIUHAMUKY,

KBAaHTOBYIO (DM3UKY U DJIEMEHTHI aCTPO(U3UKH;



e (dopmupoBaHue YMEHHIl NPUMEHSATH TEOPETUUYCCKUE 3HAHHS JUISI OOBSICHEHUS
(bu3MUecKUX SBJICHUM B TPUPOAEC U IS TPUHATHS MPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KHU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS PA3IMYHBIX 3a7ad C SBHO 33aJaHHOW (PU3NYICCKOU
MOJIeNBIO, 3a/1a4, I0/IPa3yMEBAIOIINX CAMOCTOSTEILHOE CO37aHue (U3NIECKON
MOJICITH, a/ICKBAaTHOM YCIIOBUSIM 33/1a4H;

e TMOHUMaHUE (U3MUYECKUX OCHOB W TMPUHIUIIOB JCHCTBUS TEXHHYECKUX YCTPOWUCTB W
TEXHOJIOTMYECKHUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

e OBJIQJICHHE METOJAMH CaMOCTOSITEIIFHOTO TUTAHWPOBAHHS W TPOBEACHUS (PU3UUIESCKHX
OKCIIEPUMEHTOB, aHAM3a W  HMHTEPHpeTay  HHPOpPMAIHH, ONpeACTICHUSI
JIOCTOBEPHOCTH TIOJYICHHOTO PEe3yIbTaTa,

e CO3JIaHUE YCIIOBUU I PA3BUTHS YMEHHH MPOCKTHO-UCCIICIOBATEIBCKON, TBOPUCCKON
NeSITEITEHOCTH.

Ha wmsydyenue ¢usuku (6a30BBI ypOBEHb) Ha YpOBHE CpEIHEro oOIero oOpazoBaHUs

otBoUTCS 68 yacoB: B 10 kimacce — 34 vaca (1 vaca B Henenmo), B 11 kimacce — 34 vaca (1 gaca B

HEJIEIIO).

Conep:xanue 00yueHust

10 knacce
Pa3nen 1. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuKeHHe. OTHOCHUTENHHOCTh MEXAaHWYECKOTO IBMIKEHUS.
Cucrema orcuéra. TpaekTopus.

[lepemerienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOCKIMHU Ha OCH CUCTEMbI KoopauHat. CJI0KEHHE MEPEeMEIICHUH 1
CJIO’)KEHHUE CKOPOCTEH.

PaBHOMEepHOE M PaBHOYCKOpPEHHOE MPAMOJIMHEWHOE ABWXKEHHE. ['paduku 3aBHCHUMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NEPEMEIEHUS] MaTepUaIbHONH TOYKU OT BPEMEHHU.

CBoOoiHOE TazieHne. Y CKOpeHue CBOOOTHOTO MaICHHSL.

KpuBonuneiinoe paBwkeHue. J[BikeHHe MaTepuaibHOW TOYKH 1O OKPYXKHOCTH C
MOCTOSTHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsICKOpocTh. [lepuoa u yactoTa
oOpatenus. LleHTpocTpeMHUTENEHOE YCKOPEHUE.

TexHuueckre YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIHIOMETP, JBUKEHUE

CHapsAA0B, LICTIHbIC U peMéHHLIe rnepeaadu.

Tema 2. Jlunamuxa



[Ipuamun otHocutensHocTM  ['anmunesa. llepBeii  3akoH  HproToHa.
NHepuuanpHble CUCTEMBI OTCUETA.

Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Btopoit 3akon Hprotona mis
MarepuanbHON TOUKH. Tpernii 3akoH Hpl0TOHA U1 MaTepHaIbHBIX TOYEK.

3akoH BceMHpHOTO Tsrotenus. Cuna Tspkectu. IlepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHMsI CKOJIBbKEHHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIIEHUS
IIPY IBKEHUH Tella B )KUJIKOCTH UJTH rase.

[TocTynarensHoe U BpaliaTeiabHOE IBUKEHUE aOCOIOTHO TBEPAOIO Tela.

MoMeHT  cubl  OTHOCHUTENIBHO ocu BpameHusa. Ilnewo cunsl.  VYcinoBug
paBHOBECHS TBEPAOTO TeNa.

Texnuueckne  ycTpoiicTBAa M MPaKTHYECKOE IPUMEHEHHE: MO IIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Tema 3. 3axonwt COXPAaHeRUus 6 MEXaHuKke

Nmnynbc MaTepuanbHON TOUYKH (TeNa), CHCTEMbl MAaTEePUATIbHBIX TOYEK. IMITybC CHITBI U
W3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHEHUs UMITYJIbca. PeakTUBHOE IBIKECHHE.

PaboTta cribsl. MOIIHOCTE CHIIBL.

Kunernveckass sHeprus MarepuaibHOW TOUkH. Teopema 00 M3MEHEHWH KHHETHYECKOM
SHEPTUH.

[TorenumansHas sHeprus. [loreHnmanbpHas S3HEPTUst ynpyro aehopMUPOBAHHON TPYKHHBI.
[ToTreHumanpHas SHEPTrus Teia BOJHU3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanpHble W HEMOTCHIMANIBbHBIC CHIIBIL. CBsI3b PaObOTHl HEMOTCHIIMAIBHBIX CHI C
M3MEHEHUEM MEXAaHUYECKOU IHEPTUM CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW YHEPTrUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

Texuuueckue yCTpOHCTBAa U MPAKTHUUECKOE MPUMEHEHHUE: BOJOMET, KOMEP, MPY>KUHHBIHI

MHUCTOJICT, ABUIKCHUC PAKCT.

Paznen 2. MoJiekyasipHasi pU3MKa U TEPMOAMHAMHUKA
Tema 1. Ocnogvt MoneKynApHO-KUHEMUYECKOU meopuu
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE 00O0CHOBAHUE.
bpoynoBckoe nBwxkenue. Juddysus. Xapakrep ABMKEHUS U B3aUMOJICWUCTBUS YaCTHUIL
BellecTBa. Mojenu CTpOeHHsl Ta3oB, JKUAKOCTeH W TBEPABIX Tel M OOBSICHEHUE CBOMCTB

BEIlIECTBA HAa OCHOBE 3TUX Mojeiei. Macca u pa3sMEpbl MOJICKYII. Koauuecto BCIICCTBA.



[Tocrosinnas ABorazapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcus.

Mopnens uaeanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO- KMHETUYECKOW TeOopuu
UJeanbHOTO Ta3za. AOcoiIOTHas TeMIleparypa Kak Mepa cpeAHed KHHETUYECKOM SHepruu
TEIUIOBOrO JBWKEeHUsA dvactul rasza. [llkana temneparyp KenbBuna. ['a3oBble 3aKOHBIL.
VYpasuenue MenneneeBa—Knaneitpona. 3akon [danpTona. M3omporeccsl B HAEaIbHOM rasze ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBlIeHUE U30IIPOLIECCOB: U30TEPMA,
M30X0pa, u3o0apa.

TexHuueckre ycTpoucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Tema 2. Ocrogbl mepmoOuHamuKu

TepmonnHamuueckas cucteMa. BHYTpEeHHSS DHEprus TEpMOJMHAMUYECKON CHUCTEMBI H
criocoObI e€ m3MmeHeHus. KonudecTBo TerioTsl U padoTa. BHYTpeHHsS SHEPrUsi 0THOATOMHOTO
uJeanbHOTOo ra3a. Bunpl Temnonepeaayu: TEIONPOBOAHOCTb, KOHBEKIIMS, U3ITydeHHe. Y JebHas

TEeMI0EMKOCTh BEIIECTBA. KomndecTBo TEIIIOTH Ipu TeIIonepeaayc.

[Tonsatue 006 ammabatHOM mporecce. [lepBwii 3akoH TepMoauHaMUKH. [IpuMeHeHwHe
MIEpPBOTro 3aKOHAa TEPMOJIMHAMUKH K H3oImpoueccam. ['paduueckasunrepnperaius padoThl rasa.

Bropoit 3akon TtepMmoamHamuku. HeoOpatmMmocTs mporieccoB B mpupoje. TerioBbie

MatuHbl. [IpUHIKIBI IeHCTBUS TEIUIOBBIX MAIIHH.

[IpeoOpazoBanusi 2HEpruM B TEIUIOBBIX MamuHax. Koadduiment mnone3Horo mencTBHs
tertoBoi mamuHbl. [ukn KapHo u ero ko3uUIMEeHT MONIe3HOTO JACHCTBUSA. DKOJIOTHYECKUE
pOoOJIeMbI TETNIO3HEPTeTUKH.

Texuuueckre ycTpoWcTBa W MpPaKTHUYECKOE MPUMEHEHHUE: JABUTareilb BHYTPEHHETO
cropanusi, ObITOBOW XOJIOIUIBHUK, KOHTUIIUOHED.

Tema 3. Azpecammnvie cocmoanusn eeuyecmea. Pazosvle nepexoovt

[TapooOpazoBanue u KoHzaeHcanus. Vcmapenwe u  kumenue. AOCONIOTHAas W
OTHOCHUTEIIbHAs BIAXKHOCTh BO3ayxa. HachlleHHbIN nap. YaenabHas TemioTa napooOpa3zoBaHMUs.
3aBHCHUMOCTh TeMIEPaTypbl KUIIEHUS OT JaBJICHHUSL.

TBépnoe Teno. Kpucrannuueckrne u amopdubie Tena. AHU30TPONHS CBOMCTB KPHUCTAIIIOB.
Kunkue kpuctamnsl. CoBpeMeHHble MaTepuaibl. [InaBieHue u KpucTtammzaius. Y aenbHas
TeruioTa riaBneHus. Cyonmumanms.

VYpaBHEeHHE TEIIOBOTO OanaHca.

Texnudeckre ycTpoWCcTBa M MPAKTUYECKOE IMPHUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJOpUMETP, TEXHOJIOTUW TMOJYYEHHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  YHUCIE

HaHOMAaTCpHuajIOoB, U HAHOTCXHOJIOTHH.



Pa3nen 3. DiaekTpoauHAMHUKA

Tema 1. dnexmpocmamuxa

DnekTpu3alusi Tel. OIEKTpUYeCKUid 3apsan. JlBa Buaa dJIEKTPUUECKUX 3apsJiOB.
[IpoBOAHMKH, TUIEKTPUKHU U TIOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

B3aumopneiictBue 3apsaoB. 3akoH  Kymona. ToueuHbll  3JeKTpUUECKUH — 3apsnl.
Onekrpuyeckoe moJie. Hanpspk€HHOCTh dnekTpudeckoro mnojs. [IpuHnun cymnepno3unuu
ANEKTPUUECKUX MmoJied. JIMHIM HaNPsHKEHHOCTH AJIEKTPUUECKOTO TIOJISL.

Pabota cun oanmekrpocratmyeckoro mois. I[loteHmman. Pa3HOCTh  MOTEHIMATIOB.
[TpoBOAHUKY W TUAIEKTPUKHU B IJEKTPOCTATHUECKOM MoJjie. J(udaekTpudeckas MpoHUIIaeMOCTb.

OnexktpoéMkocTh. Konaencarop. DneKTpoE€MKOCTh MIOCKOTO KOHACHCATOpa.

DHeprus 3apsKEHHOT0 KOHACHCaTopa.

TexHnuueckne yCTpOWCTBAa W TPAKTUUECKOE MPUMEHEHHE: DIIEKTPOCKOIL, dJIEKTPOMETD,
ANIEKTPOCTATUYUECKAs 3alllMTa, 3a3€MJICHHE JJIEKTPONPHOOPOB, KOHJIEHCATOP, KOTHPOBAIBHBIN
armapar, CTpyHHBIN IPUHTED.

Tema 2. [Tocmoannsiii 3nekmpuueckuit mox. Toku ¢ paziuunvix cpeoax

DIIEKTPUYECKUI TOK. YCJIOBHUS  CYIIECTBOBAHHUS AIEKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuita Toka. ITocTosHHBIN TOK.

Hanpsioxenue. 3akon Oma 1t ygyactka Ieru.

DneKkTpuyeckoe CONIPOTHBIICHHUE. VnenbHOE  CONPOTHUBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, apauIebHOE, CMEIIAHHOE COEIMHEHHE ITPOBOIHUKOB.

Pabora 3JIEKTPUYECKOTO TOKA. 3akoH Hxoyna—JIenna. Mo1HoCTh
ANEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAs CHJIAa U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUYHMKA TOKa.3akoH OMa Jist
MOJIHOM (3aMKHYTOM) ayieKTpudeckoi renu. Kopotkoe 3aMmbIkaHue.

DNEeKTpOHHAs MPOBOJAUMOCTD TBEPJIBIX METAJIOB. 3aBUCUMOCTb CONPOTUBJIEHUSI METAJLIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKUM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBoanuku. CoOCTBEHHass W TpPHUMECHas MPOBOJAUMOCTH TMOIYIMPOBOTHUKOB.
CgoiictBa p—Nn-niepexoa. [loaynpoBoJHHKOBBIE TPUOOPHIL.

DNEeKTpUYeCKUid TOK B  pacTBOpax M  paciiiaBaXx  3JIEKTPOJHUTOB.
DIEKTPONUTHYECKAs TUCCOLMALUS. DIIEKTPOIIH3.

DneKTpuyYecKuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psa. MonHus.
ITna3ma.

TexHuueckre YCTpPOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: aMIIepMETP, BOJBTMETP,

peocTar, HCTOUYHHUKHU TOKaA, ISJICKTPOHAIPCBATCIILHLIC HpI/I60pBI, SJICKTPOOCBCTUTCIILHBIC



npuOOpBI, TEPMOMETP COMPOTHUBIICHHUS, BAaKyyMHBIH AHMOJ, TEPMHUCTOPBI U (HOTOPE3UCTOPHI,

HOJIprOBOI[HI/IKOBBIfI Auon, ralbBaHHUKa.

Me:knpeaMeTHbIe CBSI3H

Wzyuenne osnextuBHOro kypca ¢usukn B 10 Kimacce ocymiecTBisieTcss ¢ y4€TOM
COJIEp/KaTeNIbHBIX MEXIIPEJIMETHBIX CBs3€ll C KypcamMu MaTeMaTHKH, OMOJOIMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousmusi, CBS3aHHbIE C H3yYEHHEM METOJOB HAyYHOI'O IO3HAHMUS:
SBJIICHWE, Hay4yHbIH (akT, rumore3a, (u3Mueckas BeIWYMHA, 3aKOH, TEOpHs, HaOJO/eHueE,
AKCIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TUHEeNHHas QyHKus, mapadoia, runepoona,
uX rpaduKy U CBOICTBA, TPUTOHOMETPUUECKHE (PYHKLUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HUX MPOEKIMH HAa OCH KOOpPJMHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe NBIKEHHE B KUBOW npupoie, muddys3us, ocMoc, TeriooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEIJIONEpeIadyH, TEIJIOBOE PABHOBECHE), AIIEKTPUUECKHE SIBJICHUS B
YKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,

MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KHAKOCTCH U

ra3oB, 2JICKTPHUYECKUE CBOMCTBA METAIUIOB, DJIEKTPOJIUTUYECKAS TUCCOLMALINSA, TAIbBAHNKA.

T'eozcpacghus: BIaxKHOCTb BO3/yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue IBMXKEHUI C HCHOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUs B
TEXHUKE, NOJIIMIHUKY, HMCIOJIb30BAaHHE 3aKOHA COXPAaHEHMs HMMITyJIbCa B TEXHHKE (pakeTa,
BOJAOMET U Jpyrue), JABMraTrelb BHYTPEHHEIO CrOpaHMs, MapoBas TypOuHA, OBITOBOM
XOJIOIWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIMH IOJIy4€HUsI COBPEMEHHBIX MaTEpUalIOB, B TOM YHCIIE
HAaHOMATEpUAJIIOB, U  HAHOTEXHOJIOTHMHM,  DJIEKTPOCTATUYECKass  3allluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH MHpPUHTEp, JJIEKTpOHArpeBaTelbHble MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FaJIbBAHHKA.

11 KJIACC
Paznen 3. DaekTpoaMHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

ITocrositHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSHHBIX MarHUTOB. MaruurtHoe moie.
Bexrop marHuTHOM MHAYKUMK. [TpuHIUI Cynepno3uiuy MarHUTHBIX 1oJed. JIMHUM MarHuTHOM
nHAyKuuy. KapTiHa TuHUI MarHUTHOW MHIYKIIMU MOJISL TOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJie NMPOBOJHUKA ¢ TOKOM. KapTWHa JMHUN MHIYKUMHM MarHUTHOTO MOJIS

JUIMHHOTO IMPAMOTO IMPOBOAHHMKA W 3aMKHYTOT'O KOJIBIICBOI'O MPOBOAHHKA, KATYHIKU C TOKOM.



OmneiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB CTOKOM.

Cuna Amrmepa, e€ MOJlyJb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moayinb M HampaBieHHE. JIBMJKEHME 3apsDKEHHOM YacTHIbl B
OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabora cuisl Jlopenna.

SIBneHue ANIEKTPOMAarHUTHOM uHAYKIMHM. [IOTOK BekTOpa MAarHUTHOM WHAYKLHH.
DNEeKTpOABMKYIIAsl CUJIa UHAYKIMHU. 3aKOH JIEKTpOMarHuTHOW unaykuuu dapanes.

BuxpeBoe anexkrpuyeckoe mose. DJIEKTPOJBWXKYIas CHJIa UHAYKLIHWA B IPOBOJHUKE,
JBUKYIIEMCS IOCTYATEIbHO B OJTHOPOIHOM MarHUTHOM TOJIE.

[TpaBuno Jlenma.

NHIyKkTUBHOCTD. SIBIEHNE CAMOMHIYKIIMH. DJIEKTPOABIKYIIAs CHJIa CAMOMHYKIIUH.
9Hepr1/151 MAaroMuTHOIO TIOJIA KaTymKh C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

Texunmueckue yCTpOﬁCTBa n  MPaAKTUYCCKOC TPUMCHCHHEC. TIOCTOSAHHBIC MAarHHWTHI,

OJICKTPOMArHUThI, 3JICKTPOABUIaATCIIb, YCKOPHUTEIN JICMCHTAPHBIX YaCTULl, MHAYKIIMOHHAA I1CYb.

Pa3nen 4. KosiebaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KoJ1e0anus

KonebatenpHast cucrema. CBoOomHbIE MexaHWUYeckne KojeOanus. [‘apmoHuueckue
kosebanus. Ilepwonm, dwactora, ammauTyga W ¢daza koseOanuid. [Ipy)KUHHBIH MasTHHK.
MareMaTtuueckuii MasTHUK. YpaBHEHHWE TapMOHWYECKUX KojeOanwii. [IpeBpareHue sHEpruu
IIPY TAPMOHUYECKHUX KOJIEOaHUSX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJEOAHUS B HICATBHOM
KoJeOaTebHOM KOHType. AHANOTUS MEXIY MEXaHWYECKUMHU U AJIEKTPOMArHUTHBIMU
konebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs PHEPTHH B HJICATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojeOaHUsX. BbIHYXICHHbIE MEXaHUYECKUE KOJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHUSI.

[lepemennbiii Tok. CHHYCOUAAMBHBIN MEPEeMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTMTYIHOE U ACUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenadya W MOTpeONEHUE DIEKTPUUECKON HSHEPTHUH.
DKOJOTHYECKHE PUCKU TPU TPOU3BOJCTBE dleKTpodHepruu. KynbTypa uUCHOIB30BaHUs
AIIEKTPOIHEPTHH B MMOBCEAHEBHON )KU3HU.

Texnudeckre ycTpoiicTBA M MTPAKTHUECKOE TMPUMEHEHHE: DIEKTPUYECKHl 3BOHOK,
TeHepaTop NEPEMEHHOTO TOKa, JIMHUU JIEKTpoTepeiad.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE B0TTHbL

MexaHu4yeckue BOJHBI, ycloBuUs pacnpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs

n JJJIMHa BOJIHBI. HonepeqHLIe U TIPOAOJIbHBIC BOJIHBI. I/IHTCp(I)CpeHLII/IH u I[I/I(I)paKI_II/IH



MEXaHUYECKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3Byka.
DNEeKTPOMAarHUTHBIE BOJHBL. YCJIOBHUS M3Iy4EHUS SJICKTPOMArHUTHBIX BOJIH. B3aumuas

opueHtauusi BektopoB E, B, V B snexkrpomarnutHoi BoiHe. CBOMCTBa 3JEKTPOMArHUTHBIX

BOJIH: OTpaKEHHWE, TMpeJOMJICHHUe, NoJspu3amnus, mudpakmus, uHtepdepernus. CKOpocTh

ANIEKTPOMArHUTHBIX BOJIH.

[lIkana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIeKTpPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUUIBI ~ pamuOCBA3M U TENEBUACHUSA. Paanonoxarus.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKaIOLIEH CPeIbl.

TexHuueckre yCTpPOMCTBAa M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap, PaauonpUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBY-meus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacipocTpaHEHHE CBETa B OJHOPOAHON Cpejie.

JIyud cBeta. ToUeUHBIN HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaykeHHUs cBeTa. llocTpoeHne M300pakeHW B TIIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI TPETOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTesb
npenomiienus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHBIH yroyl MOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus cera. CrioxHbIN cocTaB O6emoro ceera. L[Ber.

Cobuparone ¥ paccewBaromue JUH3bL. ToHkass nuH3a. DOKYCHOE pacCTOSHHUE U
onTHYEeCKasi cuiia TOHKOU JuH3bL [locTpoenne n3zo0paxkeHuil B cOOMpPArOIINX U PACCEUBAIOIINX
nuH3ax. GopMyna TOHKOW JTHH3BL. YBEIMUYEHUE, 1aBaeMOe JINH30MH.

[Ipenensl IPUMEHUMOCTH F€OMETPHUUECKON ONTHKH.

BonnoBas onrtuka. HMurepdepennuss cera. KorepeHTHble HMCTOYHUKH. Y CIOBHS
HaOIOICHUS] MAaKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT IBYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuuss cBera. Judpakiuonnas pemérka. YciaoBue HAOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB TP MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha TUMPAKIIHOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texnuueckne ycTpoWicTBa M TMpaKTUYECKOE MPHUMEHEHHE: O4YKH, Jyma, Qoroammapar,
MPOCKIIMOHHBIA  ammapaT, MHKPOCKON, TEJIeCKOM, BOJOKOHHAS OMNTHKA, AU(PpPaKIHOHHAS

peléTKa, MoJISPOUI.



Pa3nes 5. OcHOBBI cienUaJIbLHONH TEOPUH OTHOCHTEIBHOCTH
I'pannupl NPUMEHMMOCTH KJIAaCCUYECKOW MexaHuku. [locTynarel crienuanbHOM TEOpHUH
OTHOCHUTEIIBHOCTH: HHBAPUAHTHOCTb MOAYJIS  CKOPOCTHM CB€Ta B BaKyyme, IIPHUHIUI
OTHOCUTEJILHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHU U COKPAILlEHUE JUIUHBI.

DHeprus U UMILYJIbC PEISATUBUCTCKON YaCTHULIBL.

CBs13b Macchl € SJHEPTHEN U UMITYJILCOM PEJIATUBUCTCKOM YaCTUIbl. DHEPrUs MOKOSI.

Pa3nen 6. KBantoBasi pusuka
Tema 1. dnemenmul KéaHmMo60OI ONMUKU
®ortonsl. ®opmyna [Inanka cBA3M 3Hepruu GOTOHA C €ro YaCTOTOW. DHEPrusu UMITYIIbC
doToHa.
OtkpeiTne u wuccienaoanue Qoroddpdekra. Omnbitet A. I. CromeroBa. 3aKOHBI
dboTtorddekra. YpaBuenue DitnmreitHa 1s hotodddexra. «KpacHas rpanumay Gotosrddexra.

JlaBneaune cBeta. OnwiTel [1. H. JIeGenena.

XUMHAYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpoHCTBAa M MpakTHUYECKOE NpUMEHEHHUe: (OTOdIEMEHT, (POTOIATUUK,
COJIHEUHas OaTapesi, CBETO MO,

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesauto o -yactuil. [ImanerapHas
mozens aroma. [loctynarelr bopa. U3nydyenue u nornounieHue (pOTOHOB MpHU MEPEXoje aroma ¢
OJIHOTO YpPOBHS JHepruu Ha Jpyrod. Buabl cnektpoB. CHekTp ypoBHEH SHEpruu aroma
BOJIOPO/IA.

BonHoBeble cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynspHo-BoJIHOBOM qyanu3m.

CrioHTaHHOE M BBIHYXICHHOE U3Ty4YCHHUE.

Texnuyeckne yCTpONUCTBA M MPAKTUYECKOE NPUMEHEHHE: CHEKTPaJbHBI aHaIHu3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, TOKA3bIBAIOUIUE CJIOXKHOCTb CTpOeHMs sapa. OTKpbITHE
PagOaKTUBHOCTH. OneIThI Pesepdopna o OIIPENIEIICHUIO cocTaBa
PagroOaKTUBHOIO U3JIy4CHUS. CpoiictBa  anbda-, Oera-, ramMma-u3Iy4yeHUs.
BinsHue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpeiTHE TPOTOHA U HelTpoHa. Hykionnas monens siapa I'eitzendepra—BaneHko.
3apsn sapa. MaccoBoe uucio sapa. M30tonsl.

Anbda-pacnan. ONEKTPOHHBIN U TO3UTPOHHBIN Oeta-pacma. ['amma-



U3JIydyeHue. 3aKOH paJuOaKTUBHOIO pacrasa.
DHeprus cBSI3M HyKJIOHOB B sipe. SnepHbie cuutbl. JledexT Maccsl siapa. SnepHbie
peakuuu. JlesieHre U CUHTE3 SAED.
SAnepnsiii peaktop. Tepmosiaepubliii cunTe3. IIpobiembl U nepcrneKTUBBIAEPHON
SHEPreTUKU. DKOJIOTMUECKUE aCIIEKThI IIEPHON SHEPTETUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTo1bl HaOMIOAEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHUL.
OynnameHTaIbHbIE B3auMoAecTBUS. EqnHCTBO (hr3ndeckoii KapTHHBI MHpa.
TexHuueckue ycTponcTBa M NPAKTUYECKOE NMPUMEHEHHE: JO3UMETpP, Kamepa

Buiibcona, simepHbliil peakTop, aToMHas bomoa.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMUM B IKOHOMHYECKOH, TEXHOJIOTMUECKOW, COIMAIbHOU U
THYECKON cdepax [eATENbHOCTH 4YellOBeKa, pPOJb W MecTo (HU3WKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, pojib (uU3NYecKol Teopu B (HOPMHUPOBAHUU
MpescTaBiIeHU 0 Gru3nuecKoi KapTHHE MHUPa, MECTO (PHU3HUECKON KapTHHBI MHpa B 00IIEM Py

COBPEMECHHBIX €CTCCTBCHHO-HAYYHBIX HpeJICTaBHeHI/Iﬁ O IMpupoaec.

Me:knpeaMeTHbIe CBS3U

N3yuenne osnekTuBHOrO Kypca ¢usmkd B 11 kiacce OCyIIECTBISETCA C  YYETOM
COJIep’KaTeNbHBIX MEXIPEAMETHBIX CBs3€il C KypcamMu MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnuvle nouamusi, CBS3aHHbIE C H3yYEHHEM METOJOB HAYYHOTO TMO3HAHMUS:
SBJICHUE, Hay4dHbIH (akT, rumote3a, (u3Mueckas BeIWYMHA, 3aKOH, TEOpHs, HaONI0/eHuE,
AKCIEPUMEHT, MOJICTUPOBAHUE, MOJEIH, U3MEPEHUE.

Mamemamuxa: pelieHrne CUCTEMbl YpaBHEHUU, TPUTOHOMETpHUECKHE (PYHKIUU: CHUHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE AIIEMEHTApHBIX (YHKIIHM,
MPU3HAKU [10100US TPEYTOJIbHUKOB, ONIpeAeTICHHE MIIOUIaAN TUIOCKUX GUryp U o0bEMa Ter.

buonocus: snekrpuyeckue SBICHUS B JKUBOW MpHUpOJAE, KoyieOaTelbHbIE IBUKCHHS B
KUBOU TpUPOJIE, ONTUYECKUE SIBIICHUS B JKMBOM HpHpone, NEHCTBHE paJuallid Ha >KUBBIC
OpPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJd, KpHCTaUIMYecKash CTPYKTypa TBEPABIX Te,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAIIIMUYECKON PEIETKH, CHEKTPallbHBIN aHaIu3.

l'eoepaghus: MarHUTHBIE TONIIOCA 3EMIIH, 3aJIe)KH MArHUTHBIX Py, POTOCHEMKA 3€MHOM
MMOBEPXHOCTHU, MIPEJICKA3aHUE 3eMIIETPSICEHU.

Texnonoeus: TUHUM DIIEKTPOIIEpEIay, TeHepaTOp MEPEMEHHOTO TOKa, AJIEKTPOABUTATENb,

WHAYKIMOHHAs TIe4b, pajap, pPaJUoONpuUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,



IIPOEKIIMOHHBIN ammapar, BOJIOKOHHAs ONITUKA, COJIHEUHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOI'PAMMBbI Imo
®U3UKE HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA

OcBoeHUE 3ICKTUBHOIO Kypca «®u3uKa JOMOJIHUTCIbHAS) Ha YPOBHE CPECAHETO O6HICFO
O6pa3OBaHI/I$I JOJIDKHO o0ecneyuTh AOCTHXKCHUC CIICAYIOMUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U

IIpeIMETHBIX 00pa30BaTENbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUSI JJIEKTUBHOTO Kypca «®Pu3MKa IOMOJTHUTEIbHAS
JOJDKHBI ~ OTpakaTh TOTOBHOCTb W CIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJICTBOBATHCS
chopMUPOBAHHOM BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIUH,
MO3UTHBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM  IEHHOCTSIM
pPOCCHUICKOTO OOIIEeCTBa, paclIupeHNe KU3HEHHOTO OTBITA M OMBITA ACSITEIBHOCTH B MPOIECCE
peanu3anui OCHOBHBIX HAaIIPaBJICHU BOCIIUTATEIIBHOM IEITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpasaaHcKoro BOCHHTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKOM MO3ULIMK 00y4aIoLIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCUICKOT0 0OIIECTBA;

MIPUHATHE TPaAULIMOHHBIX 0011e4eTI0BEUECKUX T'YMaHUCTUYECKUX u
JEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTHU COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX IPaXkIaHCKOT000I1eCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3alvy;

YMEHUE B3aUMOACHCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUM CUX
GYHKIHUSMHE ¥ Ha3HAUYECHUEM;

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ JACATCIIBHOCTH,

2) NAaTPHOTUYCCKOI'0 BOCIIMTAHUSA:

chOpMUPOBAHHOCTh poccuiickoi PaXKIaHCKOM UJCHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSAMPOCCUUCKUX

y4E€HBIX B 00J1aCTH (PU3MKH U TEXHUKH;
3) 1yXOBHO-HPABCTBEHHOTO BOCHHTAHMS:
c(OpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OICHUBATL CUTYAllUI0 U MIPUHUMATh OCO3HAHHBLIC PCIICHHA, OPUCHTUPYACH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTU, B TOM YUCJIC B JACATCIBbHOCTH y‘IéHOI‘O;

OCO3HAaHUC JINYHOTO BKJIaJla B TIOCTPOCHHUC YCTOﬁQHBOTO 6yIIyH.ICl"O;



4) ICTCTUIECCKOT0 BOCIIMTAHUSA:

3CTETUYECKOE OTHOLIECHHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYLIETO

¢u3nveckoit Hayke;



5) TpynoBoro BocnuTanus:

WHTEpPEC K pa3iudHbiM cdepaMm NpoPeCCHOHANBHON NEATEIHbHOCTH, B TOM 4YHCIIe
CBS3aHHBIM ¢ (U3MKOH M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP Oymyrien
npodeccruu U peann30BbIBATh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpA30BaHUIO B 00macTd (hM3WKU Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0/1I0rHYeCKOro BOCHHTAHMS:

c(hOpPMHUPOBAHHOCTH AKOJIOTUYECKOU KYJIbTYpbl, = OCO3HaHHE  IJI00AIBLHOIO
XapakTepa 3KOJOTHYECKUX MpoOieM;

IJIAHUPOBAHUE U OCYILIECTBICHUE ICVCTBUI B OKPYKAKOUIEH CpEJIe HA OCHOBE3HAHMUS 1IEJei
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUCCTBA;

pacIiupeHue  OMbITa  JACSITeILHOCTH 9KOJIOTHIECKON HAIPaBJICHHOCTH Ha
OCHOBE UMEIONTUXCS 3HAHUN TIO0 (PU3HUKE;

7) HEHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NIECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAY4YHOM AEATEIbHOCTH, TOTOBHOCTh B MpoOIlecce M3ydeHUs (PU3UKU

OCYIICCTBJIATH NPOCKTHYIO U HUCCICAOBATCIbCKYIO ACATCIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEpPcAJbHbIE yueOHbIe nelicTBusibazoBbie
JOrH4ecKHe JecCTBU:
CaMOCTOSITEJILHO dbopmynupoBath u aKTyaJlu3UpOBaTh npobiemy,
paccMmatpuBath €€ BCECTOPOHHE;
OTIPEIeNIATh LENH JAEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UXTOCTHXKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paccMaTpuBaeMbIX
(bU3MYECKUX SBICHUSAX;
pa3pabaTeiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C YU4ETOM aHaIM3a HMEIOIIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOBLIEIISIM,
OLIEHUBATh PUCKU MOCIEACTBUI IEATEIbHOCTH;
KOOPAMHUPOBATH U BBINOJHATH paboTty B YCJOBHSX peanbHoro,
BUPTYAITHHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPCATHUBHOC MBIIIJICHUC TTPHU PCHICHUHN KU3HCHHBIX Hp06J'ICM.



Ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU TMOHATUSIMU H METOAMUPUINICCKOM
HayKH;

BJIaJICTh HAaBBIKAMHU Y4EOHO-HCCIIEIOBATEIHCKON M MPOEKTHOM JIEATETLHOCTH B 00JacTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHFHOMY TIOMCKY METOJIOB PEIICHHS 3319
(U3HYECKOTO COJIEPKAHUS, TPUMEHEHHUIO Pa3IMYHBIXMETO/IOB ITO3HAHUS;

BIIQJIETh BUJAMHU JIEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETALHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHMIO B PA3IMYHBIX YYEOHBIX CUTYallMAX, B TOM 4YHUCJE TPHU
CO3/ITaHWU Y4EOHBIX TPOCKTOB B 00J1aCTH (DU3UKU;

BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIU3UPOBaTh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ pEeIICHUs, HAXOIUTh apryMEHTHl IS JOKA3aTelbCTBAa CBOUX YTBEPXKICHHM,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHUS;

AQHAIM3UPOBATh TOJYYCHHBIE B XOJI€ pEHICHUS 3aJa4d  pPe3yJIbTaThl, KPUTHUYECKU
OIIEHUBAThH X JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCJIIOBHSX;

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BATEIIbHON JEATEIBHOCTH, B
TOM YHCJIE IPU U3YYECHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh IPHOOPETEHHBIH OTIBIT;

YMETb NEPEHOCUTD 3HAHUS M0 (PU3UKE B MPAKTUUYECKYIO 00JaCThKU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeil; BbIIBUraTh HOBBIE

UJeH, peaIaratb OpUruHaIbHbIC MOJAX0/IbI U PEIICHUS;CTAaBUTh MPOOJIEMBI U 33734,

JIOTTYCKAIOII1e allbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BIIQJIETh HAaBBIKAMH MOJydyeHUs UHPOpMaIK (HU3NUYECKOTO COAEPKAHUS U3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOWCK, aHalW3, CHCTEMaTU3alUi0 |
UHTEpIpeTauio HHHOPMAIHN Pa3INYHbIX BUIOB U (OPM IPEICTABICHNUS;

OIICHUBATh JOCTOBEPHOCTh MH(OPMALINH;

WCIOJIb30BAaTh CpeicTBa HWHGOPMAIMOHHBIX M KOMMYHHMKAIIHOHHBIX TEXHOJOTHH B
pEelIeHUd KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a7ad C COOIIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBLIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIHOHHOW 0€30MacHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJEp)KAHUS B PA3NMUUYHBIX ¢dopMarax ¢ Y4ETOM
Ha3HaueHUs uH(opManuu ¥ 1ENeBOW ayAUTOPHH, BBIOMpas ONTHUMalIbHYIO (Qopmy

NPpEACTAaBJICHUA U BU3yaJIU3alllH.

KoMMyHuKaTHBHBIC yHHBepcalbHbIE yYeOHbIC NeliCTBUA:

OCYIICCTBJIATDH OGH.ICHI/IG Ha ypOKax (I)I/ISI/IKI/I " BO BHC-ypO‘-IHOfI ACATCIIBHOCTH,



pacro3HaBaTh MPEANOCHUIKA KOH(PIMKTHBIX CUTYAIlUil B CMSATYATh KOH(IINKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOI0 TOYKY 3pPEHHUs C HCIIOIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAILHON pabOThI;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JEHCTBHI C y4€TOM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LEJIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ MOCTWKECHHIO: COCTaBIISITh IUIAH JIEUCTBUM, PacOpedcsisiTb POJd C Y4ETOM
MHEHUI y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOMN pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U Ka)KJIOTO0 yYaCTHUKA KOMaHJbl B OOLIUI pe3yibTar
0 pa3paboTaHHBIM KPUTEPHUSIM;

MpeJIaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C IMO3WIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATErMYECKOE IIOBEJICHHE B PA3JIMYHBIX CUTYaLMsX,

IMPOSABJIATE TBOPYECTBO U Boo6pa>1<eH1/1e, OBITH NHUITUATUBHBIM.

PeryasiTuBHble  yHHMBepcajibHble  y4yeOHble  JeilcTBHS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENbHYIO AESITEIbHOCTh B 00nacTh (GU3MKH U
aACTPOHOMUH, BBISBIISITH MMPOOJIEMBI, CTABUTh U (POPMYIIHPOBATH COOCTBEHHBIE 33a4H;
CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHMS pPAacUETHBIX M Kaue€CTBEHHBIX 3aJad, IJIaH
BBITIOJIHEHUSI MPAKTHYECKOH paboThl € Y4€TOM HMEIOLIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANOYTCHUI;
JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;
paciupsATh paMKd Y4eOHOTO MpeAMeTa Ha OCHOBE IUYHBIX NPEANOYTCHHI; [enaTh
OCO3HAHHBII BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pEILICHUE; OLICHUBATh
MPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO OHPYAULIUU B oOnactu (HU3HKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyIbTYpPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIH HHTEJJIEKT:
J1aBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;
BIIJIETh HABBIKAMU TO3HABATEIHLHOU pedieKCHM KaK OCO3HAHHS COBEPIIAEMBIX JIEHCTBUIN

W MBICIIUTCIIBHBIX IIPOUCCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ;



UCTOJIBb30BaTh MPUEMBI peQIIEKCUU JJIsl OLIEHKU CHTYallld, BEIOOpa BEPHOTOPEIICHUS;

YMETb OLIEHMBAaTh PUCKH U CBOEBPEMEHHO IPHUHUMATh PEILICHMS N0 MXCHUKECHUIO;

MPUHAMATh  MOTHUBBI W AapPryMEHTHl  JAPYrUX TpU  aHaJIU3€  pPe3ylIbTaToOB
NeSITENIbHOCTH;

MIPUHUMATD ce0sl, MOHMUMasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA,

MPUHUMATh  MOTHUBBI W AapPryMEHTHl  JAPYrUX TpU  aHaJIU3€  pPe3yIbTaTOB
NeSITENIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYIMX HA OLINOKH.

B mponecce gocTuKeHMsI JTMYHOCTHBIX PE3yJbTAaTOB OCBOEHUS MPOTPAMMBINO (hu3mke
JUIsl  YpOBHS  cpeaHero oOmiero oOpa3oBaHusi y  OOydYarOIIMXCS  COBEPIICHCTBYETCS
SMOIMOHAJIBHBIN UHTEJUIEKT, MPEANOoIaralouic opMupoOBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOI[MOHAIBHOE COCTOSTHUE,
BHJICTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOM c(hephl, OBITH YBEPEHHBIM B ce0e;

camMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEAEHHE, CIOCOOHOCTh aJaNnTUPOBATHCA K SMOLMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJICHHE K JOCTHIKEHHIO LIEJIH U YCHexy,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXOS U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOUIEH CMOCOOHOCTh MOHHMMATh ASMOLIMOHAIIBLHOE COCTOSIHUE JpPYTHUX,
YUUTBIBATh €r0 MPU OCYILECTBICHUH OOIIEHHS, CHOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIJIIOYAIONINX CHOCOOHOCTh BBICTPAUBATh OTHOUICHHS C APYTHUMHU

JJIFOAbMU, 3a6OTI/ITbCH, IIPOSABJIATE HHTEPEC U pa3peliaTh KOH(i)J'II/IKTbI.



Hpe):[MeTHLIe Pe3yJbTaThbl

K xonmy oOyuenus B 10 kiacce mnpeaMeTHbIe pe3ylbTaThl JOJDKHBI OTpa)arb
Cc(OPMHUPOBAHHOCTD y O0YJAIOIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poJsib U MecTo (pu3uku B (HOPMHUPOBAHUM COBPEMEHHOM
HAay4YHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHHMKU U TEXHOJOTMH, B IMPAKTUYECKOU
JIeSATSIIFHOCTH JIFOJICH;

YUUTBIBaTh TPaHULBl NPUMEHEHUS M3Y4YEHHBIX (U3MUYECKUX MOJEJe: MaTepuaabHas
TOYKa, MHEepLHUalbHasl CUCTEMa OTCYETA, aOCOJIIOTHO TBEPAOE TENO, WUJCAIbHBIN ra3, MOJAEIU
CTPOEHHMS Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOYECUHBIA DJIEKTPUUYECKUN 3apsij MPU PEIICHUU

(bu3nvecKux 3a1a4;

pacrio3HaBaTh (U3UYECKUE SIBJIEHUS (MPOIIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKOH TEOPHH CTPOCHMsI BEIIECTBA U DIICKTPOIUHAMUKH:
pPaBHOMEpPHOE ¥ PAaBHOYCKOPEHHOE TPSIMOJUHEHHOE BWKEHHE, CBOOOJHOE TaJeHHUE Tell,
JIBIKEHHUE TI0 OKPYKHOCTH, WHEpUHs, B3aumojaecTBue Tten, auddysus, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHE JKHUIKOCTEH M TBEPIBIX TeN, M3MEHEHHWE O00BhEMa Tel MpU HArpeBaHUHU
(oxytaXkeHUn), TEIUIOBOE paBHOBECHE, UCIIapeHHe, KOHJIEHCAIlHs, TUIaBJIeHUe, KpUCTauIU3alius,
KUIIEHUE, BIAYXHOCTh BO3J/lyXa, MOBBILICHUE JABJICHHS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocyze, CBA3b MEXJy IMapaMeTpaMd COCTOSHHUSI Ta3a B M30Ipoleccax, AJIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3apsJIOB;

OTHCHIBAaTh MEXaHUYECKOE IBM)KEHME, MCHOJb3ys (PU3NUEeCKHe BETUYHMHBI: KOOPAMHATA,
MyTh, MEpPEMEIIECHNEe, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuja, UMIYJIbC Teja, KHHEeTHYecKas
SHeprusi, NMOTEHLHUaJbHAs HSHEpPrusi, MexaHudyeckas paboTa, MEXaHUYECKash MOIIHOCTh; IpHU
ONMHMCAHWU TPABUIBHO TPAKTOBAaTh (UIUYECKHI CMBICI HCIOJIB3YEMBbIX BEJIUYUH, UX
0003HaYEeHHSI U €AMHULIBI, HAXOAUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY
C IPYrUMH BEIMYHNHAMU;

OTHCHIBATh HW3YYEHHBbIE TEIJIOBbIE CBOWCTBA TEN U TEIUJIOBBIC SIBICHUS, HCIOJIb3Ys
¢busznueckue BENUYMHBI: [aBJICHHE Tra3a, TEeMIeparypa, CpeIHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JBMKEHUS MOJEKYJ, CpPEAHEKBAJpaTU4YHAas CKOPOCTh MOJIEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHHsISI dHEprusi, paboTta ra3a, KOdOPQPHUIHEHT MOJIE3HOTO NEHCTBUS TEIMJIOBOTO
JIBUTATENS; TP OMMCAHUU MPAaBUIBLHO TPAKTOBATh (PU3NYECKUI CMBICT UCTIONIB3YEMbIX BEIUYUH,
UX 0003HAUeHUS W EIUHUIBI, HAXOAWTh (HOPMYINBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO
BEITUYHHY C APYTUMHU BETUIHHAM;

ONUCHIBAaTh U3YYECHHbIE DSJIEKTPUUYECKHE CBOMCTBA BEILECTBA U DJIEKTPUUYECKUE SIBJICHUS
(Tporiecchl), UCTMONB3YS (PU3NYECKUE BETHUMHBI: JJCKTPUUECKUN 3apsijl, DIEKTPUUECKOE TOIe,

HaHpH)I(éHHOCTB oJjrs1, MOTCHHOHAJI, PAa3HOCTb IMOTCHIHUAIOB, IPHU OINHCAHUU TPABUIIBHO



TPAKTOBAaTh (U3NYECKHI CMBICT HCIOJIb3YEMbIX BEIWYMH, HX OOO3HAYCHWS W €IUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYHUHY C JPYTUMHU BETUIHMHAMU,
aQHAIM3UPOBATh (PU3UYCCKUE TPOIECCHl W SIBICHUS, UCTIONB3Ys (PU3NYCCKUE 3aKOHBI U
NPUHIMIIEL: 3aKOH BceMmupHOro tsaroteHus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHU
MEXaHHYECKOW SHEPTUH, 3aKOH COXPAHEHHUS] UMITYJIbCA, MPUHIUIT CYNEPIO3UIUN CHJI, TTPUHLIUI
paBHONPaBUsI MHEPUUAIBHBIX CUCTEM OTCYETA, MOJICKYJIAPHO-KHHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, TAa30BbIE 3aKOHBI, CBSI3b CPEIHEW KWHETUYECKOW SHEPrUd TEIUIOBOTO JBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIEepaTypou, MEPBbIM 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXpPaHEHUS

ANMEKTPUUECKOTO 3apsijia, 3akoH KylloHa, mpu 3TOM pa3inyaTh CJIOBECHYIO



(bOopMYIHPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BBIPAKEHHE M YCIOBHA (TpaHUIBI, 00IaCTH)
IIPUMEHHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHIUIBI ACHCTBUS MAaIIUH, NPHOOPOB ¥ TEXHHUYECKHX
YCTPOICTB; pa3anyarh ycJIOBUS UX O€30aCHOTO UCIIOIb30BaHUS B IOBCEIHEBHOM JKU3HH;

BBIIIOJIHATh AIKCHEPHUMEHTHI 10 MCCIENOBAHUIO (U3NYECKUX SBJIIEHUNH U IPOLIECCOB C
UCIOJIb30BAHMEM  MpPSIMBIX U KOCBEHHBIX M3MEpPEHHMH, 1pu 3ITOM  (HOpMyIupoBaTh
npobiemMy/3agadqy W THIOTE3y YYEeOHOTO  IKCIEPHUMEHTa, COoOMpaTh yCTaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHMs, POBOJUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYILIECTBIIATh NPSMbIE U KOCBEHHBbIE H3MEpEeHUs (U3MUECKUX BEJIWYHMH, IpPU 3TOM
BBIOMpATh ONTHUMAJIbHBIM CHOCOO HM3MEPEHHs M HCHOJIb30BaTh H3BECTHBIE METOJIbI OLIEHKH
MIOTPEITHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCHUMOCTH MeXAy (U3MYECKUMU BEJIWYMHAMH C HCIHOJb30BaHUEM
NpSIMBIX HW3MEPEHUIl, NpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh PE3YJIbTAThI
MOJIyYE€HHOU 3aBUCUMOCTU (U3NYECKUX BEJIWYMH B BHJIE TaOIUIl U IPaUKOB, JAEaTh BHIBOIbI
10 pe3yibTaTaM HCCIET0BAHUS;

coOnrofaTh mnpaBuia O€30MacHOro TpyAa MPU NPOBEICHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCHEpUMEHTa, y4eOHO-HCCIIEOBATEIILCKOM M IPOEKTHOH JESITEIbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U 1aOOPATOPHOrO 000PYIOBAHHUS;

pematb pacu€THbIE 3a7ayd C SBHO 3aJaHHOM (U3MYECKOM MOJEIbI0, MCIOJb3YS
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3aJa4yd BbIOMPATh (PU3MUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMUYMHBI U (OpPMYNbI, HEOOXOIUMBbIE A €€ pelleHus,
IIPOBOJIUTH Pacu€Thl M OLICHUBATh PEAIbHOCTh IOJIy4YE€HHOTO 3Ha4eHUs (PU3NYECKOI BETUYHHBL;

pelaTh Ka4eCTBEHHBIE 3aJa4yM: BBICTPAUBATh JIOTHYECKH HENPOTHUBOPEYHMBYIO LENOYKY
paccykJeHUI ¢ ONOPOH Ha U3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SABIICHUS;

HCII0JIb30BATh pu peleHnn y4eOHBIX 3a1a4 COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIUUU
IIpeJCTaBICHNUs y4eOHOI M HayYHO-TIONMYJISpHONW MHGPOpMALKK, MOJTY4YEHHON M3Pa3IUYHbIX
HCTOYHHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJy4aeMyt0 HH()OPMALIUIO; IPUBOAUTE IPUMEPHI
BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHME IIPOIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHH;
UCIOJb30BaTh TEOPETHUYECKHEe 3HAaHUS MO (HU3UKE B TMOBCEAHEBHOM KM3HM JUIs

oOecrieyeHns 0€30MacCHOCTH MPHU OOpaIeHUH ¢ MPUOOpPaMU U TEXHHUYECKUMHU



YCTPONCTBaMH, ISl COXPAHEHHUs 3/I0POBbSI U COONIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHHS B
OKpYKarollen cpele;

paboTaTh B TPYIMIIE C BHIOJIHEHUEM PA3IHMYHBIX COLMAIBHBIX POJICH, IJITAHUPOBATh PadoTy
IPYINIbl, pPAalMOHAIBHO pacHpelessiTh OOA3aHHOCTM U  IUIAHUPOBATh JESATEIIBHOCTh B
HECTaH/JAPTHBIX CUTyalMsIX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXJOTO W3 YYaCTHUKOB TpYIIIbI B
pellIeHre paccMaTpUBAaEMON TPOOIIEMBI.

K xoHmy oOydenuss B 11 Kkiacce mpeaMeTHbIE pPe3ylbTaThl JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0yUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MeCTO (PU3UMKU B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MUpPa, B Pa3BUTUM COBPEMEHHON TEXHHKU U TEXHOJOTUH, B MPAKTUYECKOMN
NEeSITEeNIbHOCTH JItOJIEH, IETI0OCTHOCTD U €JMHCTBO(U3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPaHUIBI TMPUMEHEHMS] HW3YUYEHHBIX (QU3MYECKHX MOJENe: TOYeUHBIN
ANIEKTPUYECKHUI 3apsii, Jyd CBEeTa, TOYEUHBIH HCTOYHUK CBETa, SJepHas MOJENb aroMma,
HYKJIOHHAsl MOJIEIb aTOMHOTO pa MPH pelIeHnn GU3NYECKUX 33/1a4;

pacro3HaBaTh (U3UYECKUE SBJICHUs (MPOIECCHI) U OOBACHITH MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHM M KBAaHTOBON (PU3MKHU: 3JEKTpUUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKAa, B3aUMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, JCHMCTBHE MAarHUTHOTO IIOJIA Ha MPOBOJHHUK C TOKOM M JABWXKYIIMICA 3apsf,
AIIEKTPOMArHUTHbIE KOJIeOaHHs U BOJIHBI, MPSIMOJIMHEHHOE pacpoCTpaHEHHE CBeTa, OTPaKEeHUE,
nperomiieHne, uHTepdepeHius, Iudpakuus ¢ TOASpU3alus CBETa, IHUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢dexT (pororddexT), cBeToBOE AaBICHKHE, BOSHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJAOPO/IA, €CTECTBEHHAs! U UICKYCCTBEHHAsl paIUOAKTUBHOCTD;

OTHCHIBATh M3yYCHHBIE CBOICTBAa BeLIECTBA (AJIEKTPUUYECKHE, MArHUTHbBIC, ONTUYECKUE,
ANIEKTPUYECKYIO MPOBOJUMOCTD PAa3IMUHBIX CPEM) U SJICKTPOMArHUTHbIE SBIECHUS (IIPOLIECCHI),
UCIONIb3YS (U3MYECKUE BEIUYMHBI: JIIGKTPUYECKHM 3apsijl, CHJIa TOKa, 3JIEKTPUUYECKOE
HaIpsKEHUE, AMEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIXKYIIAs CUia,
paboTa TOKa, MHIYKIHS MarHUTHOTO IMoJisg, cuiaa Awmmepa, cuina JlopeHia, WHIYKTUBHOCTh
KaTYILIKH, SHEPTUsl AJIEKTPUYECKOr0 M MAarHUTHOTO TOJeH, Mepuoja M 4YacToTa KojeOaHuil B
Kosie0aTeabHOM KOHTYpE, 3apsia M CHJIa TOKa B MPOLIECCe TapPMOHMYECKUX 3JIEKTPOMArHUTHBIX
KosnebaHul, (OKyCHOE pacCTOsHME W ONTHUYECKas CHUjla JIMH3bI, MpPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (U3NYECKUN CMBICH HCHOJb3YEMBIX BEJIWYMH, HX OO003HAUEHUS U €IUHMIIBI,

YKa3bIBaATb (I)OpMy.]'ILI, CBA3BIBAIOIINUC TAHHYIO (1)1/131/111601<y}0 BCJIMYNHY C APYTUMH BCIINUNHAMU;



ONMCBHIBATH M3YYEHHBbIC KBAHTOBHIC SIBJICHHUS M MPOIECCHI, HCIOJB3Ys (hU3NYECKHe
BEJIMYMHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, SHEPrus M
uMnynbe (OTOHA, MEPUOJl TOJypacmajga, SHEprus CBS3M AaTOMHBIX sIE€p, HpPU OMUCAHUU
MPaBUIBHO TPAKTOBaTh (DM3WYECKHH CMBICI HCIOJIB3yEMBIX BEJIHYMH, UX OOO3HAYCHUS H
eIMHUIIBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIONIME JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTHMH
BEJIMYMHAMH, BBIYUCIISTH 3HAYCHUE (PU3NICCKOI BETHUUHBL;

aHATM3UPOBATh (PU3MUYECKHE IMPOLECCHl W SBJICHUS, HMCIONB3YyS (PU3MUYECKHe 3aKOHBI M
OpyUHOUNBL:  3akoH Owa, 3aKkoHBI IOCJIEIOBATEIBHOIO M MapauIeIbHOIO  COECIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akOH BJIEKTPOMAarHUTHOM  MHAYKUWH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXXEHMsI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHMe OWHmTeHHa a1 (oTodddekTa, 3aKOH COXpPaHEHMsI DHEPrHH, 3aKOH
COXPAaHEHHUs UMIYyJbCa, 3aKOH COXPAaHEHUS DJIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHMUs
MaccoBOr0 YHMCla, MocTyaaThl bopa, 3akoH paJlOaKTMBHOIO pacraja, MpU 3TOM pPa3inyarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTEeMaTU4YeCKOE BBIPAKEHHE M YCIOBUS (TpPaHHULIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIpE/IeNIATh HANpaBieHHE BEKTOpa MHAYKIIMM MarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuiibl JlopeHna;

CTPOUTH M OIUCHIBATH U300paKEHHNE, CO3]aBAEMOE MIJIOCKUM 3€pKaJloM, TOHKOM JTMH3011;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEI0BAaHUIO (DM3MUYECKUX SIBICHUNW U TPOIECCOB C
UCIOJIb30BAHMEM  MpPSIMBIX U KOCBEHHBIX H3MEpEHUH: npu 3ITOM  (HOpMyIupoBaTh
npoOneMy/3agadyy UM TUNOTE3y Y4eOHOTO  AIKCHEpHUMEHTa, CcoOupaTh YCTaHOBKY U3
MPeI0KEHHOT0 000PYI0BaHMs, TPOBOJUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh NPSMbIE M KOCBEHHBbIE H3MEpPEHHs] (PU3UUECKHX BEJIUYUH, MPH 3TOM
BBIOMpATh ONTHUMAJIbHBIM CHOCOO HM3MEPEHHs] U HUCIOJb30BAaTh HM3BECTHBIE METOJbI OICHKU
MOTPELIHOCTEN U3MEPEHUI;

UCCIIEI0OBaTh 3aBUCUMOCTH  (PM3WYECKMX BEJIMYMH C  HCIOJIb30BAaHUEM MPSIMBIX
M3MEpEHUi: MpPH 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH pPE3YyNbTaThl MOTYyYECHHOM
3aBUCHUMOCTH (U3MYECKHX BEIMYUH B BHUAE TaOMUI W TrpaduKoB, [elaTh BBIBOJBI IO
pe3yspTaTaM UCCIEA0BaHMUS,

coOmogaThk MpaBuia O€30MacHOro TpyJa NpU NPOBEIEHHM HCCIEAOBAaHUM B pamKax
y4eOHOTO  HKCIEepUMEHTa, Yy4eOHO-UCCIIeOBATENbCKOM M MPOEKTHOM JAEATENbHOCTH C
HCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHBIE 3aJa4d C SIBHO 3aJaHHON (U3MYECKOW MOJENbI0, HCHOJIb3Ys

(1)I/I3I/ILICCKI/IC 3aKOHBI U ITPUHIUIIBI, HA OCHOBC aHaJIN3a YCJIIOBUA 3a1a4U



BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MYECKHE BETHMUYUHBI U (POPMYIIBI, HEOOXOIUMBIE
s e€ peuieHHs, MPOBOJAUTH PACUYEThl M OLEHHUBATH PEAJBHOCTh MOJYYEHHOTO 3HAYCHUS
(U3HYECKON BEIIMYNHBL;

pemaTh KayeCTBEHHBIE 3aJjayl: BBICTPAMBATH JIOTMYECKH HETPOTUBOPEUMBYIO LENOUYKY
pacCyKJIeHUM C OINMOPOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (DU3UYECKUE SIBICHUS,
MCIIOJIb30BAaTh Opd  pelIeHUuH y4eOHBIX 3aJa4 COBpPEMEHHBIC
WHGOpPMAIIMOHHBIE  TEXHOJOTMHM ISl TIOWCKA, CTPYKTYpUPOBaHUS, HWHTEPHpPETAlNU U
MpeJCTaBIeHU Y4eOHON W HAyYHO-TIONMYNISAPHOW WHQPOpPMAINH, TOIYYeHHOH M3 Pa3TUIHBIX
WCTOYHHUKOB, KPUTHYECKH AHAIM3HPOBATH IOIy4aeMYl0 WH(POPMAIHIO; OOBSCHITH MPUHIUIIBI
JEWCTBUSL  MAIIWH, TPUOOPOB ¥ TEXHHYECKHX YCTPONCTB, pa3uyaTh YCIOBHUS HX 0€3011aCHOTO
WCTIOJIb30BAHUS B TIOBCETHEBHON KHU3HH;

MPHUBOANTH MPUMEPHI BKJIAJa POCCHHCKUX M 3apYOCIKHBIX YUEHBIX-(U3UKOB B PA3BHTHE
HayKH, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

WCTIONh30BAaTh TEOPETHUECKHE 3HAaHUS 1O (HU3UKE B TOBCEAHEBHON IKM3HH JUIS
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMM, IS
COXpaHEHHUS 3JI0POBBSI U COOITIOACHUST HOPM KOJIOTHIECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpee;

paboTaTh B IpyIIe ¢ BHIMOJHECHUEM PA3INYHBIX COIMAIBHBIX POJIEH, IITIAHUPOBATh PaboOTy
TPYNINbI, PAlMOHATBHO paclpelesTh OOA3aHHOCTM ¥ IUIAHUPOBAaTh JEATENBbHOCTh B
HECTaHJAPTHBIX CHUTYAIMAX, a/J€KBAaTHO OLCHWBATh BKJIAJ KKJOrO M3 YYaCTHHKOB TPYIIIHI B

peleHre paccMaTpUBAEMOM TIPOOIIEMBI.
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KYJIBTYPBI;
pa3BHUTHE HAYYHOM
JIF0003HATEILHOCTH,
HHTEpeca K
HCCIIeI0BATEIbCKOM
JIeSITeIbHOCTH.

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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