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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUH K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTEeNbHOW MporpaMmsbl, mpeacraBieHHbIX B OI'OC
COQO, a Ttakxke ¢ yuéroMm (¢enepaibHON paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUUU TMpernojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTeIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (QOpMUPOBaAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyuaromumxcs 10-11 kimaccoB mnpu
oOydeHnH ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeAMETHbIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOAMMOCTb pPEATU3ANN MEKIPEAMETHBIX
CBs3ell (U3MKM C €CTeCTBEHHO-HAy4YHBIMH Y4YeOHbIMU Tmpenmeramu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETTM M3Y4YeHHs (DU3UMKU Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe PE3yJbTaThl OCBOCHUS Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMMma 1o ¢pu3MKe BKIIIOYAET:

e IUIAHHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 TOaM 00yUeHUs;

e cojiepikaHue yueOHoro npeamMera «Pu3nkay 1o rojgaM o0yyeHHUs.

dusrka Kak Hayka o HaumOosiee OOIMX 3aKOHAX IPUPOJIBI, BBICTyMas B
Ka4yecTBe yueOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. [1IkoapHbIN Kype GU3UKHA — CHCTEMOOOPA3YIOMINMA
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHUH, HW3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mveckoii reorpadueri M acTtpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npuMeHeHne (U3NYeCKUX 3HaHUM  ompenenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMU M JAPYTHX.
N3yuyeHue (QU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa oOydarmuxcs, B (OpPMHUPOBAHHE YMEHUU NPUMEHSTH
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJHEHUN UMHU YY€OHBIX UCCIICIOBAHHA.

B ocHOoBYy kypca ¢Gu3MKK JJI11 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3UKH
o0ObeuHEH BOKpYr ¢usnmyeckux Tteopuil. Beaymmum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus MOpeanojaracT HUCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (PU3UYECKOM HAyKH, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpegmnosiaraert
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHUUYECKHX M TE€XHOJOTWYECKUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIOTIOIB30BaAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3UMKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJSOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TNPHUPOAE, TPaHULAX
OPUMEHUMOCTH TEOpUM, i1 OINHCAaHUSA €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTAIBHON NEITeTbHOCTH 00YyYaroluxcs.
Jlns  GazoBoro ypoBHS Kypca (U3HMKH — OTO MCIOJB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (pu3uke oObeIMHEHBI B OONIUH CIIMCOK YUYCHHYECKUX
NpaKTHYECKUX paboT. BolaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIETCA y4YaCTHHKaMH
0o0pa30BaTeIbHOr0 IMpoLecca MCXOAd W3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHust kaOuHeta ¢usuku. Ilpm 3TomM oOecreynBaeTCsl  OBIAJCHUE
O0y4aloUIMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH W IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YIENSETCS PELICHUI0 PAacdYE€THBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM a1 pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIENbIO, TO3BOJISIOIINE IPUMEHITh U3YUEHHbBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3flena Kypca, TaK M HHTETPUPYS 3HAHUS U3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OOBSICHEHHE TPOTEKAHWS (PU3NUYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MYECKOW MOAENU i1 CUTyallMH HpPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOoro rmpoiecca 0a30BbIi ypOBEHb Kypca
bY3UKHM Ha YPOBHE CpPeAHEro O0IIero o0pa3oBaHus JOJDKEH U3YUaThCsl B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJi BBHITIOJIHEHUS YKa3aHHBIX B
nporpamMme 1o (U3NKE YUCHUUYECKHX MPAKTHUYCCKUX padOT M JACMOHCTPAIMOHHOE
o0opyI0oBaHuE.

JlemoHCTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH W  OOCCIICUYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  HW3Y4YaeMbIX SIBJICHUH M  TPOIECCOB, OMIIMPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTUYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTHYecKue KOMIUIEKTHI
nabopaTopHOTrO 000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIETISIMH U3y4YCeHUS (DU3UKH B 00IIIEM 00pa30BaHUU SIBISIOTCS:

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYyYarONIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PAa3BUTHE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHne yMeHUN OOBICHATH SBICHUS C HCIOJH30BAHUEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MpeACTaBICHUN O poiu (PU3UKH 7T Pa3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ielield 00ecTeunBaeTcs peleHrneM CIIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHEe yMEHUH NPUMEHSTh TEOPETHUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUHM B TPUPOAEC U JUISI TIPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUS PA3NMYHbIX 337ad C $BHO 3aJlaHHOM
¢uznuecko MoOJENbl0, 3aJady, MNOJApa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MUYECKHUX OCHOB M MPUHLMUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHMS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS W TPOBENICHUSA
(bu3MUecKnX HKCIEPUMEHTOB, aHAIW3a M WHTEpIpeTanuu uHGOpMaIny,
OTIpeJIEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIEINO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE TMepeyeHb JabopaToOpHBIX WU
NPAKTUYECKUX paboT SBIAETCA PEKOMEHIOBAaHHBIM, YYMTENb JellaeT BbIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAbOT U OMBITOB C YYETOM HHIWBHUIYAIbHBIX
0COOEHHOCTEN 00yJaronuxcsl.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3zuka u MeTOAbI HAYYHOT O O3HAHUSA

®usuka — Hayka o npupoxae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (pU3MYECKUX SIBICHUNA M MpoleccoB. HaydHble TMmOTE3bI.
duznyeckre 3aKOHbl U TeOpUH. ['paHUIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBsle U UUDPPOBBIE U3MEpUTEIbHBIE MTPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannyeckoe JBUX)EHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHUXKCHUSI.
Cucrema orcuéra. Tpaexropus.

[Tepemenienre, CKOpOCTh (CpeaHsii CKOPOCThb, MTHOBEHHAsl CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUKH, WX MPOCKIMH Ha OCH CHCTEMBI KOOPIWHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOIHOTO aACHUSI.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPYKHOCTH C IMMOCTOSHHOM MO MOJAYJIFO CKOPOCTBHIO. YTIJIOBasi CKOPOCTb, JTUHEHHAS
ckopocTtsk. [lepron u vacrota obpamenus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne YyCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CHUIAOMETP,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTFOCTPALIMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABUKEHUH C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHHsi Tena, OpOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaeHHUs.

Hanpagnenne ckopocTu mpu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamophsie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHUS C LIEJBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHONIIEHUS MEXKAY MNYTSIMH, HPOUACHHBIMH TEIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yyeHune nBUKEHMS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxeHUs Tejia, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpyHuun  otHocutensHOocTH  l'aymmmiies.  IlepBbii  3akoH  Hprorona.
NHeprmanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepno3unuu cuia. Bropoit 3akoH HbroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tskectu. IlepBas kocMHuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoJibkeHus1, kaueHus ). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[locTynarenpHOE U BpalaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YciaoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne ycCTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBneHue nHEepLMHU.

CpaBHeHUE Macc B3aUMOIEUCTBYIOLIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOopMaIivm.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECHs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TENa, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmnynbe MatepuanbHOM TOUYKHM (Tella), CHUCTEMbl MaTEpUATbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE MMIYJbca Tella. 3aKOH COXPaHEHUsI HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabora cuibl. MOIIHOCTH CHJTBI.

Kunetnueckast sHeprusi mMarepuaibHOW TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas DHEPTHUS yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManmbHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIIMAbHBIX CHWJI C M3MCHEHHUEM MEXaHWYeCKOW SHEPruu CHUCTEMBbI TeJl.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue v Heynpyrue CTOIKHOBEHUSL.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEHIIMATIBHON YHEPTUH B KHHETUYECKYIO M 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3M pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEpruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoneKyaAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkeHue. Juddysus. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieid. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpEHEM KUHETUYECKOW DHEPIUMU TEIUIOBOrO JABMKEHMs dvactull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuueckue YyCTpOWCTBA W IMPAKTUYECKOE NIPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUSA UEANbHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

Onpenenenue Maccbl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMETPaMK COCTOSIHUSI Pa3pEKEHHOT O
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmonumHamuueckass cucteMa. BHYTpEHHsII SHEpPrusi TEPMOAMHAMUYECKON
CUCTEMBI U criocoObl e€ u3meHeHus. KonnuectBo TemaoTsl U pabota. BHyTpeHHs s
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAs TEINIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 06 aamabatHoM mipomecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3aKOHA TEPMOJWHAMUKH K u3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh TPOIECCOB B MPHPOJE.

TermoBele  Mamuubl.  [IpuHOMIBI ~ JEUCTBUA  TEIUJIOBBIX  MAIIHMH.
[IpeoOpa3oBanus HSHEPTHUM B TEIUIOBBIX MammHax. KodphuimeHT moie3Horo
nenrcTBus TemoBor MamwuHbL. [ukn KapHo m ero ko3gduIiMeHT Moiae3HOro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPrUM Tejia MPU COBEPIICHUHM PAOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUACOAEMOHCTPALIUSA).

N3meneHne BHyTpeHHEH SHEpruu (TeMnepaTyphl) Tejla Ipy TeIionepeaaye.

OnpIT 1Mo ananabaTHOMY pacIIMPEHHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3Mmepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnuie cocmoanusn eeutecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3ayxa. HacellmieHHbId mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuanbl. [lnaBneHune u
KpUCTaITU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEMI0BOro OagaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenune npu moHWKEHHOM JaBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus M IJIaBJICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii oxcnepumenm, i1abopamopmsie padomul

HN3mepeHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DiiekTpoaAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 371€KTPUYECKUIN 3apsil.
Onektpuueckoe 1mosne. Hanpsok€HHOCTh  3nekTpuyeckoro  mons.  [IpuHnun



CYIIEPHO3UIMU DIIEKTPUYECKUX ITOJIEeH. JIMHUKM HANpPsKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun  snekrpocratnueckoro  mnoia.  llotenmuman.  PasHocThb
MOTEHIUAN0B. [IpOBOAHUKM © JAUANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. D1IeKTpOEMKOCTh MIIIOCKOr0 KOHIEHCATOpA.
DHEpPrus 3apssKeHHOT0 KOHAEHCATopa.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTHUYECKas 3al[uTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKkTpocTaThuyeckas 3aluTa.

JIMPNEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOUaaH
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHIeHCcaTopa.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtii 21exkmpuueckuii mok. Toku 6 paznuunsix cpedax

DNEKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHHUS DJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna Toka. IlocTossHHBIN TOK.

Hanpsixxenne. 3akon Oma i1 yyacTka Ienu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y AEJIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, TapaJIEIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOJHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma AJist MOJTHOM (3aMKHYTOM ) 3JIeKTpruiecKoi 1enu. KopoTkoe 3aMbIKaHHe.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHT TOK B  pacTBOpax MW  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS JUCCOLMALNS. DIIEKTPOJIU3.



DJIEeKTpUUYECKUi TOK B ra3zax. CamMOCTOSITENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [nazma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMerp,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmelniaHHOe coeIMHEHUE MTPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpoABMXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONTPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTb BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3ydeHne cMEIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHJIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmronenue snextponusa.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Ki1acce OCYIIECTBISIETCS C
Y4ETOM COJZIEPKATEIbHBIX MEXKIPEIMETHBIX CBS3€l C KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peuieHUE CHUCTEMbl ypaBHEHWI, JHHEHHas QyHKIuS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: Mmexanndeckoe NBIKCHHE B KUBOUM mpupoje, nuddysus, ocmoc,
TEMJI000MEH YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEayu, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEJ, XKUIKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOKCTBA METAJUIOB, JJIEKTPOJUTHYECKAs JUCCOLMALNSA,
rajabBaHUKA.

l'eoepacghus: BTaxXHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HMCHOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYrue), JIBUraTeb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBOM XOJOJMIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoAeHCTBHME  MOCTOSIHHBIX ~ MAarHMUTOB.
MarautHoe mone. Bexktop MarHuTHOM MHAYKUMH. [IpuHOMO Cyneprno3unuu
MAarHUTHBIX MOJIeH. JIMHMM MarHuTHOM WHAYKIMU. KapThHa JTWHWUNA MarHUTHOW
WUHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe T1I0JI€ TNPOBOAHUKA C TOKOM. KapTuHa JMHUN WHIYKUWA
MAarHuTHOTO TOJIsl IJIMHHOTO MPSIMOrO IMPOBOJAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT OpcTtena. BzaumoaenictBue mpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna Jlopenuia, €€ MOJlyJib U HampaBiieHUE. [[BrkeHUe 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHre BIIEKTPOMAarHUTHOW WHAYKOWMHW. [IOTOK BeKkTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABIKYIIAsA CWIa HWHIAYKIHH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. ODJIEKTPOABMKYIIAsS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NuaykTuBHOCTh.  SIBIEHHME CaMOMHAYKUMUHU. OJEKTPOABUXKYINAS  CUJa
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTb 3JIEKTPOABIKYIIEN CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxcnepumenm, nabopamoprwvie pabomol

N3ydeHrie MarHUTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIWH.

Pa3nen 5. KoseGanus u BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle Koae0anus

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
"apmonnyeckue konebanus. [lepuon, wacrora, amrummtyaa u (aza koneOaHUIA.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUHA MasTHUK. Y PAaBHEHHE TapMOHHYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJeOaTeNIbHOM KOHTYpe. AHAJOTHUS MEXIy MEXaHUYECKUMH U
AIEKTPOMAarHuTHeIMA KonieOanusimu. @opmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsAX. BrIHY)IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JEUCTBYIOLEE 3HAYEHHE CHIIBI TOKa U
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AICKTPHUUESCKOU
SHEPIruM. DKOJOTHUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUHU B ITIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TNPAKTHYECKOEC NPUMEHEHUE: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue napamMerpoB KoJjieOaTeNbHOW CHUCTEMBbI (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronux KoiaeoaHu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocienoBaTEIbHOM COEIWHEHUU PE3UCTOpPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpONepeaayu.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

HccnenoBanue 3aBUCUMOCTH MepUOAa MajblX KOJIeOaHWM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre TmepeMEHHOr0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmpOMAaZHUNHbBLE B0IHbL

MexaHudeckue BOJHBI, ycloBusi pacnpocTtpanenus. Ilepuona. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W MPOOOJIbHBIE BOJIHBI
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS M3JIyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTpomaruutHoil BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpeJoMIIeHUE, ToJspu3anus, Judpakuus,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpMeHEHHE 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauOCBS3U U TeNeBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MMPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHKA B TEXHUKE W MEIULUHE, panap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTPaHEHUE TOMEPEYHBIX U IPOAOIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenne natepdepeHimm u Audpakiinu MEXaHMIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NMoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHopoaHou cpene. JIyd cera. ToueyHbId UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKA3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yrona MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. CnoxxHbIi cocTaB 6enoro ceeta. Lger.

CobOuparome W pacceuBarolmme JHH3bl. ToHkas JuH3a. @DOKycHOe
paccTosiHUEe W ONTHUYECKas cuja TOHKOM nuH3bL. [locTpoeHue wuzoOpaxkeHuid B
coOMparIMX U pacceuBaronux JruH3ax. DopMyna TOHKOW JWH3BL. Y BEIMYCHUE,
JaBAEMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONTHKH.

BonnoBass ontuka. Wutepdepenuust cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HWHTEP(EPECHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuumoHHas peméTka. YcjaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHENHOE pPacHpOCTPaHEHUE, OTPAKEHUE U MPEIOMIICHHE CBETA.
OnTuveckre npuoOopHI.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpOCKoIa, TeJIeCKOona.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue criekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yeHue criekTpa ¢ MOMOIIBIO TU(PPAKITUOHHON PETIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomuol



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paK€HUM B TMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cHIeIMATBLHOM TEOPUHM OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJjaccuyeckor  mexaHuku.  [loctynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTh MOAYJISA CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi U UMITYJIbC PEISITUBUCTCKON YACTHULIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUILBI. 9Hepr1/151
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmoBol onMuUKU
®ortonsl. ®opmyna [lnanka cBsi3u sHeprun (HOTOHA C €r0 YaCTOTOM. DHEprus
¥ UMIyJIbC (HOTOHA.
OTtkpeiTue u uccienaopanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpapHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue ycTpoiicTBa W MPAKTHUYECKOE TMPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Ceeroauon.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acTHIL.
[Inanetapnas mogmenp aroma. lloctymatel bopa. M3nyuenume u mornomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bomusl ne bpoitis. KopnyckynspHo-BOITHOBOM
TyaJli3M.

CnoHTaHHOE Y BBIHYXJCHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue NIMHBI BOJIHBI J1a3epa.

HaGmronenue nTMHENYaThIX CIEKTPOB U3ITYYEHHUS.

Jlazep.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CpoiicTBa anbda-, OeTa-, raMMma-U3Iy4CHHS.
BnusitHue panioakTHBHOCTH Ha KMBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHAa W HeiTpoHa. HykionHas mMopens snpa IeilizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacman. DNEKTPOHHBIM HW MO3UTPOHHBIM Oeta-pacmaa. [amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Maccol siapa.

SnepHble peakuuu. Jlenenue u cuHTE3 A€P.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUIbI. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3aUMOACHCTBUS. ENMHCTBO u3nuecKoil KapTUHBI MUpA.

TexHuueckne yCTpOilCTBAa M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Buinibcona, snepHbIi peakTop, aToMHas 6omoa.

Ilemoncmpayuu

CU€TUnK MOHU3UPYIOIIUX YaCTHUL.

Vuenuueckuii osxcnepumenm, 1abopamopmsie pabomaol

HccnenoBanne TpekoB 4acTull (10 TOTOBBIM (GoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMHH U ACTPOPUZMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nmHoro Heba. Co3Be3nusi, spKUe 3BE3/bI, IUIAHETHI, MX BUIAUMOE
JIBIDKCHHE.

ConHeuHas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTounuk sHepruum ConHIla U 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpaMma «CHEKTpaJIbHBIM KJIACC —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHHe



3B€31. COBpEMEHHBIE MPEACTABICHUSI O MPOUCXOKACHUU U dBomonuu ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sAApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa00ma. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa. PeukroBoe usiydeHue.

Macmtabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vyenuueckue nabarooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPUIOXKEHUH I ONpe/ieNieHus MOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B reneckon JIynsl, maner, Maeynoro [lyru.

Oo6o0maromuee NoBTOPEHNE

Poner ¢usuku u acTpoHOMHUHM B OIKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOUN cepax NesaTeNbHOCTH YelI0BeKa, pOJib U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MHPA, POJjb PU3HNUYECKON TEOpUHU
B (GOpMHUpPOBAHWUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBIISIETCS C
y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMAaTUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C H3yYEHWEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (pU3MYecKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelleHUE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMM HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DSJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOJ00MS TpPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAUIMYECKOM PEIIETKH, CIEKTPaJIbHbIN
aHaJu3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocua: JHWHUM DJIEKTpONEpPEAad, TEHEPATOpP IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, MHAYKLUMOHHAA II€Yb, pajap, PaguoONpPUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHAsI Oarapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YpPOBHE CpEAHEr0 OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUSI yueOHOro npeaMera «Du3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaromMXCS PYyKOBOJCTBOBATHLCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTUBHBIX BHYTPEHHUX  YOCXKIACHUH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIleCTBa, PaCHIMPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATCILHOCTH B MPOIECCE pealu3alii OCHOBHBIX HaIpaBICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAXKAAHCKON MO3UITUN 00YUaIOIIEeTrocs Kak akKkTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYETIOBEUECKUX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHUE B3aUMOJIEUCTBOBATH C COLMATIbHBIMUA HHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM J1€ATEIIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCITIMTAHMS:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN rpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATHh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHUCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMYMBOTO OYyIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pas3InyHbIM cepaM MNpOPECCHOHATBHON AESITENIbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPILIATh OCO3ZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTU
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IKOJIOrH4eCKOr0 BOCIIMTAHMS

c(OpMHUPOBAHHOCTh JKOJOTMYECKOW KYJIBTYpbl, OCO3HAHHUE TJI00ATBLHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUU B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OMbITa JEATEIbHOCTH HKOJOIMUYECKONM HampaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

IMo3HaBaTe/IbHbIE YHUBEPCATbHbIE YUeOHbIE TeiCTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEIGHO  (DOpPMYJTUPOBaTH M aKTyaJIM3WPOBATh  MPoOJIEeMy,
paccMmaTrpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TSI JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH HX
JTOCTIKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTM M TMPOTHBOPEYHS B  paccMaTpUBaEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YIETOM aHAIM3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JACSATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITEIBHOCTH;
KOOPAMHUPOBATH W  BBHIMONHATH pabOTy B YCIOBUAX  PEATHHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN )XKU3HEHHBIX MPOOIIEM.
Bba3oBble ucciienoBarebcKue aeiCTBUS:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEHICHHS 3a1ad (U3MUECKOTO COJEp)KaHus, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJIAMU JEATEIBHOCTH II0 TOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTalui, MPeoO0pa3oBaHUI0 W TPHUMEHEHHI0O B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3a/Jadyll B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS MO0 (U3HKE B TPAKTUYECKYIO O0OJIACTh
KHU3HENIEATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OpPUrHHAIbHBIE TOIXO0/Ibl U PELICHMS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLNE aIbTEPHATUBHBIC PELICHUSI.

Pab6ora ¢ undopmanmeii:

BJIJIETh HABBIKAMM MOJyYEHUS MHPOpMAIUKU (PU3UUECKOTO COAEPKAaHUS M3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIH;

UCMOJb30BaTh  CPEICTBA  HMHMOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
31a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX M  3THUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHhl (PU3MUYECKOTO COACpPKAHUS B pa3iMYHbIX (dopMaTax ¢
yu€TOM Ha3zHa4eHUsS MHPOPMAIUH U LIETICBON ayJUTOPHH, BBIOUPAs ONTUMAIbHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe YUeOHbIE 1eliCTBHSA:
OCYIIECTBIISITH OOIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(JIMKTHBIX CUTyallMii W  CcMsrdath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYLIECTBA KOMAHIHOW U WHIWBUIAYAIbHON
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATHh  L[EJIM  COBMECTHOW  JNEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA 10 €€ IOCTMIKEHUIO: COCTABJIATH IUIAH JEHUCTBHM,
pacnpenensiTh poyiid € Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIAThb pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAaJa MU KaXKAOINO y4YaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKThbI, OLICHUMBATh HJIEU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbLHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSATEIIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JIaCTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yYETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTh 3a peLIeHHUE;

OIICHUBAThH TPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
($u3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOUNOHAJIbHbIN HHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABaTEIbHOW  pedieKCMW KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHM;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IS OLICHKH CUTYyalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPU aHAIU3€ pe3yIbTaToOB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHUMAasl CBOM HEJOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TpH aHajIu3e pPe3yJbTaToB
TESATSIIHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.

B mporecce nocTHKEHUS JIMYHOCTHBIX PE3YJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUs Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS OMOIMOHAIILHBIH WUHTEIIIEKT, TIPEIIOTaratoInui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIFOYAIOIIETO CITIOCOOHOCTh MTOHMUMATh CBOE AMOITMOHAIILHOEC
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHMS, BKJIIOUYAIONIET0 CAMOKOHTPOJIb, YMCHHE TNPUHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPU OCYIIECTBICHUU OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIONIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPHUMEpPAX pOJb U MecTO (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOM KApPTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEePIMaJbHasl CHCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHWUKH, MOJIEKYJSIPHO-KMHETHUYECKOW T€OPUU CTPOCHMS BEIIECTBA U



AJEKTPOJUHAMUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXKHOCTH, HHEPIUS,
B3auMojielicTBUe Tel, Auddy3usi, OPOYHOBCKOE JBHKEHHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKEHUH ), TETNIOBOE
paBHOBECHE, HMCHApPEHUE, KOHJCHCAlUs, IUIABJICHUE, KPUCTAJUIM3alus, KUIIECHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a MPU €ro HArPEBAHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKIY MapaMeTpamMy COCTOSIHHS Ta3a B  H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBIXKCHUE, UCTONB3Yys (U3UYECKHE BEIUYWHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHME, Macca Teja, CHIIa,
UMITYJIC Tejla, KUHETUYECKAsh SHEPrusi, MOTCHIMaJbHAasl dHEPTUsi, MEXaHUYecKas
paboTa, MexXaHWYeCKas MOINHOCTh, NpPU OMHCAaHWU TMPABWIBHO TPAKTOBATH
(bU3UYECKU CMBICI HCMOJB3yEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMU;

ONUCHIBATh H3YUYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUJIOBBIE SIBJICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYMHBI: JaBJICHUWE Tas3a, TeMmIepaTrypa, CpeIHss
KMHETUYECKasi SPHEPTUSl XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEIHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENsl; TMPU OMHCAHHUH
NPaBWIBHO TPAKTOBaTh (U3MUECKHM CMBICT HCHOJIB3YEMbIX BEIWYHH, HX
000O3HAaYeHUsI W €JAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUYECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHe BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
ANEKTPUYECKOE MOJI€, HAMPSKEHHOCTD MOJIsSI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
IpU OINWCAaHWMU TPABWIBHO TPaKTOBAaTh (PU3WYECKUNM CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIBI; yKa3biBaTb (DOPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCIONB3Yys (pu3nyeckue
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMupHOro tiarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPNO3ULIUN CHJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHUYECKOM SHEPTUM TEIUIOBOTO ABHKEHHS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, MEePBbIil 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pasnnyarh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaKEHUE U YCIOBUS (IpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO MCIOJIb30BAaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTBHI 10 MCCIEAOBAHUIO (U3UYECKUX SIBICHUN WU
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady U THUMNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEIIMYWH, TIPH
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIE
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXAy  (U3UMYECKUMH  BEJIUUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
(dbuKCUpoBaTh PE3yJbTATHl TMOJTYYEHHOW 3aBHCUMOCTH (PU3MYECKHUX BEJIMYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU NMPOBEACHUU HCCIICAOBAaHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U TMPOEKTHOM
JEATeIbHOCTH C HWCIIOJIb30BAHHEM HM3MEPUTEIBHBIX YCTPOUCTB U JIaOOPaTOPHOTO
o0opyI0BaHuS;

pemiath pacy€THbIe 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIKM3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYI0 MOJIEeNb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (HOPMYIIBI,
HEOOXOMMBIE ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATH PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATH JIOTHYECKU HEIIPOTHBOPEUUBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uvecKue sIBJICHUS,

UCIIONE30BATh npd  pemieHud  y4eOHBIX ~ 3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU
Y TIPEJICTABICHUS Y4eOHON M HAYIHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKW U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
7Tt o0ecredeHus: 0€30MacCHOCTH TP OOPAIEHNH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTaTh B Tpynme C BBHINOJHEHHEM pa3jHYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TpPYNNbl, pPAalMOHAIBHO pPACIPEAETATh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJleKBaTHO OLICHHWBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXaTh CHOPMHUPOBAHHOCT y OOYUAIOIINXCSI YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHBI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeNOCTHOCTh W E€IMHCTBO
¢u3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPHUMCHCHHS M3YyYCHHBIX (U3MYECKUX MOJICIICH:
TOYCYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOUCYHBII UCTOUYHUK CBETA, S/ICpPHAS
MOJIelb aTOMa, HYKJIOHHAs MOJIelb aTOMHOTO siipa MPH PEIIeHUH (PU3UIECKIX
3ajad4;

pacmo3HaBath (pu3nUeckue sBICHUS (TPOIECCHI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsl MPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAs WHAYKIMS, JACWCTBUE MArHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JIBIDKYIIMMCS 3apsll, dJIEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSAMOJUHEHHOE PpaCIpPOCTPAHEHUE CBETa, OTPaKEHUE, MPETOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJApU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaMOaKTUBHOCTD;

OMKCHIBATh W3YYCHHBIE CBOMCTBAa BEIIECTBA (DICKTPUUYECKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TPOBOAUMOCTb  PAa3IUYHBIX  Cpela) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), UCHONB3Yyd (U3UYECKUE BEITUYMHBI:
ANEKTPUUECKHUM 3apsll, CHJIa TOKa, AJIEKTPUUYECKOE HAIMPSIKEHUE, DIEKTPUYECKOEe
COIPOTUBJICHUE, Pa3HOCTh MOTEHLHUAIOB, AJIEKTPOJBIKYIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJs, cuia Awmmepa, cuia JlopeHiia, WHIYKTUBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUYECKOr0 M MAarHUTHOTO IOJIeH, MEpPHOoJ MU YacToTa
KonebaHuil B KojebaTeIbHOM KOHTYpe, 3apsd]l M cuja ToKa B Ipolecce
TapMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHul, (OKYyCHOE pacCTOSHHE U
ONTHUYECKAs] CWUJIa JIMH3bI, TPU ONHCAHWHA MPABUIBLHO TPAKTOBATH (PU3MUECKHI
CMBICIT HCIIONB3YEMBIX BEIWYWH, WX OOO3HAYCHUS W EIWHUIIBI, YKa3bIBaTh
(GopMymbl, CBSI3BIBAIOUIME JaHHYIO (U3MUECKYIO BEIMYMHY C JIPYTUMH
BEITUYMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W MPOIECCHI, HCIONb3YS
¢us3nueckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI WU



4acToTa CBETa, YHEPTUsl U UMITYJIbC (DOTOHA, EPUOJ MOTypacnaga, SJHEPTUs CBA3U
aATOMHBIX SIIEp, TpPU OMUCAHUM TPABUIBHO TPAKTOBaTh (PUBHMYECKUM CMBICI
UCIIOIb3YEMbIX BEIUYUH, UX OOO3HAYEHUS U E€IUHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JAPYTMMH BEJIMYUHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOIIECCHl U SIBJIEHUS, UCHONB3Yys (pusmueckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATENBHOTO U MAPAIIIETBHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOoH Jlxoynsa—JleHma, 3aKOH BJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pACIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeHHa s doTodrddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHUs MacCOBOTO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUS (TpaHHIlbl, 00JacTH)
PUMEHUMOCTH;

ONpeAesiTh HAMPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsi TPOBOJHUKA
C TOKOM, cujIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBaEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCIENOBAaHUIO (U3MYECKUX SIBICHUUA W
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX M KOCBEHHBIX HU3MEPEHUM: NPU 3TOM
dopmynupoBaTh mpoOieMy/3aayy M TUIOTE3y Yy4eOHOro HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMpPEIIOKEHHOr0 O0OpYyIOBaHUS, MPOBOIUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M1 KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYWH, TPU
ATOM BBIOMPATH ONTUMAJBHBIN CIOCOO M3MEPEHUS U MCIOJIb30BaTh HU3BECTHBIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYMH C HCIOJIb30BAHUEM
NPSAMBIX HM3MEPEHHI: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
PE3yNbTATHl MOTYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEIMYHMH B BHJE TAOIUI U
rpaduKoB, 1eIaTh BEIBOABI MO pe3yIbTaTaM UCCIIeT0BAHNUS,

coOmroaTh mpaBuiia 0€30MacHOTO Tpyda MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEICKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1aDOPaTOPHOTO
000opyI0BaHNS;

pemarth pacy€THBIC 3aJa4d C SIBHO 3aJaHHOW (PU3MUECKOW MOJIEINbIO,
UCIIONIb3YS (PM3UYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHAIM3a YCIOBUS 3aa4H
BBIOMpaTh QU3UYECKYIO MOJIEIb, BBIACIATh (PU3HMUECKUE BEIUYUHBI U (POPMYIIBL,



HeoOXonuMble NIl €€ pelleHUs, TPOBOAUTh Pacdy€Thl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pellaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPauBaTh JIOTUUYECKHA HEIPOTUBOPEYUBYIO
LIETNIOYKY PACCYKICHUU C OIOPOM HAa HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh pu pemieHUd  y4eOHbIX  3ajad COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIL[UN
U TIPEJICTAaBIEHUS YUeOHON 1 HAYYHO-TIONYJISIPHON MH(OPMAIIUH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJydaeMyto HHPOpMaLHIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUYECKHX

YCTPOMCTB, pa3inyaTh YCJIOBHS UX O€30MaCHOT0 MCMOJIb30BaHUS B TTOBCEIHEBHON

KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecrieyeHus: 0e30MacHOCTH MpU o0palieHuu ¢ TprudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMU, JJIsl COXPAHEHUS 3/10POBBSl U COOIIOACHHUS HOPM 3KOJIOTMYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaThb B TIpyHIe C BBINOJIHEHUEM pa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJleKBAaTHO OLICHUBATH
BKJIa/l K&KJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE paccCMaTpUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumenoBanue Pa3aejioB U TEM IIPOrpaMMbl

KoaunuecTBo 4acoB

JuekTpoHHbIe (MU pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

Ne K I
o Beero OHTPO pakTH4
JIbHbIE €CKH e
padorbl | padoThI
Pa3zgen 1. PUBUKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [IOK
11 ) 2
M3HIA M METOJRT HAyHTHOTO MOSHAHHA https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinewariia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlumamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPAHECHHS B MEXaHUKE 6 1 1 httos://m.eds0o.ru/7FALbF72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJICKYJISIPHO-KHHETHYECKON TEOPHH 9 1 bubnuroreka [IOK
' https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBbI TEPMOAMHAMIKH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSA BeriecTBa. Da3oBbie 5 bubnmroreka [IOK

MepPeXOo/Ibl

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




Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 6) 10
fieKTpoctatiia https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKH B pa3IM4HBIX 12 bubnuotexa [JOK
' cpenax https://m.eds00.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




11 KJIACC

KosmyecTBo 4acoB JuekTpoHHbIe (MU pPOBHIE)
HaumeHoBaHue pa3/ie/ioB M TeM o0pa3oBaTe/ibHbIE Pecypchl
Ne n/m P Konrpoa | IIpakrnue P peeyp
NPOrpamMMbl Bcero
bHbIE cKHe
padoThI padoThI
Paznea 1. 9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
MarunuTHoOE€ 110J1€. DIEKTPOMAarHUTHAS
11 11 1 3 https://m.edso0.ru/7f41c97 ¢
WHTYKITAS
Hroro no pazaeny 11
Pazgen 2. KOJIEBAHUS U BOJIHbBI
M bu6mmoreka [IOK
€XaHUYECKHUE U DJIEKTPOMArHUTHBIC
2.1 9 1 https://m.edso0.ru/7f41c97 c
KoJIeOaHus
M bu6mmoreka [IOK
€XaHUYECKHUE U DJIEKTPOMArHUTHBIC
2.2 5 1 https://m.edso0.ru/7f41c97 ¢
BOJIHBI
bubnuoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97 ¢
Uroro mo pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OcHOBEI CIeHaIbHOM TCOpHUU
OTHOCHUTCJIBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97 c




Hroro o pazaeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
bu6mmoreka [IOK
41 DJIeMEHTHI KBAHTOBOM OIITUKHA 6 https://m.edsoo.ru/7f41c97 c
bu6mmoreka [IOK
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/7f41c97 c
bu6mmoreka [IOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97 ¢
Hroro mo pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU

bu6mmoreka [JOK
51 DNIeMEHTHI aCTPOHOMUH U 7 https://m.edsoo.ru/7f41c97 c
acTpo(U3UKI
Hroro mo pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnuoreka [JOK
6.1 O6o0matomiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97 c
Wroro no pazneny 4
HasBanue Moay.is
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68




YYEBHO-METOANYECKOE OBECITIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA u yuyuresns

» ®usuka 10 knacc / I'.S1. Msxwies. b.b.byxosues, H.H. Cotckuii.

* YyeOHuk 1151 00111e00pazoBaTeNbHbIX Opranu3atuii. bazoBblil 1 yriryOaeHHbIN YPOBHHU.
Mockaa «IIpocsemenue» 2020
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