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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHMTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (DU3HUKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (pM3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e coiepkanue yueoHoro npeamera «dusnka» mo rogaM oOydeHHUs.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuajl U3 BCEX pa3lesnoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH TTPOOJIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3Mdeckue Teopuu (popMHUpOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIlECCa HCXONd U3 OCOOCHHOCTEW IIJTAaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
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3aJJaHHON (PU3NUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yUYEHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. (s KauyecTBEHHBIX 3a/a4 NPUOPUTETOM SIBIISIIOTCA 3aJaHUs Ha
OOBsSICHEHHE TPOTEKaHUsI (PU3MUECKUX SIBICHUNW M TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECedYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKU WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKIa. B kaOuHere (U3UKU JOJDKHO OBITh
HeoOXouMoe J1abopaTopHoe O00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OO0ECHeurBaeT IMOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOIIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlaGopatopHoe o0O0OpyIOBaHHE [Jii YUYCHUYECKHX TMPAKTUYECKUX pabdboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OeCIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUI.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e popMUpOBaHUE HWHTEpPECa W CTPEMJICHHUS OOYYaAIOIIMXCA K HAYYHOMY
W3YYCHUIO TPHUPOJIbI, Pa3BUTHE WX HHTEJUICKTYyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEJCTABICHUNA O HAyYHOM METOJE MO3HAHUS U (OpMUpOBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

« popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YCHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMupoBaHuE yMEHHH OOBACHATH SABIEHUS C  HCIIOJB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TIPEACTABICHUA O pOJM (PUUKU JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.



JlocTimkeHne dTUX Telield 00ecTieunBaeTCsl PelIeHUeM CIEAYIOMNUX 3a1ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

o MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00NMX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPODU3UKH;

e popMHUpOBAaHWE YMEHHUNW TPUMEHAThH TEOPETHUYCCKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB peHIeHUs pPa3ju4HbIX 3aJad C SBHO 3aJlaHHOMN
dbu3znueckol MoOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e IOHUMaHWE (PU3MUECKHX OCHOB W TPHUHITUIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

¢ OBJIAJICHUE METOJaMH CaMOCTOSITEIIPHOTO ITUTAHWUPOBAHUS M TPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3/IaHUE YCJIOBHM JJIsl Pa3BUTUS YMEHUH MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEAHEro OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
NpoOBeNCHMUsI JTa0OPaTOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 53KcepuMeHTa W TEOPUM B TMPOIECCE TMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto duzuku B GOpMUPOBAHWK COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEWHOe aBwkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0BAasi CKOPOCTbh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIMS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.
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HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE M BpamaTeabHOE IBIKEHHE a0COTIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MACC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUS TBEPAOTO Te1a. BUibl paBHOBECHSL.
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Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3yuyenue nBuKeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3nHOBOM 00paslLie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM pPAaBHOBECHS TBEPAOrO Tela, HUMEIOIIEro0 OCh
BpAILCHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynec MarepuallbHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

PaGora cuibl. MOIHOCTB CHJIBL.

Kunernueckass 3Hepruss MarepuaibHOW TOYkM. Teopema 00 H3MEHEHUH
KMHETHUYECKOW SHEPTHH.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas SHEPrUs yYIpyro
neopMupoBaHHOM — mpyxkuHbl.  [loTeHuManpHass SHepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  Cuibl.  CBA3b  pabOTHI
HEIMOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM SHEPIMM CHCTEMBI TElL
3aKOH COXPaHEHUS] MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIUAILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBIWKEHUS U
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H



TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ nsMmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJCaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEeHEd KHWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS dvacTul raza. l[llkama
temriepatyp KenbBuHna. ['a3oBbie 3akoHBI. YpaBHeHue MeHneneeBa—Kianelipona.
3akoH [lansToHa. M30mponeccsl B UACANBHOM Ta3e ¢ INOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe NpencTaBI€HHE H30IPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onsita llTepHa.

OneITHI, JOKa3bIBAIOIINE CYILLECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Monens, nuTroCTpUpyoIIas IpUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmbvie pabomul

Omnpenenenue Macchl BO3Ayxa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3lyXa B HEHl.

HccnenoBanre 3aBUCUMOCTH MEXKly TapaMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U criocoObl € n3meHeHust. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3za.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[Tonsitue 006 ammabatHOM Tiporiecce. I[lepBhii 3aKOH TEPMOJIWHAMUKH.
[IpumeHeHre TepBOro 3akOHa TEPMOJIMHAMUKU K Hu3omporeccam. ['padpuyeckas
UHTEpIpeTanus paboThl rasa.



Bropoii 3akoH TepMoauHamMuku. HeoOpaTuMocTh MPoIieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEPrHWM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duiMeHT MOJIe3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOrO0 BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEN SHEPIUM (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnelT Mo aauabaTHOMY paCIIUPEHHIO0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecammusvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u kKoHJeHcarus. Mcrnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUcCTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHUE TEMI0BOTO OaiaHca.

TexHuyeckrue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
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Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuxa

OnexTpuzaums Tel. OJEKTpUYECKUil 3apsan. JlBa BHIa 3IEKTPUUYECKUX
3apsnoB. [IpOBOMHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsia.

B3zaumopeiictBue 3apan0B. 3akoH Kyiona. ToueuHbli 3IEKTPUUECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [lpuHuun
CYNEPHO3ULHUN ANEKTPUUECKUX MOJeH. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JvanexkTprdyeckast MpOHULIAEMOCTb.

OnexktpoémMkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII IEUCTBUS SJIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUASI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 3meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toxu ¢ paznuunwix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpspxkenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.
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DNEeKTpOABMXKYLIasl Cujia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

OneKkTpoHHass  OPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
COIPOTHUBJIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKHd TOK B  PAcTBOpax M  paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuyecknid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHre cuibl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CmMemaHHoe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

OHOCTOPOHHSISI TPOBOIUMOCTB AHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEemaHHOIo COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILIEH CHUIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextposusa.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIeCTBISETCS ¢
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.
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Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHeWHass QyHKIus,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe ABMXKEHUE B KUBOW mpupojae, quddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJSIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, XKUAKOCTEH U
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTUYECKAs UCCOLMALNA,
rajbBaHUKA.

l'eocpaghus: BNaXXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: nMpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIIMIIHUKYA, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIY4YEHUS] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEbHbIC npudoOpBHL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAs UHOYKUUSA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUN MarHUTHON
MHIYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOE T1I0JI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIUH
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanmoaelicTBre mpoOBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOlyJib U HarpaBlieHUE. JIBUKEHHE 3apSyKEHHOM YaCTUIIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.
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SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJIEKTPOABIDKYLIAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHayKuuu Papanest.

BuxpeBoe anekTpuueckoe Mmoje. OJEKTPOABWXKYIIAs CHJIA HHIAYKLIWANA B
IIPOBOJIHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHME CAMOMHIYKUWHU. OJIEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOTO TTOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE I10JIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIIMYA MarHATHOTO MOJIA.

B3anmonenicTBue AByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHOM UHAYKIIHAH.

[IpaBuo Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO IOTOKA.

SIBreHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3znea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMacHUmMHble KOAeOAHUA

KonebarenrHast  cucrtema. CBoOOgHBIE  MEXaHMYECKHE  KOJIeOaHUA.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrummtyaa u (aza KojaeOaHUM.
[IpykVHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
kosebanwmii. [IpeBparenne sHeprUM NPy TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCAIbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
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AIIEKTpOMAarHUTHbIMU Konebanusimu. Dopmyna Tomcona. 3akoH coOXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHusAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKUE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJI€OATENbHOM cHUCTEMbl (IIPYXUHHBIA WIH
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHnve MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHunHble 60JIHbL

Mexanudeckue BOJIHBI, yciioBUd pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE  BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3NYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIIOMIICHUE, MoNgpu3anus, Tudpaxkius,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.
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[[Ikana 31eKTpOMarHUTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPAa3ByKOBas IJUAarHOCTUKA B TEXHUKE M MEAMIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJEOaHUIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3auus, qudpakuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpesIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAKECHHS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
pacCTOSsIHME W ONTHYECKas Cuia TOHKOW JuH3BI. [locTpoeHue wn3o0pakeHHil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[lonspuzanus ceera.
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TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Monenu MUKpOCKOIIa, TeJIeCcKoa.

HaGmronenue natepdepeHinm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIHAILHOM TEOPHH OTHOCUTEIBHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCUYECKOW  MexaHukd.  [loctymnartsl
CIICUATLHOW TEOPUHU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHNE BPEMEHU M COKpPAICHUE
JUTAHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJICOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
TTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPrust
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiay
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.
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XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTODIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydenue u mormomnieHue
(OTOHOB MpU MEpPEexXo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aToOMa BOAOPO/IA.

BousiHoBBIE cBOMCcTBa yacTull. Bosnbl e bpoitnsa. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnrogenue TMHEHYaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoaktuBHocTd.  OmbiTel  Pesepdopma mo  ompeneneHuto  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BnusiHre painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sajapa. M30Torsbl.

Anbsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepuble peakunu. Jlenenue u CUHTES sIEp.

Anepueiii peaktop. TepmosmepHsiii cuHTe3. [IpoOiemMbl M MEPCHIEKTUBHI
AJIEPHOM SHEPTETUKU. JKOJOTNYECKHUE aCIIEKThI AIE€PHON SHEPTETHUKHU.
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OnemeHTapHbIe YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTobl HAOJIIOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
BunscoHa, siaepHsblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DieMeHTBI aCTPOHOMUM U ACTPOPUIUKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUKEHHE.

CostHeyHast cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum CoiHIIa W 3BE3L.
3BE3/1bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KilacC —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCJEIOBATEILHOCTH. 3aBUCUMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE371. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUM U 3BOJOIMU COJIHIIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunsiii I[lyts — nama T'amaktuka. Ilonmoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
rajaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PenkToBOE U3ITyYEHHE.

Macirabnast ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs MOJ0XKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311si CEeBEPHOIro MOTYIIAPHS U IPKUE 3BE3BI.

Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHHUE

Ponp ¢u3ukm uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOM c(hepax MesaTenTbHOCTH YeI0BEKa, POJIb U MECTO (PUBUKHU
U aCTPOHOMHUHM B COBPEMEHHON HayYHON KapTHUHE MHPA, POJb PU3NUECKON TeOpUHn

19



B (OpPMHUPOBAHUM TPEACTABICHUNA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3NYeCcKO KapTHUHBI MHpPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
Ounonoruu, XUMHH, reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBS3aHHBIC C M3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SBJICHWE, HAay4HbIM (DaKT, rurore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIMPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPIAMHAT, CIOKEHHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKK IOJ00MS TPEYTrOJbHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocus: »nexTpuyeckue SBICHUS B KUBOW MPHUPOJE, KOJIeOATECIbHBIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOM MPUPOAE, NCUCTBUEC
paaunaiyy Ha >KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpA30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHaJIu3.

l'eoepaghusi:  MarHuTHBIC TIOMIOCA 3€MJIM, 3aJICKU  MATHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIIEpeaay, TIEHEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJiHeYHas barapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECICUHTh JOCTIKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PeajJr3allui OCHOBHBIX HaIlPaBJIICHUN
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

MHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHATBLHOU NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSKEHUU BCEH KU3HH,

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJOTHUYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA,;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
u3ydeHus: (QU3MKA ~ OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
CaMOCTOSITETbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPHUU HX
JIOCTHKECHHUS
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAECMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEeMbl C Y4ETOM aHalv3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
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pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOJaMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN IESITEIIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpEeTalui, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMYHBIX Yy4eOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpPOBATh 3a/auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEP:KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NeSITEIbBHOCTH, B TOM YUCJIE TIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MpeUIaraTh OPUTHHAIbHbIE MOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBJIATH MOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (popm
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEUICHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad ¢ coOMoJieHrueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;
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CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAECpX aHUS B pas3IHuHbIX (opMaTax ¢
yu€TOM HazHadeHHs] HHPOPMAIIUHU U LIEJICBOW ayTUTOPUH, BEIOMPAsi ONTUMAIbHYIO
dbopMy mpeAcTaBICHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
NeSITeTbHOCTH;

pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallUH M  CMAT4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH Ka)I0TO YieHa KOJUICKTUBA;

OPUHUMATh II€Td  COBMECTHOM  JEATEIbHOCTH, OPTraHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXKIOTO YYaCTHHKA KOMaHIbl B
oO1IMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE TPOEKThI, OLEHUBaTh HUAEH C MO3UIUH HOBU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IHMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBIISITh MMO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATENIbHO COCTABJISTh IJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;
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OLIEHUBATh PUOOPETEHHBIN OTIBIT;

c1oco0cTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO J3PYIUIMU B 00JIacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEpIIIAEMBIX JEHCTBHI M MBICIUTENBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBaHUI;

UCTIONIb30BaTh MPHUEMBI PeIIEKCHH ISl OLICHKH CHTYAIlMH, BHIOOpa BEPHOTO
peleHus;

YMETh OLIEHWBAaTh PHCKM U CBOEBPEMEHHO NPUHHMMATH PEIICHUS M0 HX
CHIKEHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAIW3e pPe3yIbTaToB
JIeSITEIbHOCTH;

NPUHUMATH ce0sI, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
NeSTEIIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce nocTKEHHS] JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe I YPOBHS CpEAHEro oOIero ooOpa3oBaHHs Yy OOydaroUIUXcCs
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH UHTEIUICKT, TIPEIOJIAr AFO I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAPaBICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHOU CheEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTb AaIalTUPOBAaThCA K
HYMOIIMOHAIBHBIM U3MEHEHHSIM U TTPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JTOCTIDKEHUIO e U
yCIIexXy, ONTUMHU3M, WHHIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIpYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.
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HPEAMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 kiacce mnpeameTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3UYECKUX MOJIEIeH:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIIeHUH (PU3NYECKUX 3a]1aY;

pacno3HaBath (GU3UYECKHUE SIBICHUS (MIPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJe€HUE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLHS,
B3auMoJielicTBUE Tel, Tuddy3us, OPOYHOBCKOE JBHKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArPEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHICHCALMS, IUIABJIEHUE, KPUCTAILIM3AalUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaX,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIDKECHUE, UCIIONB3YS (HU3MUYECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, IMEPEMELIEHHEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
VMMITYJIbC TE€JIa, KUHETUYECKasl dHEPrus, MOTCHIHAIbHAS JSHEPIUs, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPaKTOBATh
(U3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHMS] M EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIONb3ysl (PU3MYECKME BEJIMYMHBI: JaBJ€HUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrus XaOTUUYECKOTO JBIKEHUS MOJIEKYJ, CPEIHEKBaapaTUUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICHT HCMOJb3yeMbIX BEJIMYMH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(pU3HUECKYIO BEIMUUHY C APYTUMHU BEINUNHAM;

ONMCBHIBATH U3YYEHHBIE MIEKTPUYECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3MUYECKHE BETUYUHBI: ANEKTPUUECKUI 3apsi,
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AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIIMAN, PA3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWH TIPABWJIBHO TPAaKTOBAaTh (PU3WYECKUI CMBICT HCIOIh3YyEMBIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMY,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIUMI CYMEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpw »>TOM pasidyarh CJIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUM, MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIMpPOBaTH BHIBO/IBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTH PE3yIbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B
BUJIe TaOJUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1IAOOPATOPHOTO
000pyI0BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1auu
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (POPMYJIBI,
HEOOXoaMMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYETHl M OIICHUBATH PEaTbHOCTH
MIOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,
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pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOIyYaeMyI0 HH(OPMAILIUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ul o0ecrieyeHus: 0€30MacHOCTH NP OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacCHpeAesiATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHbIE pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (UBUYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPMBHKH: DJIEKTPUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIUICS 3apsiyi, dJICKTPOMArHUTHBIE KOJeOaHUS W
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETAa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHas
PaAOaKTUBHOCTD;

28



ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AIIGKTPOMArHUTHBIC SIBICHUA (MPOLIECCHI), MCMONb3ySd (U3NUYECKUE BEIMYUHBL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, 3HEPrUsl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, NepHoJ M 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M Ccujla TOKa B MpoIEecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBIC]I HCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS W E€OUHULBI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJINYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIB3Ys
(¢u3NYecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUs U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, TNPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAYEHUE (PU3NUECKON BEJIMYUHBI,

aHANIM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SIBJICHUS, UCIOJb3Yys (PU3HUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTIO U NapaJLIEIbHOTO
COCOVMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
VMHIYKIUH, 3aKOH NPSIMOJMHEWHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAaHEHUsI HMMIIYJIbCa, 3aKOH COXPAHECHHS
JIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAaHEHWs MAacCOBOIO YMCIIA, MOCTYyJaThl bopa,
3aKOH paJMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
NPUMEHUMOCTH;

ONpEENATh HANIPaBJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO IOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuisl JlopeHua;

CTPOUTh W OIKCHIBaTh H300paK€HUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPU 3TOM
dbopmynupoBaTh MpobOiieMy/3amadyy H TUIOTE3y Y4eOHOTO OKCIIEPUMEHTA,

29



coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyNOBaHUS, MPOBOJUTH OMBIT H
(GbOopMyIMPOBATh BHIBOIHI,

OCYILIECTBISATh MPSMbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEITHOCTENH U3MEPEHHI;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TMpPU OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (DUKCHpOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, JeyaTh BHIBOABI IO pe3yIbTaTaM UCCIIEAOBAHMUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U IPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJaud C $BHO 3aJaHHOW (PU3MUECKOH MOJEINbIo,
UCTIONB3YS (hH3HUecKre 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHUBATH PEATBHOCTH
MOJIy4YEHHOT0 3Ha4€HUs (PU3NUECKON BEITUYUHBL;

pelIaTh KaueCTBEHHBIE 33JaUl: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
IENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOTydaeMyto HH(POPMAIIUIO;

OOBSCHATh TIPUHIUIIBI JCHCTBUS MAaIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOr0 MCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HH,

IPUBOUTH PUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTath B TpyNIe C BBHIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PALMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
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IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHWBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbI B PEILIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.
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