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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno (¢u3uke 0a30BOrO YpPOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TIIOJOKEHUA M TpeOOBaHUM K pe3ylbTaTaM
OCBOEHHSI OCHOBHOUM 00pa3oBareibHOU mporpammsl, npeactaBieHnbix B ®I'OC COO, a
Takke ¢ yd€toMm denepanbHO pabodedt mporpaMMbl BOCIHUTAHHUS M KOHIEMIIUU
npenojaBanus ydeOHoro mnpeamera «®Dusuka» B 00pa30BaTENIbHBIX OpraHU3aLUsAX
Poccuiickoit denepanuu, pean3yomuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copeprxkanue nporpaMMsl 1o (pU3MKe HAMPABICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHuM uxX (pusuke Ha
0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESATENBHOCTHOrO mnojaxona. I[Iporpamma mo
¢usuke coorBercTByer TpeboBanusM PI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OpeMETHBIM UM METalpeAMETHBIM pe3yibTaTaM OOYy4YeHMs, a TaKXKe YUYUTHIBACT
HEOOXOJMMOCTh pealih3alliil  MEXKIPEIMETHBIX CBsi3e (UMK C €CTEeCTBEHHO-
HAyYHBIMH Y4YCOHBIMHM TIpeMeTaMH. B Hel omnpenenstoTcsi OCHOBHBIC IEIH W3yYCHHS
¢bu3UKHM Ha YpOBHE CpeIHEro o0Iero oopa3oBanus, INIAHUPYEMbIEC PE3yJIbTaThl OCBOCHUSI
Kypca QU3MKH: JINYHOCTHBIE, METaNIPEeIMETHbIE, IPEIMETHBIE (Ha 0230BOM ypOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (U3MKK Ha 0a30BOM YPOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO F0J1aM 00yUYEHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0OyueHus.

®du3rka Kak Hayka o HauOoiyiee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTYIAsl B KaUeCTBE
y4eOHOro TpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxaroreM wwupe. I[lIkonpHBIN Kypc GHU3MKH — CHCTEMOOOpPA3yIOmUNA s
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEJAMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI JIeKAT B
OCHOBE TIPOIIECCOB M SIBJICHWM, H3y4YaeMbIX XUMHEH, Owuojorueu, Quznueckoi
reorpadueit u actpoHomuei. Vcmonp3oBaHME W aKTUBHOE NMPUMEHEHUE (PU3HUYESCKUX
3HAHWM OMpeJeNsieT XapakTep HM pPa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHM B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOEHUSA KOCMOCA, IOJYYEHUsS HOBBIX MATEpUAIOB C
3aJlaHHBIMU CBOMCTBaMU U Jpyrux. V3ydeHue (Pu3MKU BHOCUT OCHOBHOW BKJIAJd B
dbopMHUpOBaHUE ECTECTBEHHO-HAYYHON KapTHUHBI MHpa 00ydaromuxcs, B (POpMHUPOBAHUE
YMEHUN TPUMEHATh HAyYHBIM METOA TIO3HAHUS TPHU BBIIOJIHCHHH WMH Y4EOHBIX
HCCIIEIOBAHUN.

B ocHOBY kypca (u3MKH A YpOBHS CPEAHETO O0IIETr0 00pa30BaHUs MOJOKEH P
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOECHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuasl M3 BCeX pa3fenoB (HU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUM C HEMl mMaTepuai Kypca (pU3MKH 00beTUHEH
BOKpyr (¢usuueckux Teopuil. Benymum B Kypce sBisieTcss  (GopMHpoBaHUE
MPECTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzamusi mpeArnosiaraeT  UCIOJIb30BaHUE
T'YMaHUTApPHOTO MOTEHIIMANAa PU3NUECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C
pa3BuTHEM OOIIECTBA, a TaKX€ C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpaenennocmu. Kypc pusuku npenmnonaraetT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUN U3yYCHHBIX TEOPUM U
3aKOHOB.

Hoes sxonocuzayuu peanu3yercsl MoCpPeCTBOM BBEACHHS 3JIEMEHTOB COJIEp KaHMS,
MOCBAIIEHHBIX HSKOJIOTHYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a TakKe OOCYXIeHUs NPOoOJeM palrOHaAIBHOTO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMUECKOM 0€30MacCHOCTH.

CrepXKHEBBIMM 3JIEeMEHTaMH Kypca (HU3MKM Ha ypOBHE CpEIHEro OOIIEro
oOpa3oBaHus SBISIOTCA (Qu3nyeckue Teopuu ((popMUpOBAHUE TMPEACTABICHUN O
CTPYKType TMOCTPOCHUS (PU3MYECKON TEOopuHu, pojiu (PyHAaMEHTAIbHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX MPEJCTABICHHUSIX O MPHUPOJE, T'PAHHUIAX MPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN MOAX0A B Kypce (HU3MKU peau3yeTcsl MPEexkIe BCETo
3a CYET OpraHu3aly SKCIEPUMEHTAIBHON JesATeNbHOCTH oOyyvaromuxcs. s 6a30Boro
yYpOBHS Kypca (PU3UKU — 3TO MCTHOIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JaOOpPaTOPHBIX paboT, KOTOPHIE B MpOrpaMMe 1Mo (pu3uke 00beAMHEHBI
B OOIIMII CIIMCOK YYCHUUECKUX MPAKTUYECKUX paboT. Brimenenue B yka3aHHOM NEepeyuHe
1a00paTOpHBIX palbOT, MPOBOJUMBIX [JIsi KOHTPOJIA W OILIEHKH, OCYIIECTBISCTCS
y4acTHUKaMU 00pa3oBaTENILHOIO Mpoliecca UCXOJs U3 OCOOEHHOCTEH IJIaHUPOBAHMS U
ocHareHus: kabunera ¢usuku. [Ipu >ToM obecrieunBacTCsl OBJIAJICHHE OOYYAOITUMUCS
YMEHUSIMU  MPOBOJIUTh KOCBEHHBIE HM3MEPEHMS, HCCIENOBAaHUS  3aBUCUMOCTEU
(du3nUecKrX BETUYNH U IIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yaensieTcs pEelIeHUI0 pacu€THBIX U Ka4eCTBEHHBbIX 3a1ay. [Ipu
ATOM JUIsl PAcUETHBIX 3a/Ja4 MPUOPUTETOM SIBIAIOTCA 3aJayd C SBHO 3aJaHHOM
¢uznuecko  MOJENbI0,  TO3BOJSIONIME  MPUMEHSATH  W3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena Kypca, TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX
paznenoB. [ kadecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3alaHUs Ha OOBSICHEHHE
MPOTEKaHUsT (PU3MUECKUX SBICHUN M MPOLECCOB B OKPYXkKAIOIIECH XU3HHU, TpeOyrolue
BbIOOpa (M3HUECKON MOJCIH VISl CUTYaIlUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusmu PI'OC COO Kk MarepuanbHO-TEXHHUYECKOMY
obOecrieueHuIo0 yueOHOro rpoiiecca 0a30Bblil ypOBEHb Kypca (PU3UKU HAa YPOBHE CPETHETO
oO1rero oOpa3oBaHuUsl JOJDKEH M3y4daThCsl B YCIOBHUSIX IPEAMETHOrO KaOuHeTa (hU3UKU



WIM B YCIOBUAX HMHTCTPUPOBAHHOTO KaOWHETa MPEIMETOB €CTCCTBEHHO-HAYYHOTO
nukia. B xkabunere Qui3nku 10KHO ObITH HEOOXOAMMOE JTabOpaTOpHOE 000PYI0BaHUE
JUTSL BBITIOTHEHUSI YKa3aHHBIX B TIporpaMme Mo (U3WKE YYCHHUYECKHX IMPAKTHUICCKUX
paboT U IEMOHCTPAILIMOHHOE 000pYI0BaHUE.

JleMoHcTpanmoHHoe obopynoBaHue (GpopMupyercsi B COOTBETCTBUU C MPUHIIUIIOM
MHUHUMAJILHOM JIOCTAaTOYHOCTH M OOECTICUYMBACT ITOCTAHOBKY TIEPEUHCICHHBIX B
nmporpaMme 1o (GU3WKE KIIOUEBBIX JIEMOHCTpAIMU ISl HWCCIIENOBAaHUS HM3y4aeMbIX
SIBJICHUHA W TIPOIIECCOB, AIMITUPUYCCKUX M (HYHIAMCHTAIBHBIX 3aKOHOB, MX TEXHHUYECKUX
IIPUMEHEHUM.

JlabopaTtopHoe  oOOpydOBaHHME ISl  YYCHMUYECKHX  MPAKTUYECKUX  padboT
dbopMHpyeETCsSI B BUJIE TEMAaTHUYECKMX KOMIUICKTOB W 00CCIICUMBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JByX oOOydJaromuxcs. TeMmaTndyeckue KOMIUICKTHI J1a00paTOPHOTO
000pyAOBaHUS JOJIKHBI OBITH TOCTPOSHBI HAa KOMIUICKCHOM HCITOTb30BaHUN aHAJIOTOBBIX
U UQPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTCPHBIX W3MEPHUTCIBHBIX CHUCTEM B BHJIC
(G POBBIX JTAOOPATOPHIA.

OCHOBHBIMH IIEJIIMH H3yYCHUS (PU3MKH B 00IIIeM 00pa30BaHUU SIBJISTFOTCS:

e (opmMupoBaHHE MHTEpPECa U CTPEMJICHUS OOYJaIOMUXCS K HAYYHOMY H3YYCHHIO

IIPUPOJIBI, PA3BUTHE UX HHTEIUICKTYAIBHBIX U TBOPUYCCKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE€ IO3HaHUsS U (HOPMHUpPOBaHUE
UCCJIeI0BATEIBCKOTO OTHOLIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa H3y4Ye€HHUS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (opmupoBaHue ymeHUN OOBSACHATH SIBICHHUS C MCIOJIb30BaHUEM (PU3NUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

e (opmupoBaHue TmpeACTaBICHUN O ponu GU3UKU IS Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne OTUX Ielield Oo0ecnedyrBaeTCsl pPEIICHHEM CIEAYIIUX 3aJad B

npolecce U3yyeHus Kypca GU3MKU Ha ypPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

e TMpPHOOpPETEHHE CHUCTEMBI 3HAHUU 00 OOMMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX,  BKJIIOYAs  MEXaHWKY, MOJEKYIsSpHYyI0  (u3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (DPM3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

e (opmMupoBaHHEe YMEHHI NPUMEHATH TEOPETUUYECKUE 3HAHHS IS OOBSICHEHUS
buznuecKknX SBICHUA B MPUPOAC W JUISl TPUHATHS TPAKTUYCCKUX PEIICHUN B
TOBCEIHEBHOM JKHU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUSI Pa3IMYHBIX 3a7a4 C SIBHO 3aJlaHHON (pU3HUEeCcKOM
MOJIEIIBIO, 3a/1ad, TOJIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/1aHne (hr3udecKoi
MOJIEeIH, aJICKBATHOM YCIOBHSM 3a]1a4H;

e TOHUMaHUE (U3MYECKUX OCHOB W MIPHUHIIUIIOB JICHCTBHS TEXHHUECKUX YCTPONUCTB
Y TEXHOJIOTHYECKUX TPOIECCOB, MX BIUSHUS HA OKPYKAIONIYIO CPENY;



e OBIAJCHHE METOAAMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
¢u3nYeCKNX HSKCIEPUMEHTOB, aHalW3a © HHTEpHpeTanuu WHPOpMaIuHy,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJTYYCHHOT'O PE3ybTaTa;

e CO3/aHME YCJIOBUU /I PAa3BUTHS YMEHHH MPOEKTHO-HCCIEAOBATEIHCKOM,
TBOPYECKOMN JAEATEIBLHOCTH.

Ha wusyuenue ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanust otBoauTcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hezeno), B 11
Ki1acce — 68 gacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpamMme 1o (u3HuKe mepedeHb T1a00pPaTOPHBIX U MPAKTHIECKHX
paboT sABISETCSI PEKOMEHIOBaHHBIM, YUUTEIb JIeIaeT BBIOOP MPOBEICHUS 1a00paTOPHBIX
paboT ¥ OMBITOB C YIETOM HHIWBUIYaTbHBIX 0COOCHHOCTEH 00YyJarOIINXCsl.



COIEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupozge. Haydyneie MeTOABI IMO3HAHUS OKPY’KAIOILIEr0 MUpa.
Pounb skciepuMeHTa U TE€OpUU B MPOILECCE MO3HAHUS TPUPOAbl. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (GU3MUECKUX SIBICHMH W mpoueccoB. HayuHble T'HMIOTE3BI.
®uznyeckue 3aKOHbl W TEOPUHU. ['paHUIBl MPUMEHUMOCTH (UBHYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u Mecto ¢pusuku B GOpMHUPOBAHUU COBPEMEHHOW HAy4YHOW KApTUHBI MHUpa, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Ananorossie U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe JaBrxeHne. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBMXKEeHUs. Cucrema
orcyéra. TpaeKkTopus.

[lepemenienne, cKOpoOCTh (CpenHsIst CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKH, HMX MPOEKIUH HA OCH CHUCTeMbl KoopauHat. CroxeHue
NEPEMEILEHUI U CIIOAKEHNE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMpsAMOJHMHEHHOe aABuxkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEPEMEILICHHUS MaTepUaIbHON
TOYKHU OT BPEMEHHU.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmHeitHoe nBuxkeHuE. [[BMKEHHME MaTEpUATBHOW TOYKHA IO OKPY>KHOCTH C
ITOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAs CKOpPOCTh. [lepuoa u
yacTtoTta oOpamieHus. LleHTpocTpeMuTensHOe yCKOpEHHUe.

TexHnueckue yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHHE: CIHUIOMETD, JIBUKCHHE
CHapsJ10B, LICTIHbIE U PEMEHHBIE TIEPEIAYU.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBwkKeHWs Tenma, OpPOIIEHHOTO TOJ YIJIOM K TOPU30HTY W
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU 10 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi



N3ydyeHne HEpaBHOMEPHOTO [JBHXKEHUA C LEJNbI0 OIMPEACICHUS MIHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHUS MEXKAY MOYTSIMH, NOPOWIEHHBIMH TEJIOM 34
MOCJIEIOBATENBHBIE PABHBIE MMPOMEKYTKHA BPEMEHM MPU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne nBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuenne nBuxeHus tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpuaiun otHocutenbHOoCTH ['anmuies. Ilepssiii 3akoH Herotona. MuepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IIpunuun cynepno3uiuu cuil. Bropoit 3akoH HproToHa ajist
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaJIbHBIX TOYEK.

3akoH BceMupHOro TiaroteHus. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenune. Bunpl Tpenus (mokosi, CkoiabxeHus, kaueHus). Cuna tpeHus. Cyxoe
Tpenue. Cuiia TpeHusl CKObXeHUs U cuiia TpeHus nokosi. Koadpdunuent tpenns. Cuina
CONPOTHUBIICHUS MPU IBUKCHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT cuiibl OTHOCUTENIBHO OCU BpaleHusi. [lnedo cuibl. YcioBusi paBHOBECHS
TBEPIIOTO TENA.

TexHruueckne yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHUE: MOAIIUIIHUKY, IBUKECHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOMINUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HegsecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YOPYIOCTH, BO3HHMKAIOIIUX B IIPYKUHE U
pe3uHOBOM 00pas3Iie, OT ux AehOopMaIiiH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MaTrepuaibHOM TOUYKH (T€a), CUCTEMbl MAaTepUANIbHBIX TOYeK. VMIysbe
CUJIbl WM W3MEHEHUME HMITyJIbCa TeJld. 3aKOH COXPAaHEHUs HMIylbca. PeakTuBHOE
JIBHKCHUE.



PaGora cuibl. MOIIHOCTS CHJIBIL.

Kunernueckass sHepruss wmartepuainbHo Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU YHEPIUU.

[lotenuuanbuass sHeprus. [loTeHIManbHass SHEPrus ynpyro JaepopMUPOBAHHOU
npyxuHsbl. [loTeHUunanbHas sHEprus Tenaa BOJIM3U NOBEPXHOCTH 3€MJIH.

[ToTennuanbHble U HENOTEHUUANbHBIE CUIbl. CBA3b pad0Thl HEMOTEHIUAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOM DHEPIUU CUCTEMBI TENl. 3aKOH COXPAHEHUS MEXaHUUYECKOU
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE BMXKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenue abCconOTHO HEYNPYToOro yjuapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOM SHEPruu Tela Ha
[IpUMEpPE PACTSKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MoJsiekyasipuasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETHYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. Juddysmsa. Xapaktep JIBWKEHHS U
B3aMMOJICVCTBUSA YaCTHUI] BeIIecTBAa. MOJeln CTPOEHHS ra30B, )KUJIKOCTEW U TBEPIBIX TEJ
U 00BSICHCHHE CBOWCTB BEIIECTBA Ha OCHOBE ATUX Mojeiei. Macca u pa3Mepbl MOJISKYI.
KonnuecTBo BemectBa. [loctosinHas ABoraapo.

TemmmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana temmeparyp
[enbcus.

Mogens wuzaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISAPHO-KUHETUUECKOMN
TEOPUHU WEATHHOTO Ta3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeIHel KHHETUYECKOU
SHEPrUU TEIUIOBOrO JBHXKEHHs dactul] rasa. lllkana temmneparyp KenbBuna. ['a30Bbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneipona. 3akon [lanbrona. M3omporeccel B
UJICATPHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIcHHE
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n30bapa.

TexHuueckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThL, JTOKAa3bIBAIONIME JAUCKPETHOE CTPOCHHUE BelecTBa, Gortorpaduu MOJEKYI
OPraHUYECKUX COCITMHCHUU.

OnbiThl 10 qU(Py3Un KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.



Mopnens onbita HTepHa.

OnbIThI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs MPUPOAY NAABICHUS ra3a HA CTEHKH COCY/IA.

OnbITHI, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UICATBHOTO ras3a, U30MpOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenue Macchbl BO3/lyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpEHUM 00bEMa
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMETPaMU COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoauHamuueckas cucremMa. BHYTpeHHsiE SHEpPrusi TEPMOJMHAMHYECKOU
cucTeMbl U crocoOnl €€ m3meHeHus. KonmuecTBo TemsioThl W paboTa. BHyTpeHHss
SHEpPrus OJHOATOMHOTO WJEAJIbHOIO raza. Buuabl Termonepenayu: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3JIy4YEeHHE. YJeJbHAs TEeIIOEMKOCTh BellecTBa. KolnuecTBO TEIIOTHl MpH
TEIIonepeaaye.

[Tonsitue 06 anmuabatHoM mpornecce. [lepBriit 3akoH TepMoauHAMUKH. [IpuMeHeHne
NEepBOTO 3aKOHA TEPMOJAMHAMUKK K u3ompoleccam. ['paduyeckass uHTEpHpeTanus
paboTHI raza.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TennoBeie marmuubl. [IpuHIUNBI JEWCTBUS TEIUIOBBIX MaiiuH. [IpeoOGpa3zoBanus
HHEPTUU B TEIUIOBBIX MamuHax. KoaQulueHT moie3Horo AeMcTBUS TEIUIOBON MAaIlIUHBI.
Hukn Kapro u ero xo3p@GUIMEHT MOJE3HOTO NEHUCTBUA. DKOJIOTHYECKHUE MPOOIEMBI
TEIJI0O3HEPTETUKHU.

TexHuueckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: IBUTATENlb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3menenne BHyTpEHHEH SHEPTUH Tella MPU COBEPIICHUU PaOOThI: BBUIET MPOOKHU U3
OYTBUIKMA TIOJT JTEWCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue 3¢pupa B JIATYHHOW TpyOKe
yTEM TpeHUs (BUACOAEMOHCTPALIHA).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEIIoNepeaaye.

OmnbIT 110 a1KabaTHOMY PACHTUPEHHIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoW TypOWHBI, BUTATENs] BHYTPEHHErO CrOpaHUs, PEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooOpazoBanme u KoHmeHcanusa. Mcmapenue u KumeHue. AOCONIOTHAS W
OTHOCUTEJNIbHAsl BJAXHOCTh BO3AyxXa. Hacelmenneli mnap. VYaenpHas —Temiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMITEPATYPhl KATICHUS OT JTaBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopdHble Tena. AHU30TPOIUS CBOICTB
kpuctawoB. Kuakue kpuctaiel. CoBpeMeHHble Marepuanbl. [lnaBinenue wu
KpUcTaJIu3anus. Y ienpHas TemioTa miasienus. Cyonumanusi.



VYpaBHeHME TENI0BOrO OajaHca.

TexHuueckwe yCcTpoWicTBA W  MPAKTUYECKOE TMPUMEHEHUE: THUTPOMETp |
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTHH TOJYYCHHUS COBPEMEHHBIX MATEPHAJIOB, B TOM
YKCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX TIAPOB.

Kunenue npy moHMWKEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenre HarpeBaHus U IJIABJICHUS KPUCTANTMYECKOTO BEIIESCTBA.

JleMOoHCTpaIus KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, 1abopamopmsie pabomel

N3mepeHre OTHOCHTENLHOM BIAXKHOCTH BO3TyXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DJNIeKTpU3alus Tesl. DJEKTpUUYECKUi 3apsia. J[Ba BuIa 3JIEKTPUUECKUX 3apsIOB.
[TpoBOHUKH, AUAIAEKTPUKA U TOIYNPOBOJAHUKH. 3aKOH COXPAHEHHUS JJICKTPUUECKOTO
3apsja.

B3aumopeiictue 3apsinoB. 3akoH Kynona. TouyeuHbId 2JIEKTPUUECKHI 3apsl.
DnekTpuueckoe nose. Hanpssk€HHOCTD 3ieKTpudeckoro nosst. [IpuHuun cynepno3uiuu
BJICKTPUYECKUX TTOJIEH. JIMHUM HANPS)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun snekrpocratuyeckoro mois. IloreHuman. Pa3sHOCTh MOTEHIIMANIOB.
[IpoBogHUKM W JOUANEKTPUKUM B DJIEKTPOCTATHYECKOM Tone. Jludnekrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoeéMKoCcThb. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO  KOHJEHcATopa.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHu4yecknue yCTPOMCTBA W MPAKTUUYECKOE IPHUMEHEHHE:  DIIEKTPOCKOIL,

ANEKTPOMETP,  DJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE  DJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anliapar, CTPYWUHBIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlUTa.

JIMPAEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOWAAU IUJIACTHUH,
PACCTOSIHUSI MEXAY HUMH U AUDJIEKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHIEHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunvlx cpeoax



DIIEKTPUUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. MICTOUHHUKH
toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  YJIEIBHOE  CONPOTUBIICHUE  BEUIECTBA.
[TocnenoBaTenbHOE, MapaLICIBHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

Pabota snektpudeckoro Toka. 3akoH Jxkoyns—JIena. MomHOCTh JIEKTPUIECKOTO
TOKA.

DIIEKTPOABWKYIIASI CUJIA U BHYTPEHHEE COMPOTHUBICHHUE MCTOYHHMKA TOKA. 3aKOH
OmMa 117151 MOTHOM (3aMKHYTOM ) AieKTpruueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsI MPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTH COINPOTUBIICHUS
METAJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku. CoOCTBEHHAss U MPUMECHAsI MPOBOJUMOCTD MOJYITPOBOJHUKOB.
CgoiicTBa p—n-niepexonaa. [lonynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUUYECKUM TOK B paCTBOpPAX M paciiaBax 3JIEKTPOIUTOB. DICKTPOIUTHUECKAS
JIUCCOLMAIUsl. DIEKTPOJIN3.

DJIEKTpUUYECKUM TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOSITEIbHBIA pa3psii.
Mounus. [1nazma.

TexHuueckue yCTpoOWCTBA M MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOUHHUKH TOKa, JIEKTpOHArpeBaresibHble MPHUOOPHI, AJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETpP  CONPOTUBIEHHUSA, BaKyyMHBIH  JUOJA, TEPMHUCTOPHI U
b oTope3nucTopsl, MOTYNPOBOAHUKOBBIN MO/, TalbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

3aBUCUMOCTb CONPOTUBIICHUS HUIUHIPUYECKUX IPOBOIHUKOB OT JUIMHBI, TIOIIAIN
NOMNEPEYHOr0 CEUEHUS U MaTepurara.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMmoe  w3MepeHHe  AIEKTPOABMXKYIIEH  cuibl.  KopoTkoe — 3aMmbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U MPpOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenune 3IIEKTPOABUKYIIEH CHUJIBI HCTOYHMKA TOKA W €ro BHYTPEHHErO
COIIPOTUBJICHUSL.

Hab6monenne smekTpounsa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢usnku 6a30Boro ypoBHs B 10 Ki1acce oCyHIECTBISIETCS C YUETOM
CoJlep KaTeNIbHbIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMu MaT€MaTHKH, OMOJIOTUU, XUMHUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorxcnpeomemnvie nouamus, CBS3aHHbIE C HM3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUSA: SBJICHUE, HAYYHbIH (akT, rumnoresa, (pu3nueckas BEIMYMHA, 3aKOH, TEOpUs,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxka: pelieHUE CUCTEMbl ypaBHEHUMW, JuHEWHas ¢yHKuMs, mnapadona,
runepOosia, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMHU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
NPOEKIMH Ha OCU KOOPJUHAT, CIOKEHUE BEKTOPOB.

buonozus: MexaHWyeckoe MBIDKEHHE B KUBOM mnpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BUABI TEIUIONEpeaaun, TEIJIOBOE pPAaBHOBECHE),
AIEKTPUUYECKHE SIBJICHUS B )KHMBOU MPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIIECTBa, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TEN, XKUIAKOCTEH M ra3os,
ANEKTPUUECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIMTUYECKAS TUCCOIMAIINS, TAIbBAaHHUKA.

l'eoepaghus: BTaXXHOCTH BO371yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHUE JB)KEHUU C HCMOJIb30BAHUEM MEXaHU3MOB, YUET
TPEHHMs] B TEXHUKE, MOJAIIUIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXpAHEHHUS HMIYyJbca B
TEXHUKE (pakera, BOJOMET W Jpyrue), JABUraTellb BHYTPEHHETO CropaHusi, IMapoBas
TypOMHa, OBITOBOI XOJOJWIBHUK, KOHAUIIMOHED, TEXHOJIOTUH MOJIyYE€HUsI COBPEMEHHBIX
MaTepualoB, B TOM YHCJIE HAHOMAaTE€pHaJIOB, 1 HAHOTEXHOJOTHHU, JIEKTPOCTaTHYECKas
3alllUTa,  3a3€MJIGHHE  DIIEKTPOIPHOOPOB, KCEpOKC, CTpYWHBIII ~ TIpUHTEp,
3JIEKTPOHArpeBaTeIbHble IPUOOPHI, FNEKTPOOCBETUTENbHBIE TIPUOOPHI, TAJIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuTHL. B3anMMOJENCTBUE TMOCTOSIHHBIX MAarHWTOB. MarHuTHOE
none. Bekrtop MarmuTHOM wMHAYKUMH. [IpyHOUMI Cyneprno3uuuu MarHUTHBIX ITOJIEH.
Jlvany marauTHOM MHAYKUMKU. KapTrHa JIMHUN MarHUTHOW MHAYKIIMA OIS TOCTOSTHHBIX
MAarHuTOB.

MarnutHoe MoJie MPOBOJHUKA C TOKOM. KapTuHa JNMHHN HHAYKIUA MArHUTHOTO
MOJI JJIWHHOTO MPSIMOT0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaelicTBue MpOBOIHUKOB C TOKOM.

Cunia AMmnepa, €€ MOy b U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb M HampaBjieHUe. [[BrkeHUE 3apsyKEHHOM 4YacTHUIhI B
OJTHOPOJIHOM MarHuTHOM noJsie. PaGota cuibl Jlopenna.

SIBiieHME BNEKTPOMArHUTHOW HMHAYKOHWHU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIUU.
DIIEKTPOABIKYILAS CUJIa MHAYKIHUU. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapazges.



BuxpeBoe anekTpuueckoe mosie.  ODNEKTPOABWXKYIIAs Cula HMHAYKIUU B
IIPOBOJTHUKE, IBMXKYILIEMCSI IOCTYIIATENIBHO B OJTHOPOJTHOM MarHMTHOM IOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTG. SIBenue CaMOUHIYKIIHH. DNEeKTpOABHKYIIAS cuia
CaMOMHIYKIIMH.

DHEPrusi MArHUTHOTO TOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCcTpOMCTBA M NPAKTUYECKOE INPHUMEHEHUE: NMOCTOSIHHBIE MarHUTHI,
AIEKTPOMArHUTHI, AIIEKTPOIBUTATENb, YCKOPUTEIN  DJIEMEHTApHBIX  YacCTHIL,
WHJIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHOYKIIMA MarHuTHOTO TIOJISI.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBrieHUE AIEKTPOMArHUTHOW UHIYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOABMIKYUIEH CHJIBI HHIAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBrieHne caMOUHIY KLU,

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO IOl KaTYyIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHbsle KoJ1e0anus

Konebarenpnas cucrema. CBoOOHBIE MeXaHHUYeCKHe KojieOaHus. ['apMoHMYECcKHe
konebanus. Ilepuon, wactora, ammutyna u ¢asza konebanuit. [IpyKUHHBIM MasTHUK.
MartemMaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHHMYeCKHX KonebOanwmii. [IpeBpamienue
SHEPTUU MIPU TAPMOHHYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B UACATHPHOM
K0Je0aTeTbHOM KOHTYpe. AHAJOTHUS MEXJIYy MEXaHWYECKUMH W DJIEKTPOMArHUTHBIMU
koneOanmsimu. Dopmyna TomcoHa. 3akoH COXpaHEHHS DSHEPTHH B HUACATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXalomUX KoJIeOaHUAX. BBIHYXICHHBIE MEXaHUYECKHE
Konebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS.

[Tepemennblii TOk. CHHYCOUTAIBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJTbI TOKA U HAIIPSYKEHUS.



Tpancdopmartop. IlpousBonctBo, mnepegaya W MHOTPEOJICHHE DIIEKTPUUYECKOMN
DHEPIUM. OKOJOTMYECKME PHUCKM MPHU NPOU3BOACTBE dneKkTpodHeprun. Kynbrypa
WCIIOIb30BAHUS YIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUU IJIEKTPOIEPEAY.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KojeOaTeabHOM  cuUCTeMbl  (MPYKUHHBIM WM
MaTeMaTUYECKU MASITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHu.

HccnenoBanuie CBOWCTB BBIHYXJACHHBIX KOJICOAHUI.

HaGmonenue pe3oHaHca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHMSI.

OcuummiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HANpsOKEHUS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHU.

Pesonanc mnpu  mociaegoBaTENbHOM — COCIMHEHUM — PE3UCTOpa,  KATYLIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MAJIbIX KOJEOaHUH Ipy3a HA HUTH OT JJIMHBI
HUTHU U MACCHhI Ipy3a.

HccnenoBanne NepeMEHHOTO TOKAa B LIENM M3 MOCIEHOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTylIKA B pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBI, ycloBUs — pacnpocTpaHeHus. llepumon. CkopocTb
pacnpocTpaHeHus U AjrMHa BOiHBL [lonepednsie u mpooibHbIe BOMHBL. HTEppepeHiius
U TUPPAKIUS MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBIL. Y CJIOBHUSI M3JIYYEHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentauust BektopoB E, B, V B snekTtpomarautHOM BonHe. CBOiCTBa
ANIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, TPEIOMIICHHUEe, TMOosapu3anus, audpakims,
uHTeppepeHuus. CKOpocTh IMEKTPOMArHUTHBIX BOJIH.

[IIkana »7EKTPOMArHUTHBIX BOJH. IIpuMeHEHUEe H3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE H OBITY.

[TpuHUMNBI paguOCBA3U U TeNeBUACHUS. Pannonokanus.

DNEeKTpOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YyJbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE M MEIULHHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

OOpa3oBaHUe U pacpOCTPAHEHUE ONEPEYHBIX U TPOJOJIBHBIX BOJIH.

Koneobiromeecs Te€10 Kak HCTOYHUK 3BYKA.



HaGmronenne orpa)keHus U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1ugpakiiu MEXaHMIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsizu rpOMKOCTH 3BYKa WM BBICOTHI TOHA C aMIUIUTYJON M 4acCTOTOU
KOJIeOaHUI.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIIEHUE,
noJispu3anus, 1udpaxius, HTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonrHeHOE pacpOCTPaHEHUE CBETA B OJTHOPOIHOMN
cpene. JIyu cBera. ToueuyHbIii HCTOUHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbl OTpaxkeHusi cBera. llocTpoeHue u300pakeHUN B
IUIOCKOM 3epKalie.

[Ipenomiienne cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIIOTHBIM IMOKAa3aTellb
npenomiienusi.  [lomHoe BHyTpeHHee oTpaxeHue. [lpedenbHBI  yroa MOTHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus cBeta. ClioxHBIN cocTaB O6emmoro ceera. L[BeT.

Coluparomue u paccewBaromue JUH3bl. ToHKas JnH3a. DOKYCHOE paccTOsHUE U
onTHYECKasl cwia TOHKOW JuH3bL. [locTpoeHne wu300pakeHUN B COOMpAIONIUX U
pacceuBaromux JuH3ax. @opMysia TOHKOW JIMH3BI. Y BeIUYEHUE, JaBaeMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Mutepdepenuus csera. KorepeHTHbIe HCTOYHUKHU. Y CIOBUS
HAOJIIOIEHUsT MAaKCUMYMOB M MUHHMYMOB B WHTEP(PEPEHIIMOHHONW KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa ceera. JudpaximoHHas peméTka. YclIoBUE HAOIIONCHUS TIaBHBIX
MaKCHUMYMOB TIPH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Monmsapuzanus ceera.

TexHuueckne ycTpoWcTBA UM MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA,
nudpakiuoOHHAs PemETKa, MOISIPOUS.

Jlemoncmpayuu

[IpsMonuHeliHOE  pacHpOCTpaHEHWE, OTpPaKEHUE U  MPEJIOMJICHUE  CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

NccnenoBanne cBOMCTB U300pa’keHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cnekTpa ¢ MOMOIIBIO AU(PPAKITHOHHON PEIIETKHU.

HalGntonenue nonsipuzanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszznesn 6. OcHOBBI cIeMATBLHON TEOPUH OTHOCUTEIBHOCTH

I'paHunbl NPUMEHMMOCTH KJIACCUYECKOW MeXaHMKM. llocTynarel cnenuanbHOU
TEOPUU OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTb MOAYJISL CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BpPEMEHM U COKpAIllCHUE
JUTVHBI.

DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHILIBIL.

CBs13b Macchl C PHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTULbI. DHEPIUS MOKOSI.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmovt K6aHmMoBoll ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u sHEpruu (HOTOHA C €ro YacTOTOW. DHEPTusl u
UMIyJibe poToHa.
OtkpeiTie u uccnenoBanue Qorordpdekra. Onwbitel A. I'. CroseroBa. 3aKOHBI

dotoadpdexra. VYpaBHenue DOitHmTerHa g dotodddexra. «KpacHas TpaHHIA»
dboTorddexra.

JlaBnenue ceera. OnwiTel I11. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpOWCTBA M  MPAKTHUECKOE MpUMEHEHue: (HOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -9acTHIIL.
[TnaneTtapuas monens atoma. [loctynarer bopa. M3nyuenue u nornomenne GOTOHOB IPH
MepexoJie aToMa C OJIHOTO YPOBHS JHEpruv Ha Apyroil. Bunbel cnektpoB. Chnektp
YPOBHEHN SHEPTUU aToMa BOAOPOAA.

BonnoBbie cBoiicTBa wactuu. Bomnbl ne bpouns. KopnyckyJsisipHO-BOJHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUCHHE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAaJIbHbIM aHaJU3
(cIeKTpOoCKOIT), Ja3ep, KBAHTOBbINA KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIIOKHOCTb CTpoeHMs  sapa. OTkpeiThe
paanoakTuBHOCTH. OmnbIThl Pe3epdopna mo ompeneneHuio cocTraBa pagdOaKTUBHOIO
u3nydenus. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BiusHue pagnoakTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.

OtkpeiTe mpoTOHAa W HelTpoHa. Hykionnas wMopens snapa I'eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DNeKTpOHHBIM W MO3UTPOHHBIM OeTa-pacnaj. ['amMma-uzinydyeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Snepusbiit peakrop. Tepmosiaepubiit cunTe3. [IpoGiemMbl U MEPCHEKTUBHI SACPHOU
SHEPIreTUKU. DKOJIOTUYECKUE ACTIEKThI AEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

MeTopl HaOJIFOIEHUS M pErHCTpalMK AIEMEHTAaPHbBIX YaCTHII.

®dyHnaMmeHTaabHble B3auMozecTBusl. EAMHCTBO (pu3nyeckoil KapTUHBI MUpa.

TexHuyeckne yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHE: JTO3UMETpP, KaMmepa
BunbcoHa, siiaepHblil peakTop, arToMHasi 6omba.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMNX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel pa3BUTHS acTpoHOMHH. IIpuKiaJHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE
aACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBUKCHHUE.

ComnHeynas cucreMa.

Connne. ConneuHasi akTUBHOCTh. VIcTouHuk sHeprun CostHIa U 3BE3M. 3BE3/IbI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. JluarpaMma «CHEeKTpaJbHbIA KJIaCcC — CBETUMOCTBY. 3BE3/IbI
I'JIaBHOM MOCJIEA0BATECIILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY JJIs 3BE3]1 TJIaBHOU
MOCJeI0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE MPEICTABICHUS O
MPOUCXOXKACHUM U dBOJOIMU CoHIIA U 3BE31. DTaIbl )KU3HU 3BE3].

Mueunsii Ilyte — Hama ['anaktuka. Ilonoxenwe u aBuwkenue CoyiHIA B

lNanaktuke. Tumnbl ranaktuk. Papuoramaktvky u kBaszapbl. UEpHbIE OBIPBI B siApax
rajaKkTHK.



Bcenennasi. Pacmiupenue Bcenennoii. 3akon XaO0na. Pa3z0eraHue rajiakTuK.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Vyenuyeckue nabnooernus

HaGmionenust HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUH JJI ONpeAesIeHUs MOJI0KEHUsI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE cO3Be3aUs1 CEBEPHOTO MOTYIIAPHS U IPKUE 3BE3/BL.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Ponb Gu3nuku U acTpOHOMUM B SKOHOMHYECKOM, TEXHOJOTMUECKON, COIMANIbHON U
ATUYECKOUN cepax AEsATENBHOCTH YEJIOBEKa, pOjib U MECTO (PU3UKM U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTHHE MUpa, pojib (U3MYECKON Teopuun B (HOPMHUPOBAHUU
Npe/CTaBIeHu 0 (PU3NYECKONW KapTUHE MHUpa, MECTO (PU3MYECKON KapTHHBI MHUpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnuku 0a30Boro ypoBHs B 11 kimacce ocyiiecTBiasieTcss ¢ y4éToM
coJiepKaTeNIbHbIX MEXIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OMOJIOTUU, XUMUH,
reorpauu U TEXHOJOTHH.

Meosicnpeomemnvle  nouwamus, CBA3aHHbIE C W3yYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJIEHWE, HAy4YHBIM (pakT, rumnoresa, ¢usndeckas BEIMYMHA, 3aKOH, TEOPUS,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOICIMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxka: pellleHHe CHCTEMbl YpPaBHEHU, TPUTOHOMETPHUECKUE (DYHKIIMH:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOpbl M HMX NPOEKIUMU HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB, IPOU3BOJHBIE
ANIEMEHTAPHBIX (DYHKIUH, TMpU3HAKUA MOAOOUS TPEYrOJIbHUKOB, OMPEICICHHUE IUIOIIAIN
IIOCKUX GUTyp U 00BEMA TeT.

bBuonocus: snextpuueckue sIBJICHUS B KUBOW MPUPOJE, KoneOaTeIbHbIC BUKECHUS
B JKMBOW MOPUPOJEC, ONTHUYECKUE SIBICHUS B KUBOW MPUPOJE, ACUCTBHE pagdallid Ha
YKUBbIE OPTraHU3MBI.

Xumus: CTPOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasl CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEMIETKN, CIEKTPAIbHBINA aHAJIU3.

l'eoepaghus: mMarHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX Py, (HOTOChEMKaA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICECHUM.

Texnonocua:  NWHAM  DJEKTpOIIEpenad, TIEHEpaTop  IIEPEMEHHOr0  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS T1€4b, Pagap, PaJAuONPUEMHHUK, TEJIEBU30pP, AaHTCHHA,
tenedon, CBU-meub, mpOEKIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COJTHEYHAs OaTapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uKa» Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi (0a30BbIi YpPOBEHB) MOJDKHO OOECHEUYUTh JOCTHIKEHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mnpenmeTra «Du3MKa» TOHKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS  PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIINH, MO3UTUBHBIX BHYTPEHHHX yOEXKICHH, COOTBETCTBYIOIIHX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHUICKOr0 OOIIEeCTBa, PACIIMPEHUE KUZHEHHOTO OIbITa
U OmbITa JEATCILHOCTH B TMPOIECCE peaau3alid OCHOBHBIX  HaIpaBJICHUMN
BOCITUTATEIILHOU JIEITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKOW TMO3HIIMUA OOYydYarOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

IPUHSATHE TpagULMOHHBIX 00IIeYeTOBEYECKUX I'YMaHUCTUYECKHUX U
JEMOKpPAaTUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTH B HWHTEpPECAX TPakIaHCKOIO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJICUCTBOBATh C COLIMATIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MJACHTUYHOCTH, MMATPUOTU3MA;

LHEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIGHUBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIC pEIICHUS,
OpUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4)3¢TeTHYeCKOro BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKIKOYAasi ICTETUKY HAY4YHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5)Tpya0BOro BOCIIUTAHMS:

HMHTEpEeC K pa3iuyHbiM cdepaM MpoPecCUOHATHLHON JEeSTEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOM U TEXHUKOM, YMEHHE COBEpILaTh OCO3HAHHBIN BHIOOp Oyyieit
npodeccuu U peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;



FOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHMIO B 00JIaCTH
bU3UKHM HA TPOTSHKEHUU BCEU JKU3HU;

6)3K0/10r14eCKOro BOCIIMTAHUSI:

c(OPMHPOBAHHOCTh  AKOJOTMYECKOM  KYJIBTYpbl, OCO3HaHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE M OCYILIECTBJIEHHUE ICUCTBUM B OKPYXKAIOWIEW CPENE HAa OCHOBE
3HAHHU LEJIed YCTOUYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpEHUE OMbITA JACATEIBHOCTH JKOJIOTHMYECKOW HAIpPaBICHHOCTH HAa OCHOBE
MMEIONIUXCS 3HaHUH 110 HU3BHUKE;

7)IIeHHOCTH HAYYHOI0 TMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU;

OCO3HAHHE IIEHHOCTH HAaY4YHOH JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE U3YUYEHUS
(U3MKK  OCYIIECTBIATH  MPOEKTHYID M  HCCJENOBATEIbCKYI0  JESATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBbTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

OnpeAeisiTh I1ENW JCSATENbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU UX
JIOCTHKCHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBAEMbIX (U3UUICCKHUX
SIBIICHUSX,

pa3pabaTbiBaTh IUIaH peEHIeHUS MPOOJIeMbl ¢ YYETOM aHAIM3a WMEHOIIUXCS
MaTepHualbHbIX U HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SATECIIBHOCTh, OILCHUBATHh COOTBETCTBUE pPE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATh PA0OTy B YCIOBHUSIX PEabHOTO, BUPTYAJIIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHUS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX IMPOOIIEM.
ba3oBbIe uccienoBaTe/IbCKHe 1eCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOUYEBBIMU TIOHITUSIMHU W METOJIaMHU
buznuecKon HAYyKH;

BJIaJICTh HAaBbIKAMU Y4E€OHO-MCCJIEOBATEILCKOM W MPOCKTHOM JEATEIBbHOCTH B
obmacth (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOWCKY
METOJIOB pemieHus] 3a7ad (U3NUYECKOTO0 COJCpKAHMS, TPUMEHEHHUIO Pa3IUYHbBIX
METOJIOB ITIO3HAHMS;



BIAJETh BHUAAMHM  JIESITEIBHOCTH MO TMOJYYEHHI0 HOBOIO 3HAHUA, €ro
MHTEpNpETalry, TPeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE IPHU CO3/IaHUU YYEOHBIX TPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJIATH PUYMHHO-CIICACTBEHHBIE CBS3H U aKTyaJIM3UPOBATh 3a7a4dy, BHIABUTATh
rUNoTe3y e€ peuieHus, HAX0UTh apIYMEHTHI JJI 10Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh MapaMeTPhbl U KPUTESPUH PEIICHUS;

aHAIM3UPOBATH MOJYUYEHHbIE B XOJ€ PEIICHMs 3aJa4yM pe3yjbTaTbl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSAX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBbIE 3aJauyd B  00pa3oBaTeNIbHOU
JESITeTbHOCTH, B TOM YHCJIE TIPU U3YYCHUU (PU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHHUA 10 (GU3MKEe B  MPAKTUYECKYI0  00JacThb
KU3ZHEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJa/JIeTh HABBIKAMM TOJIydeHHs HMHQOpManuu (U3HUYECKOrOo COACpNKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJISATh TIOHWCK, aHalu3,
CHUCTEMAaTH3allMI0 W WHTEpHpeTalui HHQOpMAlMM pPA3JIMYHBIX BHIOB U (GopM
IpECTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJIb30BaTh CPEJICTBA MHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIlIEHUH KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX ¥ OpraHM3alMOHHBIX 3aJad C
cobOmoeHueM  TpeOOBAaHUM  JPrOHOMHUKH, TEXHUKH OC€30MAaCHOCTH, THUTHEHBI,
pecypcocOepeKeHHs, MpaBOBBIX M OITHYECKMX HOPM, HOPM HH(OPMALMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOrO COJIEP)KaHUS B Pa3IMUHBIX QopMmaTax ¢ y4yETOM
Ha3Ha4eHUs HMHQOpPMALMM U LENEeBOM ayauTOPUH, BBHIOMpas ONTUMAJIBHYIO (GopMy
NPEJCTaBICHUS U BU3YyaIU3AlUH.

KomMmyHuKaTHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe 1eificTBUS:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKU M BO BHE-YPOUHOU IEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYalluid U CMATYATh KOHMIUKTHI;
pa3BEPHYTO W JIOTMYHO W3Jaratb CBOIO TOYKY 3pPEHHUS C WCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;
MOHUMAaTh W WCIOJH30BaTh TMPEUMYIIECTBA KOMAHIHOW ¥ WHIWBHIYAIbHOU
paboThI;
BEIOWpAaTh TEMAaTUKy W METOJbl COBMECTHBIX JICUCTBHA C YYETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0Tr0 YieHa KOJJICKTHBA,



[IPUHUMATh L[E€JIM COBMECTHOU AEATEIIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH
NEUCTBUA IO €€ OOCTYIKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUM, PACHpelNesATb pPOIU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJATh PE3YJIbTAThl COBMECTHOM pabOTHI;

OLICHMBAaTh KAauyeCTBO CBOEro BKJAJa M KaKJIOTO y4YaCTHHKA KOMaHJIbl B OOIIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IIPOEKTHI, OLIEHUBAThb UJAEH C IO3ULUUHA HOBU3HHEI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATH TO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHbIX CUTYyaLUX,
MPOSBIIATH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHULIUATUBHBIM.

PeryjasiTuBHbIE YyHUBepCcaAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh TTO3HABATEIBHYIO JIESATEIBHOCTh B  00JaCTH
(bU3UKHU U aCTPOHOMUH, BBISIBIIATH TPOOJIEMbI, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIC
3a7a4u;

CaMOCTOSITEIbHO COCTAaBJISITh IJIAH PELICHUS] PACUETHBIX M KaueCTBEHHBIX 3ajady,
IJIaH BBITIOJIHEHUSI TPAKTUYECKOW palboThl C y4€TOM HMMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;

JenaTb  OCO3HAHHBIM  BBHIOOp, AapryMeHTHpOBaTh e€ro, OpaTb Ha ceds
OTBETCTBEHHOCTbH 32 PEILLICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (DOPMUPOBAHUIO U TPOSABICHUIO IPYAUIMU B 00sacTu (HU3UKH,
IIOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

aBaThb OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJICTh HaBBIKAMH IIO3HABATEIHHONW PEQIIEKCUU KaK OCO3HAHUS COBEPINAEMBIX
JNEUCTBUU M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUII;

UCIIOJIb30BaTh TMPUEMBI pedIaeKCuu i OICHKH CHUTyallud, BBIOOpa BEPHOTO
peLICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKECHHUIO;

MPUHUMATh MOTHUBBI M apTryMEHTHl JIpyTUX T@pPU aHaAIHW3€ pe3yJbTaTOB
NEATENbHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTryMEHTBl JIpyTUX T@pPU aHaIW3€ pe3yJbTaTOB
NEATENBbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mponecce AOCTMXKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHMS IMPOrpPaMMbI MO
dbusrke I YpOBHS ~ CpemHEro  oOmiero  oOpa3oBaHUS Yy OOyYarOIIUXCA



COBEPIICHCTBYETCS IMOLIMOHATLHBIN WUHTEIUICKT, IpeIoIaraouui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOMIETO CIIOCOOHOCTh MOHHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTUS COOCTBEHHOHN AMOIMOHATILHOUN Cephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpPETYIMPOBAaHUSA, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTH 33 CBOE TIOBEJICHHE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIIMOHATBHBIM
U3MECHCHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIFOYAIONICH CTPEMJICHHE K JOCTMDKCHHIO IETU U
yCIexXy, ONTHMH3M, HWHHUIIMATHBHOCTh, YMEHHE JCHCTBOBaTh HCXOIS U3 CBOUX
BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TIOHMMATh SMOIMOHAIBHOE COCTOSHHE
JIPYTHX, YYUTHIBATh €TO MPU OCYIISCTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKNBAHUIO;

COIIMAJIHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JAPYTHMH JIFOIBMH, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U Pa3peiiaTh KOHMIUKTHL.

INNPEJIMETHBIE PE3YJIbTATBI

K xonmy oOydenuss B 10 kj1acce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

JEMOHCTPUPOBATh Ha MpUMEpPaxX pPoJb U MecTo GU3UMKH B (HOPMUpPOBAHHH
COBPEMEHHOM HAy4YyHOM KAapTUHBI MHUpa, B pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON JIEATETbHOCTH JIIOJIEH;

YUHUTHIBATh TPAHUIBI NPUMEHEHHS  HW3YYCHHBIX  (U3UUECKUX  MOJICIICH:
MarepuajgbHas TOYKa, MHEpPLIHAIbHAS CHUCTeMa OTcuéra, aOCONIOTHO TBEPAOE TEJIO,
UJICAUTbHBIA Ta3, MOJEJN CTPOCHUSA Ta30B, JKUIAKOCTEW W TBEPIABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUM 3apsi]l IPU pelIeHUuU HU3NISCKUX 3a1a4;

pacrio3HaBaTh (pu3znueckue sBICHUS (TIPOIECChI) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJECKYISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA U
3JICKTPOJAVHAMHUKHN: PABHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJMHEHMHOE JBUKCHUE,
CBOOOJIHOE TaJIEHHE TEN, JBIKCHHE 0 OKPYKHOCTH, WHEPIHs, B3aUMOJACHCTBHE TEIl,
muddy3us, OpOYHOBCKOE JIBI)KCHHUE, CTPOCHHE JKUJKOCTEH M TBEPBIX TEJ, N3MCHCHHUE
o0béMa Ted TpH HarpeBaHWM (OXJIAXKJICHHWH), TEIUIOBOEC paBHOBECHE, HCIApEHUE,
KOHJCHCALWs, [UIABJICHUWE, KPUCTAJUIM3alUs, KHUINEHHUE, BIAXKHOCTh  BO3AyXa,
MOBBIIIEHUE TABJICHUA Ta3a NPU €ro HArpeBaHUU B 3aKPBITOM COCYJZE, CBA3b MEXKIY
rnapaMeTpaMH COCTOSIHMSI Ta3a B H30MPOIECCax, IEKTPU3ALUs TeJ, B3aUMOIECHCTBHUE
3apsiJIOB;

OMHUCBHIBATh MEXaHHYECKOE JIBMIKCHUE, WCIOIb3ysd (PU3NYECKHE BEIWYMHBL:
KOOpJIMHATa, MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC
Tela, KUHETHWYECKas DSHEPrus, IOTCHIMaJbHAas »JHEPrus, MeXaHudeckas paborTa,
MEXaHUYeCKass MOITHOCTD; MPH OMHMCAHUM TPABUIBHO TPAKTOBATh (YU3UUYECKUM CMBICI



UCIOIB3YEMbIX BEIUYMH, HX OOO3HAYEHUS W EAUHUIIBI, HAXOAUTh (OPMYIIbI,
CBSI3bIBAIOIINE JAHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUHAMU;

OMUCHIBATh U3YUYCHHBIC TEIIJIOBBIE CBOMCTBA TENl U TEIUIOBBIC SBJICHUS, UCIIOIB3YS
dbu3nYecKue BEIMUMHBL: JaBIICHUE ra3a, TeMIepaTrypa, CpeIHssl KUHETUUECKas SHEPTus
Xa0THYECKOTO JBIDKCHMSI MOJICKYJl, CpeIHEKBaJpaTHUHasi CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI AHEprus, padora rasza, kKod(PGUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JIBUTaTelisl;, MpPHU OMHCAHUU MPABWIBHO TPAKTOBATh (PHU3UUECKUM
CMBICJI HCTIOJB3YEeMbIX BEJIUYHMH, UX OOO3HAUYECHHUS M €IUHUIIBI, HAXOAUTH (OPMYIIHI,
CBSI3bIBAIOIIME JaHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OMUCHIBATh H3YyUYCHHBIC DJICKTPUYECKHUE CBOMCTBAa BEIIECTBA U DJICKTPUUYECKHUE
SBJICHUST (MPOIECCHl), MCMOJB3Ys (PU3MYECKUE BEIMYMHBI: DJICKTPUUYECKUN 3apsi,
ANEKTPUUYECKOE T0JIe, HAPSKEHHOCTD MOJIs, MOTEHIMAN, PAa3HOCTh MOTEHINAJIOB; MPHU
OMHUCAHUU TPABWIHHO TPAKTOBATH (PU3MUECKUN CMBICI HCIOIB3YEMbIX BEJIUYUH, UX
0003Ha4YCHUSI U €IUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUYECKYIO
BEJIMYHUHY C APYTHUMH BEIIMUYNHAMU;

aHAJM3UPOBaTh (PU3MYECKUE TMPOIECCHl M SBICHUS, HCIONB3YysS (U3HUUECKUE
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMupHoro tsrotenus, |, Il u 11l 3akonsr HetoToHA, 3aK0H
COXpaHEHHMS MEXAaHWYECKOW OHEpPruu, 3aKOH COXpaHEHUsS WMIYJbCa, IPUHIIUI
CyNEeprO3UIlMA CUJI, TPUHIIMI PABHOMPABUS HWHEPIMATBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOSHHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHEel KWHETHYECKOW HHEPruu TEIUIOBOrO JBIDKCHHS MOJIEKYJ C aOCOIIOTHOU
TEMIIEPATypOU, MEPBBIA 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHCHMS SJICKTPUYECKOTO
3apsiia, 3akoH KysoHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0
MaTeMaTHYEeCKOE BhIPAKCHUE U YCIOBHS (TpaHMIIBI, 00JIACTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPHUHIUIBI JAEHCTBUS MAaIllMH, MPUOOPOB U TEXHUUYCCKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS HMX O€30IacHOTO HCMOJB30BAaHUS B IOBCEIHEBHOU
’KU3HU,

BBITIOJIHSITH SKCIIEPUMEHTHI TI0 MCCIISIOBAHUIO (PU3HUECKUX SBICHUN M MPOIIECCOB
C WCIOJIb30BAHMEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHHM, MPH 3TOM (POpMYIUpOBAThH
npoOiemy/3afady M TUIOTE3Y Yy4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOT0 000PYI0BaHHMS, TIPOBOIUTH OIBIT U (hOPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIIATH MPSMBIC M KOCBEHHBIC M3MEPEHUS (U3NUCCKUX BEIUYNH, IIPH 3TOM
BBIOMpaTh ONTHUMAIBHBIA CIOCOO HM3MEPEHUS M HCIIOJIB30BaTh H3BECTHBIC METOJIBI
OLIEHKH ITOIPEIIHOCTEN U3MEPEHNUN;

HCCIISIOBATh 3aBUCUMOCTH MEXy (DM3NYSCKUMHU BEIMYMHAMHU C HCTIOJIb30BaHUEM
MPSMBIX U3MEPEHUM, P ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTAThI
MTOJTYYEHHON 3aBUCUMOCTH (PM3UUYCCKHX BEIWYWH B BHAC TAOJIUIl M rpadHUKOB, JIETaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIICAOBAHNS,

coOmoaTh mpaBWiia 0O€30MacHOTO Tpyda MpU MPOBEACHUU HCCICIOBAHUN B
paMKax yd4eOHOro DIKCIEpUMEHTa, Yy4eOHO-MCCIEIOBATEILCKONM W MPOEKTHOMU
JESATEIBHOCTA C HCIOJb30BAHUEM HW3MEPUTEIIBHBIX YCTPOMCTB M Ja00OpPaTOPHOTO
000pyI0BaHMS;



pemaTth pacu€THbIC 3aJa4M C SBHO 3aJaHHON (PU3MYECKONW MOJENBIO, UCIONb3YS
dbu3nUecKkue 3aKOHbl M TPUHIMIIBI, HA OCHOBE aHajiu3a YCIOBHS 3aJadyd BbIOMPATH
(U3HYECKYI0O MOJENb, BBIACHATh (PU3NUYECKUE BEIMYMHBI U (POPMYIbl, HEOOXOIUMBIE
TU1sl €€ peleHus1, MPOBOJAUTh PacUEThl U OLICHUBATh PEaTbHOCTD MOJYYEHHOTO 3HAYCHUS
(br3MYeCKON BEJIUUMHBIL;

pelaTh KadyeCTBEHHBIE 3a/lauM: BBICTPAUBATH JIOTMYECKH HEMPOTHBOPEUYUBYIO
LETIOYKY PACCYXKJIEHUM C ONOpOM Ha U3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznUecKkue sIBJICHUS,

WCIIOJIB30BaTh MPHU PEIICHUU Y4YeOHBIX 3a7a4 COBPEMEHHbIE WH(OpPMaIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAllUM U TMPEJICTaBICHUS
y4eOHOW W Hay4YHO-TIOMYJSpHOM uWH(OpMauMM, TMOJYYEHHOM U3  Pa3IUYHBIX
HMCTOYHUKOB, KPUTHYECKHA aHAIM3UPOBATH MOJTydyaeMyro HH(popMaIuio;

MPUBOAUTL MPUMEPHI BKJIaJIa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHUE MPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIB30BaTh TEOPETUUYECKHUE 3HAHMS MO (DU3MKE B TMOBCEAHEBHOW KU3HM IS
obecrnieueHus: 0Oe30macHOCTH Mpu oOpalleHnH ¢ npudopaMud €W TEXHUYECKUMHU
YCTPOUCTBAMU, ISl COXPAHEHUS 3JI0POBbS W COOJIIOJCHUS HOPM DSKOJOTHYECKOTO
MOBEJICHUS B OKPY KaIOIIEH cpejie;

paboTaTh B IPYIINE C BHIMOJIHEHUEM PA3IMYHBIX COLIUATIBHBIX POJICH, MJIAHUPOBATh
paboTy Tpymmbl, pPalMOHAJIBHO pacHpeieNsTh OO0S3aHHOCTH U  IUIAaHUPOBATH
JEeSTENBHOCTh B HECTAHJIAPTHBIX CUTYAIMSIX, aleKBATHO OIEHUBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB T'PYIIIbI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.

K xonmy oOyuenust B 11 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh ChOPMHUPOBAHHOCTD Y 00YUAIOIMMUXCS YMCHUI:

JEMOHCTPUPOBATh HA TMpPUMEpax poJb U MecTo (PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
T€XHOJIOTUM, B NPAKTUYECKOM MEATECIBHOCTH JIFOJECH, IEJIOCTHOCTh W E€IUHCTBO
buznuecKkoi KapTUHBI MHUPA;

YYHUTHIBATh TPAHUIIBI PUMEHEHHSI U3YyYEHHBIX (DU3MYECKUX MOJEINICH: TOUYCUHBIH
AIEKTPUUYECKUI 3apsi, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, SIEPHAS] MOJIENIb aTOMa,
HYKJIOHHAsi MOJIEIb ATOMHOTO s/Ipa MpU PEIIeHUH (PU3NIECKUX 3a71aY;

pacno3HaBaTh (uU3MYECKue SBIEHUSA (TIPOLeCCh) U OOBIACHATH MX HA OCHOBE
3aKOHOB DJJIEKTPOAMHAMUKHA W KBAHTOBOW (DHM3WKU: DIEKTpUYECKas TPOBOIUMOCTD,
TEMJIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE [EWCTBUS TOKAa, B3aUMOJICUCTBUE
MAarHUTOB, 3JICKTPOMAarHUTHas UHAYKIUS, JEUCTBHE MATHUTHOTO TOJSl HA MPOBOJHUK C
TOKOM W  JBIDKYIIWWACS  3apsii, JJICKTPOMAarHUTHBIE KoOJieOaHWUS W  BOJIHBI,
MPSIMOJIMHEWHOE PacTIPOCTPAHEHUE CBETA, OTPAKEHHE, MpejoMiieHne, nHTepdepeHims,
nudpakus W TOJApU3alUsa CBETa, JUCIEpPCUs CBeTa, (POTO3NEKTpUUYECKUil 3PdexT
(boToadhdekT), cBETOBOE MaBICHHE, BO3ZHUKHOBEHHE JMHEMYATOrO CIIEKTpa aToma
BOJIOPOJIa, ECTECTBEHHAs! U UCKYCCTBEHHAS PAIMOAKTUBHOCTb;



ONKCHIBATh M3YYEHHbIE CBOMCTBAa BeIleCTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE, BJIEKTPUUYECKYI0 IMPOBOJUMOCTh PA3IMYHBIX CPEl) U DJIEKTPOMArHUTHbBIE
ABJIEHUA (IIPOLIECCHI), UCIOJIB3Ys (PU3MUECKUE BEIMYMHBI: 3JEKTPUUYECKUN 3aps, CUiia
TOKa, OJJICKTPUYECKOE HAMpPsKEHUE, DJIEKTPUUYECKOE COMNPOTUBJIEHUE, PA3HOCTb
MOTEHIIMAJIOB, AJEKTPOABMXKYIAsg cuia, paboTa TOKa, MHAYKLIMS MarHUTHOTO TMOJI,
cuna Amrnepa, cuia JlopeHna, MHAYKTUBHOCTh KaTYILKH, SHEPIHs 3JIEKTPUUYECKOTIO U
MarHuTHOTO TOJIEH, MEPUOJI U YaCTOTa KOJeOaHUil B KoJeOaTeIbHOM KOHTYpE, 3apsii U
CHJIa TOKa B MpOIIECCE TapMOHMYECKHX HIIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTosiHME W ONTHYEcKas Cujla JIMH3bI, [P ONUCAHUU MPABUIBHO TPAKTOBATh
(u3MYECKHUI CMBICI UCIIONb3YEMBIX BEIMUYMH, UX 0003HAYECHUSI U €UHUIIbI, YKA3bIBATh
(opMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUYUHY C APYTUMU BEIMUUHAMY;

OMKCHIBATh N3YYEHHBIC KBAHTOBBIC SIBJIICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NYECKUe
BEJIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJMHA BOJIHBI M YacTOTa CBETAa,
SHEPrus U UMITYJIbC (DOTOHA, IEPHUOJ MOTypacnaga, SJHEPrus CBA3M aTOMHBIX sJIep, MPH
ONMHMCAHUM TPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICT HCHOJIb3YEMbIX BEIUYUH, UX
0003HaUYEHUsI U €JUHUIIBI, YKa3bIBaTh (POPMYJIIbI, CBA3BIBAIONINE NAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMH BEJIMYMHAMU, BBIYUCIIATH 3HAUCHUE (PU3NYECKON BETUUMHBL;

aHANMM3UPOBaTh (PU3MYECKHEe TPOLECCHl M SABJICHUS, HUCIONb3Yys (QU3NYECKue
3aKOHBl W MPUHIMMBL: 3aKOH OMa, 3aKOHBI TMOCIENOBATENBHOIO M IMapaiebHOTO
COEIMHEHUs TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3akoH BIEKTPOMAarHUTHOU
UHIYKUAH, 3aKOH MPSIMOJMHENHOTO paclpOCTPaHEHUs CBETa, 3aKOHBl OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHHs CBETa, ypaBHeHUEe DWHIITEeHA st dhoTodddexTa, 3aKOoH
COXpAaHEHMs DJHEpPruMU, 3aKOH COXPAHEHUs  UMIIyJbCa, 3aKOH COXpaHECHUS
ANEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHHs] MacCOBOTO YMCIIa, OCTYyaThl bopa, 3akoH
PaAMOAaKTHUBHOTO paciajia, Mpyu 3TOM Pa3INyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €TO
MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBHS (TPAaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

ONpENENATh HAIMPABICHUE BEKTOPA MHIAYKIMM MArHUTHOTO MOJS MPOBOJHUKA C
TOKOM, CUJibl Amriepa u cuibl JIopeHua;

CTPOUTH U OIMCHIBaTh HM300pakKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM, TOHKOW
JIMH30M;

BBINOJIHATH YKCIEPUMEHTHI IO MCCIEA0BAHUIO0 (PU3NUECKUX SIBICHUN U TPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH: IpuU 3TOM (OpMyIUpoBaTh
npoOiemy/3afady M TUIOTE3Y Yy4eOHOTO OHKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEI0AKEHHOT0 000pyA0BaHUs, TIPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOJBI;

OCYIIECTBIISITh IIPSIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BETUYNH, IPH 3TOM
BbIOMpaTh ONTUMAIbHBII CHOCO0 H3MEpPEHUs W HUCHOJIb30BaTh H3BECTHBIE METObI
OLIEHKH ITOIPEITHOCTEN U3MEPEHNN;

HCCIIEIOBATh 3aBHCUMOCTH (DPU3MUECKUX BEIUYMH C HCIOJIb30BAHMEM MPSIMBIX
M3MEPEHUI: TpPH HTOM KOHCTPYUPOBATh YCTAHOBKY, (PHKCHUPOBATH PE3YJIbTAThI
MOJIY4YEHHOW 3aBHCHUMOCTU (PM3MUYECKHX BEJIMYMH B BHUJE TaOIUL U IpadUKOB, Ie€1aTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAHHUS;



coOyoaTh MpaBuia OE30MacCHOro0 TpyAa NpH TMPOBEICHUM HCCIECIOBAHUN B
paMKax y4yeOHOro »HKCIEPUMEHTa, YYEOHO-UCCIEAOBATENbCKOM W  MPOEKTHOM
JESATENbHOCTH C MCIHOJb30BAaHUEM HW3MEPUTENbHBIX YCTPOMCTB M J1aDOPaTOPHOIO
000py10BaHMUS;

pemarb pacu€THbIE 3aJa4M C SIBHO 3a/IaHHOM (PU3MYECKOW MOJIEINbIO, HUCIONb3Ys
(¢u3nueckre 3aKOHbl W TMPUHIUIBI, HA OCHOBE aHalu3a YCJIOBHUS 3a/Jayd BbIOMPATH
(u3NUECKyI0 MOJIENb, BBIACHATh (DPU3UUECKUE BEIUYMHBI U (POPMYIIbI, HEOOXOIAUMbIE
ISt € peleHus, IPOBOAUTH PACUETHI U OLIEHUBATH PEaIbHOCTh MOJIYYEHHOTO 3HAUYCHUS
(br3MYeCKON BEJIUUMHBIL;

pemiarb KadyeCTBEHHbIE 3a/aud: BBICTPAUBATh JIOTMYECKHM HEMPOTHBOPEUHBYIO
LENOYKY pacCyXICHU C OMNOpoll Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznueckue siBICHMUS;

UCIIOJIb30BaTh MPU PEIICHUH Y4YEOHBIX 3aJlad COBPEMEHHbIE WH(OPMAIMOHHbIE
TEXHOJOTUU IS TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPHOPETALMU M MPEACTABICHUS
y4eOHOM U HAy4YHO-TIOMYJISPHOM UWHGOpPMAIMKM, TMOJYYEHHOM U3  Pa3IudHbIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYyHaeMYI0 HH(POPMAIIHIO;

OOBSCHATH NMPUHLHUIIBI JACHUCTBUS MaIllMH, MPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
pasnuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJb30BAHUS B TOBCEAHEBHOM KU3HMU;

NPUBOJUTH MPUMEPHI BKJIAJla POCCUUCKUX MU 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, B 00BSICHEHUE TTPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOW KU3HU IS
oOecrieueHus: 0€30MACHOCTH TIpU OOpalleHHuH C TMpudopaMud U TEXHUYECKUMU
YCTPOMCTBAMU, HJii COXPAHEHHsI 30POBbS M COOJIOJIEHHUS HOPM IKOJIOTHYECKOTO
TIOBE/ICHUSI B OKpYKAIOIIeH cpenie;

paboTaTh B IPYIINE C BHIMOIHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, MIIaHUPOBATh
paboTy Tpymmbl, pPaIMOHAIBHO paACIpeAeNaTh OO0S3aHHOCTH U IUIAHMPOBATh
JEeSTENBHOCTh B HECTAH/IAPTHBIX CUTYAIMSIX, aleKBATHO OICHUBATH BKJIAJl KaXJIOTO U3
YYaCTHHUKOB I'PYMIIbI B PEIIEHUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1.OU3UKA U METOAbI HAYYHOTI'O NTIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMata > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m. edsoo.ru/7FALbF72
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
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Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazpen 1.2JIEKTPOJAUHAMUKA
11 MarnuTHO€ noJie. DIeKTpOMarHuTHAs 11 1 3 bubnuotexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHBIE 9 1 bubnuorexa [JOK
' KOJIeOaHus https://m.edso0.ru/7f41c97¢c
29 MexaHn4ecKre U 3JIEKTPOMArHUTHbBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Orrruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
OCHOBBI cIEMATIBHOW TEOpUHU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 6
MICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 4
Ctpoetine atoMa https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A1pO 5 bubnuorexa [IOK
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Hroro no pazneny

15

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DeMeHTBl aCTPOHOMHH M aCTPOPUIUKU 7 Et?riﬂ;l ;T::;saof r(3/1§f41c97c
Hroro no pazneny 7
Paznen 6.OBOBILIAIOIIEE IOBTOPEHUE

6.1 OGo01raroriee MOBTOPEHHE 4 Et?[inll;l ;f:(;:)g r(3/1§f41097c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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