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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW TmporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke C yd€Tom
benepanpHOl paboduell MporpaMMbl BOCIIUTAHMS ¥ KOHILEMIMHM TPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBS3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpeIHEro oOuiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHM: JIMYHOCTHBIE, MeETalmpeaMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3yabTaThl MO rojilaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Du3nkay Mo rojgaM o0ydeHus.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, Ouonoruel, gusudyeckor reorpadueir m actpoHoMuen. Mcnonb3oBaHue W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJYYEHHs] HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HaAyYHBIH METOJ MO3HAHUS TPU BBIIIOJHEHUH UMU Y4EOHBIX UCCIIEI0OBAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro 00IIero 00pa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3UKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanosaraeT UCHoIb30BaHHE TYMaHUTAPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKHMMHM ITPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype GuU3nku npeamnonaraet 3HakOMCTBO C HIMPOKHM
KpYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIIEHHBIX 3KOJOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHBI C Pa3BUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MPOOJIEM pallHOHAIEHOTO MTPUPOONIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha yYpOBHE CpeaHero oOmero oOpas3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopuu, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNPpCACTAaBJICHUAX O IPUPOAC, I'paHULIAX NPHUMCHUMOCTHU TCOprI, I OITKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOLIECCOB).
CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke OOBeAUHEHBI B OOUIUN CIHCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOEHHOCTEH MIaHUPOBaHUS U OCHaleHUs kaObuHera ¢usuku. [lpu 3Tom
obOecnieunBaeTcs OBJIaJIeHHE OOy4alOIIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUManME YACIACTCS PCUHICHUTIO paC‘-IéTHBIX N KAQUYCCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX Pa3gCIOB. HJ’IS[ KauC€CTBCHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS. 3a/laHusi Ha OOBSICHEHHWE NPOTEKaHWs (QU3UUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO Kk MarepuasIbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CPEIHETO
oOuiero o06pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOuHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabunere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.
JlemoHcTpamoHHOe 000pynoBaHue (opMHpPYeTCs B COOTBETCTBUM C IMPHUHIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaboparopHoe obOopynoBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT dopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HKCIIOJIb30BAaHUH AHAJOTOBBIX M IHU(POBBIX MPHOOPOB, a TakkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TabOpaTOPHil.
OCHOBHBIMH HENSIMHU U3YUEHUS (UMUK B 00IIeM 00pa30BaHUM SIBIISTFOTCS:
e (QopmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOMIMXCS K HAYYHOMY H3yYEHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYabHBIX U TBOPYECKHX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4CHHs] OCHOB CTPOCHHUS
MaTtepuu U (yHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;



(dhopMHpOBaHHE YMEHUN OOBSICHATH SBIICHUS C UCIOIh30BAaHUEM (PU3UYECKUX 3HAHUHN U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHKE MPEACTABICHUN O POIM (GUUKH JUIS PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHne 3TuX Iieiell oOecrieunBaeTcs pPEIICHHEM CIIEAYIOIUX 3a1ad B Ipoliecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U DIIEMEHTHI acTpO(U3UKH;

dbopMHpOBaHHE YMEHUW TIPUMEHSATH TEOPETUYCCKHE 3HAHWS JUIS OOBSCHEHUS
(bU3UYEeCKUX SIBIIGHUM B TIPUPOJIE U JJsl TPUHATHUS TPAKTHYSCKUX PEIICHHH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pElHIeHHs pA3IMYHBIX 3aJad C SIBHO 3a/JaHHOM (u3nueckoi
MOJENbI0, 3a/ay, MOJpa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE (PU3NYECKOU
MOJIENH, aJIEKBAaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPeNy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEIEHUS (PU3MUECKUX
SKCNEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAlMH,  ONpeieseHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbI YpOBEHH) Ha YPOBHE CpeaHEro oodmiero oOpa3oBaHUs
otBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henemo), B 11 kimacce — 68 ygacoB (2
yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs Ja00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YUYUTENb JEJacT BBIOOP IMPOBEICHHS JIAOOPATOPHBIX padOT H
OTIBITOB C YY4ETOM UHAWBUAYAIBHBIX OCOOCHHOCTEH 00YyJatONIXCsl.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA
10 KJIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Posib
9KCIIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Ponp m mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOCKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)KeHHe TepeMeIIeHI 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJUHEHHOE IBIWKEHUE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELIEHUS MaTePUAIbHON TOYKU OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BrkeHMEe MATEpUATIBHOM TOUYKHM IO OKPYKHOCTH C
MOCTOSSHHOM TI0 MOJYJI0 CKOPOCThIO. YTJIOBas CKOPOCThb, JIMHEHHAas CKopocTh. llepumom u
yactoTa oOpameHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cuctemsbl OTCUETA, MIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK JABUKECHHUSL.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>KeHUS Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIECIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  NYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPAaBHBIE IPOMEXYTKA BpPEMEHU IIPU PABHOYCKOPEHHOM JIBIDKEHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepBoiii 3akoH HproToHa. MHEpIIMANbHBIE CHCTEMBI
OTcYéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hbrotona ist
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTe€pUaIbHBIX TOYEK.

3akoH BceMHUpHOTO TAroteHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia cOmpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJIKOCTH WUJTU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAUE€HUS U CKOJILKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux aehopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMIyJibca. PeakTUBHOE IBUKEHHE.

PabGora cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpoONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo mOTEHIMATBHOM YHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TOMOIIBIO ABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.



HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoaexkyasipHas Gpu3uKa U1 TEPMOIUHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkenue. Huddysus. XapakTep ABWKCHUS W B3aUMOJICHCTBUS YaCTHI]
BelmecTBa. MoJielu CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojeiied. Macca u pa3mepsl Mojekyn. KonamdyecTBo BellecTBa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOro Ta3za. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOW HSHEPruu
TEIUIOBOrO JABWKEHHWS dvactul rasza. Illkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmnaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. | paduueckoe mpeacTaBiIeHue U30IMPOIECCOB: U30TEPMa,
n30xo0pa, uzobapa.

Texnudeckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JOUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu MOIEKyI
OPraHUYeCKUX COCTMHEHUMH.

OmnbrTel 0 AU Gy3Un KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, WUTIOCTPUPYIOLIAask IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/aA.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHd o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocrno6bl mepmoouHamuku

TepmonuHamuueckass cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3MeHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprUusi 0JHOATOMHOTO
nJeanbHOTOo ra3a. Buael Temnonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3ITydyeHUe. Y IeJbHas
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI IpH TEIUIONepeaaye.

[Tonsitne 06 ammabatHoM mporecce. IlepBeiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTaius padoThl rasa.

Bropoii 3akon TepmoarHaMuku. HeobpaTUMOCTh IPOIIECCOB B MMPUPOJIE.

TennoBbie MamuHbL. [IpuHIMTIBL AeiicTBUS TeMIOBBIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment none3Horo aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBUS. DKOJIOTHYECKHE MPOOIeMbl TETIOHEPTETHKY.

TexHuueckne YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, OITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeneHne BHYTpEHHEH HSHEPIMM Tela IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKH H3
OYyTBUIKM TIOJl JICHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3¢pupa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpALIN).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 10 aMabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHueHcamus. Mcmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwleHHbIN map. YaenpHast TEIioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrainmuyueckue u amopgHbie Tena. AHU30TPOTIUSI CBONUCTB KPUCTAILIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJJOpUMETP, TEXHOJIOTUM TIOJIy4E€HHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHUCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBJIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

DnekTpu3anusa Tell. OJEeKTpudeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[TIpoBOAHMKH, TUATIECKTPUKH U MOTYPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM  3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnonis. [lpuHnun cynepno3unuu
3JEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

Pabora cun anmekrpocratmyeckoro moiisa.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOIHUKHY U TUAIEKTPUKHU B DJIEKTPOCTATUYECKOM T0Jie. [{uaneKkTpudeckas NpOHUIIAEMOCTb.

OnektpoéMkocTh. KoHzaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOIHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.



DnexTpocTaTHUecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PAcCTOSTHUS MEXK/Ty HUMH U IU3JICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax

DOneKTpUYecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcTouHMKM TOKa.
Cuna Toxka. [IoCcTOSIHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBJIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTB JIEKTPUYECKOTO TOKa.

DNeKTpOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIICHHE HCTOYHUKA TOKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHAas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHUS] METAJIIOB
oT TemMmeparypsl. CBEpXIpPOBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacilaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSITEIbHBIN U HECAMOCTOATENbHBIN pa3psia. MosHus.
[Tna3ma.

TexHuueckre yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, HMCTOYHHMKM TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COIMPOTUBICHHS, BAKyyMHBIM THOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
[IOJIYIPOBOJIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAJAH
MOINIEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue >neKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHWE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSS MPOBOIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne SneKTpOABMAKYHIEH CHJIBI HMCTOYHMKA TOKA U €ro0  BHYTPEHHErO
CONPOTHUBIICHHUSL.

Habnronenue snexTpoiinsa.

MexnpeamerHbie CBA3U



N3ydenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHbIM (akT, TUmoresa, (usuyeckas BETUYMHA, 3aKOH, TEOpus, HaOIIOICHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMBl YypaBHEHHMW, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpauKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOpPbl M MX IPOEKLUHUU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe IBIWXKEHUE B KUBOU npupoje, muddysus, ocMoc, TerooOMeH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENadH, TEIJIOBOE PAaBHOBECHE), DIEKTPUUECKUE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIUAIINS, TralbBaHUKA.

l'eoepaghus: BNaXXHOCTH BO3/AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHNEe IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHUCIIE
HAaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPBHI, FaJIbBAHHKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoi uHaykiuu. [I[puHIUI Cyneprno3uiiui MarHuTHBIX Mojied. JIMHUKM MarHUuTHOM
nHayKuuu. KapTrHa nTuHUN MarHUTHOM MHIYKIMU T10J1S1 IOCTOSIHHBIX MarHUTOB.

MarnuTHO€E 1oJie IPOBOAHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Dpcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYILAS CUIIA MHIYKIIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMU Dapanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHIAYKIMUA B IPOBOJAHHKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTuBHOCTD. SIBJIE€HUE CAMOMHAYKIMH. DJIEKTPOIBUKYILAS CUJIa CAMOUHIYKIUU.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.
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Texnuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE MAarHuThl,
JJIEKTPOMArHMTBHI, 3JIEKTPOJBUrATEINb, YCKOPUTEIIN YJIEMEHTAPHBIX YAaCTHUILL, UHIYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIMHUM UHIYKIMA MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMKYIIEH CHIIBI MHIYKIIMK OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO IMOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBICHNS 3JEKTPOMarHUTHOW MHYKIUH.

Paznea S. KosredOanust u BOJIHbBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHWsA. [ apMoOHHMUYeCKHe
kosebanus. Ilepwon, dvacrora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UCAUTHBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHyCOMAQIbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKCHUS.

Tpancdhopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYESCKON SHEPruu.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa wHCHoiab30BaHUS
ANIEKTPOIHEPTI U B IOBCEIHEBHOM YKU3HHU.

Texuuueckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHHE: OHIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (IPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmnorpaMmbel — (3aBUCHMMOCTA  CHJIBI  TOKa W HAmNpsDKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHA.
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Pe3onanc npu mocnegoBaTeIbHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOpa.

Moeinb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue TmepeMEHHOTO TOKa B 1€MW U3 TOCIEIOBATENBHO COCTUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60Hbl

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JuHa BOJHBL [lomepeunble W TpojosibHBIE BOJHBL. MHTepdepenumss u  audpaxius
MEXaHUYECKHX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJIEKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanusi BeKTopoB E, B, V B snexkrpomarautHOi BojiHE. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHne, ToJispu3anus, maudpakius, wuatephepeHius. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJH. [IpuMeHeHHe SJEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKAIOMIEH CPEJIbI.

TexHuyeckne ycTpoWCTBAa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MUHCTPYMEHTBHI,
YIBTPa3ByKOBasi JUAarHOCTUKAa B TEXHUKE W MEAMIIMHE, paaap, paguonpUEMHHK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE TOTIEPEUHBIX U TTPOJIOJTHHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJIH.

Ha6nronenue narepdepeHuy u AuGpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOM W YacTOTOM
KoJeOaHMii.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJOMIICHUE,
noJspu3anus, Judpakiuus, HHTepdepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonHeliHOe pacipoCTpaHEHUE CBETa B OJIHOPOJAHOM cpeje.
JIyu cBera. ToueuyHbIil ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300pak€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbIi yrojg MOJHOTO BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus cBera. CroxxkHbli cocTaB 6enoro cera. L[Ber.

CobOwuparoniue ¥ paccewBaroiye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsHUE U
OTITUYECKAs CHJIa TOHKOW NUH3HL. [locTpoeHne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmyna TOHKOM JIMH3BI. Y BEIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.
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BonnoBast onrtuka. WuTepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUSA
HaOII0IEHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JBYX CHH(pa3HBIX
KOI€PEHTHBIX UICTOYHHUKOB.

Hudpakmuss cBera. Judpakunonnas pemérka. YciaoBHe HaONIOJCHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJCHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa M IPAKTHUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToarmnapar,
MIPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OITHKA, AU(paKIUOHHAS
pemeéTKa, TMOJIAPOULI.

Jlemoncmpayuu

[IpsimosnHEiHOE pacnpoCTpaHeHue, OTpaKeHWe M NpejomiieHue cBera. OnTuyeckue
pUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

Ha6nronenue aucnepcun ceTta.

[TonyueHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue nokaszaTesns IpeIoMIICHUS CTEKIIa.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH
['panuIbl MPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. [locTymaTel clielHallbHOW TEOpHH
OTHOCHTEJILHOCTH: HWHBApPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, IPHHIUI
OTHOCHTEIBHOCTH DUHINITEHHA.
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHUE JUTHHBI.
DHEprus ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrusi MOKOSI.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.

OtkpeiTie u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHiuTeitHa 11 porosapdexra. «KpacHas rpanuna» gporosddexra.

JHasnenue ceera. Onpitel [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoHCTBa W IpakTHYECKOe NpUMEHeHue: (oTorneMeHT, (OTOTaTUHK,
coJiHeyHast 0aTapest, CBETOAUOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE C IIMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTodhdexTa.
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Ceeroauo.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -vactuil. [lnanerapHas
Mmozenb aroma. [locrynarer bopa. M3nyyenue u nornomenre GOTOHOB MPH IEepexoje aToMa ¢
OJIHOTO YpOBHSI BSHepruu Ha JApyro. Buapl crnekrpoB. CrekTp ypoBHEH 3HEprud aroma
BOJIOpO/JIaA.
BounnHoBbIe cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Tyaau3Mm.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.
TexHuueckue yCTPOMCTBA M NPAKTUYECKOE INPUMEHEHHUE: CHEKTPaJbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopra.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntonenue nuHelyaTbIx CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenue nuHeHYaToro crexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTh CTpOCHHS  sfpa. OTtkpbITHE
paaunoaktuBHOCTH. OnbITH Pezepdopaa no onpeneneHnio cocraBa pagdoakKTUBHOIO U3TydeHHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paanoakTUBHOCTH Ha JKHUBbBIE OPraHU3MBI.
OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmownas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio saapa. M30Tomnsl.
Anbba-pacniaz. DIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.
Anepublie peakuuu. Jlenenvie u cUHTE3 SAEP.
SAnepubiii  peaktop. TepmosmepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON SHEPreTUKH.
DOneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAONIOAGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHuueckre ycTpoiCTBa M NMPAKTHUUECKOE MPUMEHEHHE: J03UMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6oMoa.
Jlemoncmpayuu
CuéTunK MOHM3UPYIOUIUX YACTHUILI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (o TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

OTansl pa3BUTUA  ACTPOHOMUH. HpI/IKJ'IaI[HOe U MHPOBO33PCHUYCCKOC 3HAUCHUC
ACTPOHOMMHHU.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[LI, IUIAHCTBI, UX BUIUMOC IBUKCHUC.
ConHeuHas cHCTEMa.

Connue. ConneuHnass akTUBHOCTh. McTounuk sHeprum ConHua M 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTUKHU. JMarpamma «CHEKTPabHBIA KJIAaCC — CBETUMOCTBY». 3BE3/bI
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[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
IocJIeI0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE3A. CoOBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUU U 3BoJronu CoJlHLIa ¥ 3BE31. DTambl KU3HU 3BE3 L.

Muieunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBasapsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmupenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nsimydeHue.

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIs OTIpEJIeNICHUs TMOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHbBIE CO3BE3/Us
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKON cdepax [esATeNbHOCTH 4YelOBeKa, pojdb U MeCTo (GU3MKM U acCTPOHOMHH B
COBPEMEHHOM Hay4yHOH KapTHHE MHpa, pPoib (U3NYECKON Teopu B (QOPMHUPOBAHUU
MpesIcTaBlIeHU 0 (prU3nUYecKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHUHBI MUpPa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHI 0 IpUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHS B 11 Kimacce oOCymecTBIseTCS € Y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HU3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SIBJICHUE, Hay4dHbIH (akT, Tumotesa, (u3nyeckas BeEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE,
SKCIIEPUMEHT, MOJCIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU NI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpuyeckue SBICHUS B KUBOM MNpupoje, KojedaTelnbHbIE IBUKEHUS B
KUBOW IPUPOJIE, ONTUYECKUE SIBJICHUSA B JKUBOM IpUPOJE, NEUCTBHE pPaJUALMM Ha YKUBbIE
OpraHU3MBblI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PelIETKH, CIIEKTPAIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TIOJIFOCA 3€MITH, 3aJIe)KH MarHUTHBIX Py, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonozcus: TMHUM DJIEKTPOIIEpENad, T€HEPATOp MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATED,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmapar, BOJIOKOHHAasi ONITHKA, COJTHEYHas OaTapes.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

OcBoenne yueOHOro mpenmera «®dusuka» Ha ypoBHE CpenHero o0miero oOpa3oBaHHS
(6a30BBII  YpOBEHB) JOHKHO  OOECTIEUUTHh  JIOCTHKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3ynbTaThl OCBOCHHS y4deOHOro mpeamera «®Du3nKa» NOJDKHBI OTPaXKaTh
TOTOBHOCTh M CHIOCOOHOCTh OOYYaIONIMXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOIN BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIWH, TO3UTUBHBIX BHYTPEHHHUX
yOeXKIEHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacimpeHue XKU3HEHHOTO OIbITa M OTBITa JIEATEILHOCTH B IMPOIECCE peaTu3allii OCHOBHBIX
HaTPaBJICHUN BOCITUTATEIBHON NESITEIPHOCTH, B TOM YUCIIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TIO3MIMU  OOyJarollerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

MPHUHATUE TPAIUIMOHHBIX OOIIEYETIOBEYSCKAX TYMAHUCTHUECKHUX M JIEMOKPATUYCCKUX
LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JNIESTEIBHOCTh B WHTEpPECAaX TPAXKIAHCKOTO OOIIECTBA,
Y4acCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aIlnu;

YMEHHUE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHUH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESTEILHOCTH,

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh POCCHUCKOM IPaKTaHCKOW UICHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYJapCTBCHHBIM CHMBOJIAM, IOCTHXKCHHSM POCCHUHCKHX
y4EHBIX B 00J1aCTH (PU3UKU U TCXHHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

cOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO MOBEICHUS;

CIOCOOHOCTh OIICGHUBATh CUTYAIlMI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B JCATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaa B IOCTPOCHHE YCTONYMBOTO OyIyIero;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ICTETHYECKOE OTHOIICHUE K MUPY, BKIIOYasi CTETUKY Hay4YHOTO TBOPUYECTBA, MPUCYILETO
¢u3nveckoit Hayke;

5) Tpy0BOTr0 BOCIUTAHUS:
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UMHTEpEC K pa3iu4yHbM chepaM TpodecCHOHATHHON NEATETbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DM3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieit
npoeccuu U peain30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa30BaHHIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh AKOJIOTHUECKOW KYIBTYpHl, OCO3HaHHE TJOOATBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIeN YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

paciiupeHHe OmbITa JAEATEIbHOCTH SKOJOTMUYECKON HamnpaBlI€HHOCTH Ha OCHOBE
HUMEIOLIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS QU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAay4HOU N1eATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUs: (HPU3MKU
OCYILIECTBIISITh IPOEKTHYIO M MCCIIEI0BATENbCKYIO EATENIbHOCTh UHANBHIyaIbHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTebHBIE YHUBEPCATbHBIE YUeOHbIE el CTBHUS
ba3oBrble Jornvyeckue aelcTBUSA:

CaMOCTOSITSIIBHO (DOPMYJIMpOBaTh M aKTyaJIM3UPOBaATh MNPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

OTIPEICIIATH SN JCATCILHOCTH, 331aBaTh MapaMeTPhl M KPUTESPHH UX JTOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHBACMBIX (PM3NICCKUX SBIICHUSIX;

paspabaThIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePUATIbHBIX
1 HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTH, OIICHWBATh COOTBETCTBHE PE3YJIbTAaTOB IICIISIM,
OIICHUBATh PUCKH TOCJICACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PAOOTy B YCJIOBHSAX PEAIBLHOr0, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3zoBble nccienoBare/bcKue 1eHCTBUA.

BIIQJICTh HAyYHOW TEPMHHOJIOTHUCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMN
HAYKH;

BJIAJICTh HAaBBIKAMH y4eOHO-HCCIICIOBATEIbCKON M MPOEKTHOM JEATEIILHOCTH B 00JacTH
(U3HUKHN, CIOCOOHOCTBHIO M TOTOBHOCTHIO K CAMOCTOSITETFHOMY MTOUCKY METOJIOB PEIICHUs 3a1a4
(bU3MUYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3IMYHBIX METO/I0B TIO3HAHMS,

BIIAJIETh BUAAMU JEATEIHHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HMHTEPIpEeTaIlHH,
MpeoOpa3oBaHUI0 M TMPHUMEHEHUIO B PAa3JIMYHBIX YUYEOHBIX CHUTyallMsX, B TOM YHCIE TMpU
CO3JaHUH Y4EOHBIX MTPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBaTh 3a7ady, BBIIBUTATH
TUNOTe3y €€ pelIeHHs, HaXOMUTh apTyMEHTHhI JUIs JI0Ka3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3MPOBATh TIONYYCHHbIE B XOJE peUIeHHs 3aJauyd pPe3ylbTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;
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CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Jadyd B 0Opa30BATENBbHOM NEATEIBHOCTH, B
TOM YHCJI€ IPU U3yUCHUN (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HEICATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJyIaraTb OPUTMHAIbHbIE MOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOIYCKAIOIINE aIbTEPHATUBHBIEC PELLICHUSI.

Pa6ora ¢ undpopmanmueii:

BJIAJICTh HAaBBIKAMHU IOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUI0 U
MHTEpIpeTaIio HHPOPMAIK Pa3In4YHbIX BUJOB U (pOpM NpeacTaBICHUS;

OIIEHUBATh JJOCTOBEPHOCTh HH(OPMALINH;

HCIIOJIb30BaTh CpeAcTBa WH(GOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/1ad C COONI0/IEHuEM
TpeOOBaHUN 3PrOHOMMKH, TEXHUKH 0€30I1aCHOCTHU, TUTHEHBI, pECYpCOCOEpEeKEeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011aCHOCTH;

co3ZaBaThb TEKCThl (DU3MYECKOTO COJEpXaHWs B pazdu4HbIX (opmarax ¢ ydéTom
Ha3HayeHus UHQopManmMW U UENEeBOW ayIUTOPUM, BBIOUpas ONTUMAIbHYIO (QOopMy
MIpe/ICTaBICHHS U BU3yaIU3aIUU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYILECTBIIAThH OOIEHNE HA YpoKaX (PM3UKU U BO BHEYPOUHOU JEATENBHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(DIMKTHBIX CUTYALMHA U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHMMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHyaIbHOHN paboThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEHN KaXI0TO0 4Ie€Ha KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOW JESITEIBbHOCTH, OPIaHHU30BBIBATH W KOOPAMHHUPOBATH
JOEUCTBUS MO €€ IOCTMXKCHMIO: COCTaBIATH IIAaH ACWCTBHMM, PacHpelesiTbh pOJIM C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBAaTh Ka4eCTBO CBOEr0 BKJIAJa U KaKJOI'0 Y4aCTHMKA KOMaHJbl B OOLIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE INPOEKTHI, OLICHMBATh WAECHU C INO3ULUU HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPAaTETMYECKOE IIOBEIEHUE B PA3IMUHBIX CHTYyalHUsX,
IIPOSIBJISTH TBOPUYECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcajibHbIe Y4eOHbIe 1eiCTBUS
Camoopranm3anus:
CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENBbHYIO JESITENbHOCTh B 00OJacTu (PU3UKUA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbBHO COCTABJISITh IJIAH PELICHUs] PAacUETHBIX M KAaYECTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUSI TPAKTUYECKOW paboThl ¢ YYETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;
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JieTaTh OCO3HAHHBIN BBHIOOD, apryMEHTHUPOBATh €ro, Oparb Ha ceds OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyIUIMH B obnactu  (pusmkwy,
IIOCTOSIHHO TMOBBIILIATH CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
1 MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

HCII0JIb30BaTh MPUEMBI peiiekcru Ui OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTyMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OMIHUOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPaMMBbI IO (pU3MKeE ISt
YPOBHSI CpeliHero oOmiero oopa3oBaHusl y 0OyUYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBII
MHTEJJIEKT, Ipeanoaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOUIETO CaMOKOHTpO!JIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlUMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTM)KEHHMIO IEIU U YyCHexy,
ONTHMMU3M, HHUIIUATUBHOCTh, YMEHHUE JACWCTBOBATH NCXOS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTh BHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATHBI

K xonmy obyuenus B 10 kiiacce mpenMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JESATENbHOCTH JIIOJIEH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHs] W3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarepuaibHas
TOYKa, MHEepIUaibHas CUCTeMa OTCcu€Ta, aOCONIIOTHO TBEPAOE TENO, WICANBHBIM Ta3, MOJEIH
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN AIIEKTPUUECKHUI 3aps] NpH peuIeHUU
buznueckux 3a1ad;

pacrno3HaBaTh (QHU3WYECKHe SBICHHUS (TPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIUHEHHOE [BI)KEHHE, CBOOOJHOE MajJeHue Tel,
JBIDKEHUE 110 OKPY)KHOCTHM, HWHEpLHs, B3auMojaeicTsue Tei, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeW M TBEPABIX Tell, U3MEHEHHEe 00bhEMa Tel MPH HarpeBaHUU
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(oxJytaXkieHUN ), TEIJIOBOE PaBHOBECUE, MCIIAPEHNE, KOHACHCALUs, [IaBJICHUE, KpUCTAJIIN3aLus,
KHUIIEHHE, BJIAKHOCTb BO3/lyXa, IOBBIIIEHHE JAaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30IIpoLeccax, 3JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OTIMCBHIBATH MEXAaHMUYECKOE IBW)KCHUE, MCIOJB3Ys (PU3MUECKHE BEIUYMHBI: KOOPHHATA,
IyTh, NEPEMEILEHNE, CKOPOCTb, YCKOPEHUE, Macca Teja, CUa, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLHUAaJIbHAs JHEPIus, MeXaHudeckas padoTa, MEXaHHMYECKas MOIIHOCTb; MpHU
ONMCAHMU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYUH, HUX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpyrUMH BEIMYMNHAMU;

OTMCHIBaTh H3yYEHHBIE TEIUIOBbIE CBONCTBA TENl U TEIUIOBBIE SBJIEHUS, HCIOJIB3YS
¢u3znueckue BEIMYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHss KUHETHYecKas SHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpEJHEKBaJApaTU4yHasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, ko3(p(ULIHEHT IMOJE3HOTO IEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3NUECKUI CMBICI UCIIOJIb3YEMBIX BEIMUYUH,
uxX 0003HAYeHUS M EOUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTUUMHAM;

OTHCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3yEMbIX BEIUYMH, HUX OOO3HAUYEHHS U €IAWHULIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUMHY C JPYTUMH BEJIMYUHAMY;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIOJb3yd (DU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM SHEPruH, 3aKOH COXPAHEHUs UMITYJIbCa, MPUHLUI CYNEpIO3ULUN CUJI, TIPUHIIMIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOM SHEPruM TEMJOBOIO JBM)KEHUS
MOJIEKYJ ¢ a0COJIOTHOM TeMIepaTypoil, mepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUs
3JIEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPaKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM KU3HM,

BBITMOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (PU3MUYECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM MpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, mpu 3ToM  (OpMYJIUPOBATH
npobiemy/3agayy M TUOOTE3y Y4eOHOrO OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOJIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUYECKHX BEJIUYMH, I[PU 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO H3MEPEHHs M HCIHOJb30BaTh H3BECTHBIE METO/bl OIIEHKU
MOrPELTHOCTEN U3MEPEHUN;

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKUMH BEITUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpU 3TOM KOHCTPYUPOBaTb YCTAaHOBKY, (PUKCHPOBATH pPE3yJIbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOaMIl U rpaduKoB, JeIaTh BBHIBOJIBI
10 pe3yJIbTaTaM MCCIEI0BAHMS;

coOmoaTh MpaBuia O€30MacHOrO TpyJda NpHU TNPOBEICHUM HCCIEAOBAaHHM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEICKOM UM  TMPOEKTHOW JEATENIBHOCTUH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0OPaTOPHOTO 000PyA0BAHHUS;
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pemiaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U MPUHLUIIBIL, HA OCHOBE aHAJIN3a YCIOBHS 33Jaudl BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOAMMBIC ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OIICHUBAThH PEAIbHOCTH MOyYCHHOTO 3HAUeHUS! (PU3HMUECKOM BEITMYMHBI;

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUYKY
pacCy>KJIeHUM ¢ ONOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHUE SBIICHNUS,

UCIONB30BaTh MPH PEHICHHH Y4YeOHBIX 33aJad COBPEMEHHBIE HMH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs] yuyeOHOU u
Hay4YHO-TIONYJISIPHOM HMHGOpMaIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTh TPUMEPHI BKJIAJA POCCUUCKHUX M 3apyOekHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW IKU3HU IS
obecrnieueHrs 0€30MacHOCTH MpU OOpallleHuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMH, AJIS
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaIolel cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
TPYNIbI, pAlUOHAJIbHO pacHpenesiaTh OOf3aHHOCTH U IUJIAaHUPOBAaTh JESTEIBHOCTH B
HECTaH/JApPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
NeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS W3YYCHHBIX (U3MUECKHX MOJENel: TOUYeUHbII
JNEKTPUYECKUN 3aps], Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJ€pHAs MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO Apa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MpOIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH U KBAHTOBOM (DU3MKHU: dJIEKTpUYECKash MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBME MAarHUTHOTO MOJs Ha IMPOBOAHMK C TOKOM M JBWXKYIIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, IUCIEPCUSt CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHASI U UCKYCCTBEHHAs PaJOAKTUBHOCTB;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCHOJb3ys (U3UYECKUE BEJIMYMHBI: JJIEKTPUUECKUM 3apsij, cujla TOKa, JJIEKTPUUYECKOEe
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUAJIOB, 3JIEKTPOABIKYILAsL CUJIA,
paboTa ToKa, WHAYKIMS MarHUTHOTO TOJs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHus SJIEKTPUYECKOI0 M MarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOILlecce FapMOHUYECKHUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWiIa JMH3bI, MPH OMNUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIONIb3yeMbIX BEINUYMH, WX OOO3HAYECHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

ONMCBHIBATH M3YYEHHBbIC KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJIB3YSd (U3NUYECKUe
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPrUs U
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uMnynbec (GOTOHA, TEPUOJ IMOJIypacraja, SHEPTUs CBSI3M ATOMHBIX SAEp, MpPH ONHUCAHUU
NPaBUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3WYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYUHAMH, BBIYHCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE TMPOLECCH U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBI MOCJEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHHM, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IMPEIOMIICHHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXpAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUs
MaccoBOr0 4YHCIa, HocTyaaTsl bopa, 3aKkOH pajnOaKkTUBHOTO pacnaja, MpU STOM pa3iaudarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
o0jacTu) IPUMEHUMOCTH;

OTIPE/IENATh HaIpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IPOBOJHHUKA C TOKOM,
cwibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHe, CO3AaBaeMOe IIIOCKUM 3€pKajoM, TOHKOW JIMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKHX SBICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM  TPSAMBIX U KOCBEHHBIX HW3MEpEHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUIOTE3y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBJISITh NPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHS M HUCIOJb30BATh HM3BECTHBIE METOJbl OLIEHKH
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHHUIA:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOIYYECHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHMJE TaOmUI MW TpaduKOB, [AenaTh BBIBOABI M0 pe3yibTaTaM
HCCIIEI0BaHUS;

cobmogark IpaBuia O€30MACHOrO Tpyda IpU MPOBEIEHUM HCCIEAOBAHUM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENLCKOM UM  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJENbl0, HUCHOIb3Ys
¢bu3nyeckre 3aKOHbI U NIPUHLUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI M (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHHus,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEINYHHBI,

pelaTh KauecTBEHHBbIE 3aJ[aud: BBICTPAUBATh JOIMUYECKH HENPOTHBOPEUMBYIO IETIOYKY
paccyXJeHU ¢ ONOpPOH Ha M3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MpPU pelICHHMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl TOUCKA, CTPYKTYPUPOBAaHMS, MHTEPIPETALUU U TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, MOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyr0 HH(OpPMAIHIO;

OOBSICHATH NPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3avyaTh
yCJIOBHS UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEHEBHOM KU3HU;

MPUBOANUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYXKAIOILIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUMA;

UCIOJb30BaTh TEOPETUYECKUE 3HaHWA 1O (HU3UKE B IOBCEIHEBHOM JKM3HU JUIS
oOecrieyeHns 6€30MAaCHOCTH MPU OOpAILIEHUN C TPUOOpPAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpeie;
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TPYIIIBL,

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy

PALOHATBFHO  paclpeiessiTh

0053aHHOCTH U  IUIAHUPOBATh

ACATCIBHOCTD B

HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue
Ipakruyec | (uupposwie)
n/ | pa3sjesioB H TeM Bce | KoHuTpoJabHbIe
KHe o0pa3oBartejibHbIE
n NPOrpaMMbl ro padoThI
padoTsl PeECYpPChI
®dusrKa 1 METOIBI bu6mmoteka [IOK
1. HAyIHOTO 2 https://m.edsoo.ru/7f41
MTO3HAHUS bf72
bu6mmoreka [IOK
2. MexaHnka 18 1 1 https://m.edsoo.ru/7f41
bf72
MonekynspHas bubnuotexa [JOK
3. bus3uka u 24 1 1 https://m.edsoo.ru/7f41
TEPMOINHAMHKA bf72
bu6moreka [IOK
4. DJEeKTpOIMHAMHKA 22 1 2 https://m.edsoo.ru/7f41
bf72
bu6mmoreka [IOK
5. PesepBHOE Bpems 2 1 https://m.edsoo.ru/7f41
bf72
OBILEE
KOJIMYECTBO
YACOB I10 08 4 4
[TPOTPAMME
11 KUIIACC
Ne KoauuecTBO yacos
DJIEKTPOHHBIE
HaumenoBanue
(uudgposbIe)
I | pa3jejaoB U TeM Bcer | Konrpoabnsl | IlpakTnyeck
o0pa3oBaTte/ibHbIE
/| mporpamMmbl 0 € paGoThI ne padoThl
. pecypcsl
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubnuoreka [IOK

DNEeKTPpOIMHAMIKA 11 https://m.edsoo.ru/7f41
c97c
Kone6a bubmuoreka [IOK
HUA U
" 24 https://m.edsoo.ru/7f41
BOJIHBI
c97c
OCHOBBI
- bu6mmoreka [IOK
1 4 https://m.edsoo.ru/7f41
TCOPHH
c97c
OTHOCUTCIIBHOCTHU
bubmmorexa [{OK
KBanrtoBast pusuka 15 https://m.edsoo.ru/7f41
c97c
DNeMEeHTHI bubnuorexa [JOK
aCTPOHOMHHU U 7 https://m.edsoo.ru/7f41
acTpo(U3HKH a4ab
bu6moreka [IOK
Obobmarormee 4 https://m.eds00.ru/7f41
MMOBTOPEHHUE
adab
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a4ab
OBILIEE
KOJIMYECTBO 68
YACOB IIO
I[TPOTPAMME
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41a4a6
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