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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma ydeb6HOro mnpeamera «®uszuka» mna 10-11 kmacca
(yriryOJIeHHBII YPOBEHb) COCTaBJI€HA B COOTBETCTBHH C:

» @enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-®3 "OO6 obOpa3oBaHuu B
Poccuiickoit @enepanun';

* [lopsakom  opraHM3alii ¥ OCYIIECTBICHHS  00Opa30BaTeIbHOU
NESATEIIbBHOCTH 110  OCHOBHBIM  0011e00pa3oBaTeNIbHBIM  MporpamMmam -
o0Opa3oBaTelbHBIM TpOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero oOmiero o0pa3oBaHUs, YTBEPXKICHHBIM MpUKa3oM MUHHUCTEpCTBa
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 30.08.2013 Ne 1015;

» OesiepabHBIM FOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHErO
oOuiero o0pazoBaHusi, yTBEPKICHHBIM MpPUKa30oM MuHHCTEpCTBa 00pa30BaHus U
Hayku Poccuiickoit ®@enepaumu ot 17.05.2012 Ne 413, ¢ uU3MEHEHUsIMH,
BHECEHHBIMU NpHKa3oM MuHuctepcTBa o0Opa3oBaHusi M Hayku Poccuiickoi
Oenepanyu ot 31.12.2015 Nel578;

* Ilucemom  Pocnorpebnamzopa Ne01/476-16-24 ot  19.01.2016 "O
BHEJPEHUU CAaHUTAPHBIX HOPM M MpaBuII'.

*  YuyeOubM m1aHoM IIkomsr;

» Ilporpammbl kypca ¢usuku ans 10-11 kmaccoB. YriyOneHHBIH ypOBEHb.

Asmop npoepammur B.A.KacbsiHOB

» denepanbHbIM TMEpeYHEM YYEOHUKOB, YTBEP)KIEHHBIX, PEKOMEHIOBAHHBIX
(TOMyIIeHHBIX) K  HCIOJb30BAaHMIO B  00pa3oBaTeNbHOM  Mpolecce B
00pa30BaTENbHbIX  YUPEXKICHUSAX,  PEAIM3YIOUIMX  [POrpaMMbl  OOIIETro

o0OpazoBaHus.

Henau nzyyenus ¢pusuku B 10 knacce:

* (¢dopmupoBaHHe y OOydYalOMIMXCS YMEHHUS BHUAETbh U IOHUMATh IIEHHOCTb
oOpa3oBaHMs, 3HAYUMOCTh (U3UYECKOTO 3HAHUS JUIA KaXKIOTO YEJIOBEKa,

HE3aBUCUMO OT €ro npodecCuOHaIbHON AESTENbHOCTH; YMEHHUH pa3andarh (haKkThl
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N OLCHKH, CPAaBHHMBATH OLCHOYHBLIC BbIBOJIbI, BUACTH HX CBA3b C KPUTCPHUAMU

OIICHOK, (POpPMYJIMPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

* ¢hopMHpoOBaHUE Yy OOYYAIOIIMUXCS LIETOCTHOIO MPEJCTABICHUS O MHUPE U POJH
(GU3UKK B CO3aHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTUHBI MHUPA; YMEHUS
OOBSACHATH OBEICHNE 0OBEKTOB U MPOLIECCHI OKPY>KAIOIIEH AeHCTBUTEIHLHOCTH —
IPUPOIHON, COLUATBHOM, KYJIbTYPHOM, TEXHUUECKOU CPEIbl, UCIIONB3YS AJI 3TOTO

(1)I/ISI/I‘ICCKI/IC 3HaHUA,

* mpuoOpeTeHrne OOyYaIOUIUMUCS OIbITa Pa3HOOOPA3HOW JESTENbHOCTH, OIbITA
MO3HAHUS U CaMOIO3HAHMUS; KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEN),
UMEIOIIMX YHHUBEPCATbHOE 3HAUYEHUE IS PA3JIMYHBIX BUAOB JEATEIbHOCTH, —
HABBIKOB pELICHUs MpoOJeM, MPUHATHUS PELICHUH, TOUCKa, aHalln3a U 00paboTKU

I/IH(l)OpMaI_[I/II/I, KOMMYHHKAaTUBHBIX HABBIKOB, HABBIKOB

U3MEpPEeHUM, COTpYIHUYECTBA, A(P(HEKTUBHOTO U 0OE30MACHOTO HCIOJIb30BaAHUSA

PA3JINMYHBIX TEXHUYCCKUX YCTPOﬁCTB;

* OBJIQJICHUE CUCTEMOM HayYHBIX 3HAaHUN O (U3MUYECKUX CBOMCTBAX OKPYKAIOLIETO
MUpPa, 00 OCHOBHBIX (PU3MYECKUX 3aKOHAX M O CIOCO0aX MX MCIOJIb30BaHUS B

Inp AKTUYECKOM YKU3HH.

MecTo y4ueOHOro nmpeaMera B y4eOHOM ILIAHE.
B cucreme ecrecTBeHHO-Hay4HOTO OOpa3oBaHHS (PU3MKAa KaK Y4eOHBIN mpeameT
3aHMMAaeT BaXXHOE MECTO B (OPMUPOBAHWUM HAYYHOTO MHUPOBO33PEHUS U
03HAKOMJICHUS OOYYaIOIMUXCS C METOJIaMHd HAy4YHOTO IMO3HAHHS OKPYKAIOIIEro
MHUpa, a Takke C (PU3NICCKUMU OCHOBAMHU COBPEMEHHOTO TPOM3BOJACTBA W
OBITOBOTO TEXHUYECKOTO OKPYKCHHs 4eJIOBeKa; B (OPMHUPOBAHUU COOCTBEHHOU
MO3UIMH 10 OTHOIICHHIO K (hM3MUECKON MH(POpMAIUu, MOTYYCHHOW W3 Pa3HbIX

HCTOYHHKOB.

VYcnemHocTh M3ydeHHs] MpeaMeTa CBA3aHa C OBJIAJIEHUEM OCHOBaMHU Yy4eOHO-
UCCIIEIOBATENIbCKON JIESITEIbHOCTH, NPUMEHEHHEM TOJIYYEHHBIX 3HAaHUM MpU

PCHICHUHU IMPAKTHUYCCKUX U TCOPCTUYCCKUX 3a1aY.
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B cootBerctBm ¢ ®I'OC COO o6pa3oBanus (Qu3nka MOXKET H3y4daThCsS Ha

0a30BOM U YIIIyOJIEHHOM YPOBHSIX.

N3ydenue ¢pu3MKM Ha yriIyOJIEHHOM YPOBHE BKIIIOUAET paCIIUpPEHHE MPEIMETHBIX
pPEe3yIbTaTOB U COAECPKAHUE, OPUEHTUPOBAHHOE HA MOATOTOBKY K IOCIEAYIOLIEMY

npodeccHoHaIbHOMY 00pa30BaHUIO.

W3yyenue mnpeamera Ha yriyOJEHHOM YpOBHE MO3BOJSET CHOPMHUPOBATH Y
oOyyJarouuxcsi pU3NYecKoe MBIIIJIEHUE, YMEHUE CUCTEMATU3UpOBaTh U 000011IaTh
IIOJIyYCHHBIE 3HAHUSA, CAMOCTOSITEIbBHO IPUMEHATH IOJYYEHHbBIE 3HAHMS IS
peuieHus MpPakTUYECKHMX M YYEOHO-MCCIENOBATENbCKUX — 3a7ad; YMEHHE
aHAIM3UPOBaTh, ITPOTHO3UPOBATh M OLEHUBATHh C IMO3ULIHMH SKOJOTMYECKON
0€30MacHOCTH TOCJEACTBUSL OBITOBOM M TMPOU3BOJCTBEHHON JIE€SITEIIbHOCTU

YCJIOBCKA, CBSI3aHHOM C MCII0JIb30BAHUEM UCTOYHUKOB OHCPIr1u.

B ocHoBy m3yuenus npeamera «Pusnka» Ha 0a30BOM U YIIIyOJIEHHOM YPOBHSX B
yacTd (opMupoBaHHs y OOYYAIOIIMXCS HAyYHOTO MHPOBO33PEHUS, OCBOEHUS
oOLIeHaYYHBIX METO/IOB MTO3HAHUS, a TAK)KE MPAKTUUECKOI0 MPUMEHEHHUS HayUHBIX
3HAHMM  3aJI0)KEHbl MEXIPEIMETHbIE CBSI3W B 00JIACTU  €CTECTBEHHBIX,

MAaTCMATHYCCKUX U T'YMAHUTAPHBIX HAYK.

Kypc paccuntan Ha 340 yyeOHBIX yacoB, B ToM uucie B 10 u 11 kmaccax no

170 y4eOHBIX 4acoB U3 pacyeTa 5 yueOHBIX YaCOB B HEIEIIO.

XapakTepucTHKA NPeAMeTa.

HlkonbHbIl Kype pusuku 10 kiacca Ha npo¢uiIbHOM YpoBHE (5 4acoB B
HEJENI0) — CUCTEMOOOpa3yIolMi I E€CTECTBEHHO-HAYYHBIX IIPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI, JIeKaIle B OCHOBE MHPO3AAHUS, SIBISIOTCA
OCHOBOI COJEpKaHUsl KypCOB XMMHHM, Ouoyioruu, reorpauu M acTPOHOMHHU.
®dusuka BOOpPYKaeT MIKOJIbHUKOB HAYYHBIM METOJOM MO3HAHUS, MO3BOJISIOLIUM

MOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.



Oco0eHHOCTAMH U3JI0KCHHUS COACPIKaHMA KypCa ABJIAIOTCA:

* IMHCTBO W B3aUMOCBS3b BCEX PAa3/IeJIOB KaK pe3yJbTaT MOCIEA0BATEIbHON
JNeTanu3alMyd MpU  M3YYeHUM  CTPYKTyphl BemiectBa (0T  Makpo-  J0

MUKpPOMAcCIITabO0B).

* OTCYTCTBUE JIeNIeHUs (PU3UKU Ha KJIACCHYECKYI0 M COBPEMEHHYIO (CrienuaabHast
TEOpHsI OTHOCUTEIBHOCTH PacCMAaTPUBAETCS BCiea 3a MexaHukoi HproToHa Kak ee
00001IeHne Ha ciay4yail JBMKEHMSI TeJl CO CKOpPOCTSMHM, CPAaBHUMBIMH CO

CKOPOCTBIO CBETA);

* JI0Ka3aTeNbHOCTh M3JIOKEHHs MaTepuaina, Oa3upyromascs Ha POCTHIX
MaTEMaTHYECKUX METOJaX M KauyeCTBEHHBIX OLIEHKaX (MO3BOJIIOLIUX IOIYYMTb,

HaIIpuMEpP, BBIPAKCHUEC OJIs1 CHUJIbI TPCHUA ITOKO,

* MaKCUMAaJIbHOE MCIOJb30BaHNUE KOPPEKTHBIX (PU3NYECKUX MOENIeH U aHaJOTrHil
(Mozenu: MOJENM KpuCTajljga, 3JIEKTPU3ALUM TPEHUEM; aHAJIOTUU: JIBUIKEHUS

YacTUIl B OATHOPOAHOM I'PABUTALITMOHHOM M 3JICKTPOCTATUICCKOM I10JIAX,

* OOCYXIEHHE TpaHUI[ NPUMEHHMOCTH BCEX H3y4aeMbIX 3aKOHOMEPHOCTEH
(3akonbl Hbrorona, I'yka, Kyrnona, cioxeHuss CKOpOCTEd M HCIOIb3YEMBbIX

Mojiesel (MaTepuaibHas TOUKA, UJIeaJIbHbINA a3 U T. 11.);

* pacCMOTpPEHWE TMPHUHIIUAIA JICUCTBUS COBPEMEHHBIX TEXHUYECKHX YCTPOUCTB
(CBETOKOMMPOBATLHON MAITUHBI, JJEKTPOCTATHYECKOTO (GUIBTpA IJIsi OYHCTKHU
BO3JyXa OT TBUIM, KJIaBHATYPhl KOMIIBIOTE€pA, NPUKIATHOE HCIIOIH30BAHHE
bU3NYeCKUX SIBJICHUMN (SIBJICHUE OJJICKTPU3AIMU TPEHHEM B IaKTUIOCKOMHH; °
OOIIEKyIbTYpHBI  acmekT  (U3WYECKOTO  3HaHWs,  pealu3alnus  UAeH
MEXKMPEAMETHBIX CBsI3ed (CHMMETpUSi B TIPHPOJAEC U IKUBOMHCH, YIPYyTUe
nedopmarii B OMOJIOTMYECKUX  TKaHSIX, (DU3HOJOTHYECKOE BO3JEHCTBUC

NEPEerpy30K Ha OPTaHU3M, CYIIECTBOBAHUE IJIEKTPUUECKOTO MO Y PhIO) .

Cucrema 3aaHuil, MPUBEJEHHBIX B yuyeOHMKAX, HalpaBjieHa Ha (OpPMUPOBAHUE
TOTOBHOCTH HM  CHOCOOHOCTHM K  CaMOCTOSTEIbHONW  HMH(POPMAIMOHHO-

MMO03HABATEIbHOU ACATCIIbHOCTH, BKIKOYasds YMCHHUEC OPUCHTHUPOBATLECA B pa3JIMYHBIX

>



UCTOYHUKAX HH(OpPMAIMHM, KPUTHYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH
uH(GOPMAIIUIO, MOIYYaeMYI0 U3 Pa3INYHbIX UCTOYHUKOB, YMEHHE CAMOCTOATEIHHO
OLICHUBATh W IPUHUMATH DEIICHUSA, ONPEIEIAIOIUE CTPATETUI0 IIOBEICHHUS, C
Y4ETOM TPAKIAHCKUX W HPABCTBEHHBIX LIEHHOCTEH, YMEHHsI IIPUMEHSTH 3HAHUSA
Uil OOBSICHEHHSI OKPY’KAIOLIUX SIBJICHWH, COXpPaHEHMs 370pOBbs, OOecnedeHus

0€30I1aCHOCTH KU3HEAEATEIbHOCTH.

Kak B comepxaHuu ydeOHOro Marepuaia, TaK U B METOJIMYECKOM armapare
yU4€OHUKOB peanu3yeTcs HamnpaBlIeHHOCTh Ha (OpMHpOBaHHE Yy ydYaIUXCA
IIPEIMETHBIX, METAIPEIMETHBIX W JIMYHOCTHBIX PE3YyJIbTaTOB, YHUBEPCAJIbHBIX
y4eOHBIX ACMCTBHI MU KIIOUEBBIX KOMIETEHUUH. B yueOHuKe NMpUBEICHBI TEMBI
IIPOEKTOB,  MCCIICOBAaTEIbCKAE  3aJaHMs, 3aJaHusA, HAIpaBICHHBIE  HA
(opMupoBaHre UHPOPMALIMOHHBIX YMEHUM yUalluXcs, B TOM YUCIE NpU padboTe ¢

AJIEKTPOHHBIMU peCypcaMu U HHTEPHET-PECYpPCaMHU.

CymiecTBeHHOE BHUMAHHUE B Kypce YACISIETCS BOMPOCAM METOIOJIOTHH (DU3HKU U
THOCEOJIOTUU  (OBIAJACHUIO YHUBEPCAJIBHBIMU CIOCOOAMHU JEATEIbHOCTH Ha
mpuUMepax BBIIBIKCHHUSI THUMOTE3 Uil OOBSACHEHHS] U3BECTHBIX (DAKTOB U
DKCIIEPUMEHTAIIBHON IIPOBEPKHU BBIJIBUT'aEMBbIX TUIIOTE3, pa3paboTke

TEOPETUUECKUX MOJIEJIeH MPOLIECCOB UIIU SIBICHUI).
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
JINYHOCTHBIMHM pe3yJibTaTaMM O0y4eHUs PU3UKE B CPEIHEN LIKOJIE SIBISIOTCA:

* 6 chepe omHoulenuli obyuarowuxcs Kk cebe, Kk c6oemy 300p08bio, K NOZHAHUIO
cebsi — OpHUEHTalUsi HAa WHUIMATUBHOCTb, KPEaTUBHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K JIMYHOCTHOMY CaMOOTIPEIEICHUIO, CIIOCOOHOCTh CTaBUTh IIEJIH U
CTPOUTD KUZHEHHbIC TUIAHBI; CTPEMJICHHE K CAaMOPAa3BUTHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUHU C OOIICYEIOBEYECKUMH ILIEHHOCTAMHM M HJ€alaMU TPa’kKJaHCKOIrO
oO11ecTBa; MPUHATHE U peaiu3alis LEHHOCTEeH 30pOBOro U 06e30macHoro oopasa
KU3HU, OEpPEeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY

(1)I/I?>I/I‘{CCKOMy U IICUXOJIOTHYCCKOMY 310POBLIO;



* 8 cihepe omnowenun odyuarowuxca Kk Poccuu xax x Pooune (Omeuecmsy) —
pPOCCHICKast UACHTUYHOCTbh, YyBCTBO OTBETCTBEHHOCTH nepen PoauHONM, ropaoctu
3a CBOM Kpail, CBOIO PoauHy, Nmpoluuioe W HACTOSIIEe MHOTOHAIIMOHAJIBLHOTO
Hapona Poccum, yBakeHME TOCYNAapCTBEHHBIX CHUMBOJIOB (repO, (iar, TUMH);
dbopMUpOBaHUE YBAXXEHUS K PYCCKOMY S3bIKY KaK TOCYJAapCTBEHHOMY SI3BIKY

Poccuiickon ®enepanum.

* 68 cihepe omHoweHU 0OYHAIOUWUXCA K 3AKOHY, 20CY0apcmey U K eparcOaHCcKoMy
obujecmgy —  TPaKIAHCTBEHHOCTb, TpaXJaHCKas TMO3UIUS AaKTUBHOTO U
OTBETCTBEHHOI'O  4j€Ha  POCCHUMCKOTro  0OIlecTBa, OCO3HAIOUIETO  CBOU
KOHCTUTYILIMOHHBIE TpaBa U O0S3aHHOCTH, YBaXKAIOLIETO 3aKOH U MPaBOMOPSIOK,
OCO3HaHHO MPUHUMAIOIIETO TPAJUIIMOHHbIE HAIIMOHAIbHBIE U O0IIeUEIOBEYECKUE
I'YMAHUCTUYECKUE M JEMOKPATUYECKUE LIEHHOCTH, TOTOBOrO K YYacTHUIO B
OOIIECTBEHHON JKU3HU; MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M OOIECTBEHHOW MPAKTUKHU, OCHOBAHHOE Ha JHUAJIOTE
KYJbTYp, TOTOBHOCTb K JIOTOBOPHOMY PETrYJIMPOBAHUIO OTHOLIEHUH B TPYNIE WIA
COLMAJIbHOM  OpraHu3alyy; BOCIUTAHUE  YBAXKHUTEIBHOTO  OTHOLIEHUS K

HallMOHAJIbHOMY JJOCTOUHCTBY H}Oﬂeﬁ;

* 8 cihepe OmMHOUIEHULI 0OYHAIOUUXCS C OKPYHCAIOWUMU TTTI00bMU —YBAXKUTEIIBHOE
U J0OpoXenaTeabHOE OTHOLIEHHE K JIPYrOMy 4YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHUI0, CIIOCOOHOCTEH K  COMNEpPEeKHMBAHHID U (POPMUPOBAHUIO
NO3UTUBHOIO OTHOILUEHUS K JIIOASM, B TOM YHCIE K JIMIAM C OTrPaHU4YECHHBIMU
BO3MOXKHOCTSIMH  3/I0POBbSl U HMHBaiduAaM; (HOPMHUPOBAHHUE BBIPAKEHHON B
MOBEJCHUU HPABCTBEHHOM MO3UIIMM, B TOM YHUCJE CIIOCOOHOCTH K CO3HATEIbHOMY
BbIOOPY 100pa, HPaBCTBEHHOTO CO3HAHUS M TOBEIEHHS Ha OCHOBE YCBOCHUS
0O0lIlIeYeIOBeUECKUX I[IEHHOCTeM W HPABCTBEHHBIX UYBCTB (YeCTH, JOJTa,
CIPaBEIJIMBOCTH, MUJIOCEPIUS U APYKETHOOHS ), KOMIIETEHINI COTPYAHUYECTBA CO
CBEPCTHHUKAMH, B3POCIBIMH B y4e€OHO-MCCIIENOBATENbCKOM, MMPOSKTHON M IPYTHX

BUJAX JIE€ATCIbHOCTH,



* 68 cihepe omHoOwEHUL 0OYUAIOUUXCA K OKPYHCAIOWEMY MUDY, K HCUBOU NPUpooe,
XY0024cecmeeHHou KyIbmype — MHUPOBO33pEHUE, COOTBETCTBYIOIIIEE
COBPEMEHHOMY YpPOBHIO DPa3BUTHA HAyKH, 3HAYUMOCTb HAayKH, TOTOBHOCTb K
HAYyYHO-TEXHHUYECKOMY TBOPUYECTBY, BIAJCHHE TOCTOBEpPHOM HHGpOpMaIuen o
MEPENOBbIX JOCTHKEHUSAX U OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM HAyKH,
MOHMMAHUE BJIUSHUS COLMAIBHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSTHUE
OPUPOAHOW M COLMAIBHON Cpefbl, OTBETCTBEHHOCTH 3a COCTOSIHHE MPUPOIHBIX
pecypcoB, YMEHUH M HABBIKOB PAa3yMHOTO IMPHUPOJOIOIb30BAHUSA, HETEPIUMOIO

OTHOIIICHHUA K I[CﬁCTBPI)IM, IPHUHOCAIINM BPCJ] SKOJIOTHH,

*6 cepe omuoweHutl ooOyuarowuxcsi K mpyoy, 6 cghepe coyuanrbHo-
9KOHOMUYECKUX OMHOWEeHUll —OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun Kak
NyTh U CIOCO0 pean3aiui COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; T0OPOCOBECTHOE,
OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHWE K PpasHbIM BUJAM TPYAOBOU
JESTEIIbHOCTH,; TOTOBHOCTh K CaMOOOCITY)XMBaHHIO, BKIOuYas OOy4YeHHE U

BBITIOJTHEHHUEC JOMAIIHUX 00s13aHHOCTEH.

MertanpenmerHble pe3yJbTaThl 00yueHus ¢usuke B 10 kimacce mpeacTaBieHbI

TpeMs TPyNIaMy YHUBEPCAIBHBIX YICOHBIX TCHCTBUM.
PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Buinycknuk nayuumecsa:

* CaMOCTOSITENIbHO OMPENENATh IeNM, CTaBUTh U (POPMyIHpOBaTh COOCTBEHHBIE

3aJa4H1 B 06paBOBaTCHBHOﬁ ACATCIbHOCTHU U ) KU3HCHHBIX CUTYallUAX]

* OLICHMBATh PECYPCHI, B TOM YHUCIIE BpeMs U JAPYrue HeMaTepualbHbIE PECypChl,

HGO6XOI[HMBI€ A1 AOCTUIKCHU A MMOCTaBJICHHOMN paHeC LI,

¢ COIIOCTaBIITb HMMCIOIIHMECCA BO3MOXHOCTH H HGO6XOI[I/IMI)IG A AOCTHUIXKCHUA

LEJIN PECYpPCHI;

* OpraHu3oBbIBaTb A(P(GEKTUBHBI MOUCK PECypcoB, HEOOXOAUMBIX IS

JOCTHKCHU A MMOCTaBJICHHOMN e,



* OIpEacIsATbh HECKOJILKO HYTCﬁ JIOCTHIKEHMS IIOCTaBJICHHOM OCu,

* BBIOMPATh ONTUMAIBHBIA MyTh JOCTMDKCHHS IE€TH, C y9eToM 3(P(HEKTUBHOCTH

pPacxoJ0BaHUS PECYPCOB M OCHOBBIBASCH HA COOOPAKEHUSIX 3TUKU U MOPaJIH;

* 3aJlaBaTh MMapaMeETpbl U KPUTCPHUH, I1I0 KOTOPBIM MOXKHO OIPEACIUTb, YTO LCIIb

AOCTUTHYTA,

* COIIOCTABJIATH MOJYYEHHBIN PE3YyJIbTAT IEATEIBHOCTH C IOCTABICHHOW 3apaHee

I1EJIBIO;

* OIcHHMBATh IMIOCICACTBUA JOCTHUIKCHHA MOCTaBJICHHOMN Oocjin B yqe6H0171

NEeSATEeIbHOCTH, COOCTBEHHOM JKU3HU U )KU3HU OKPYKAIOIIUX JIFOICH.
Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Buvinycknuk nayuumca:

* KPUTHYECKH OLIEHUBATh U UHTEPIIPETUPOBATh UHPOPMALIUIO C PA3HBIX MO3UIUH;
* pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHUS B UHHOPMAIIMOHHBIX HCTOUHUKAX;

° HCIIOJIBL30BAaThH Ppa3IN4IHbIC MOACIIBbHO-CXEMATHYCCKHUC cpeacTBa JJIA

NpEACTaBJICHHUA BbIAABJICHHBIX B I/IH(i)OpMaIII/IOHHBIX HNCTOYHHNKAX HpOTI/IBOpC‘II/Iﬁ;

* OCYILECTBIISATH Pa3BEPHYTHIM HHPOPMAIIMOHHBIN MOUCK M CTaBUTh HA €0 OCHOBE

HOBBIC (yueOHBIE ¥ TIO3HABATEILHBIC) 3a/1a4H;
* ICKATh U HAXOAUTh 0000IIEHHBIE CITOCOOBI PEIICHUS 3a7ay;

* IPUBOAHUTH KPHUTUYCCKHE AapPrymMCcHTblI KaK B OTHOIICHHHU COOCTBEHHOT'O

CYXKJIEHHUS, TaK U B OTHOIIICHUU JEHCTBUN U CYKJIEHUW JPYTroro;
* AaHAJIM3UPOBATH U MPEOOPA30BLIBATH MTPOOJIEMHO-TIPOTUBOPEUNBBIEC CUTYAIIHH;

¢ BBIXOIWUTH 3a paMKH y‘IC6HOFO npeaMeTa n OCylmCCTBIIATD HCHCHaHpaBHCHHBIﬁ

MOMCK BO3MOXKHOCTHU IIMPOKOTO MEPEHOCA CPECTB U CIIOCOOOB IEHUCTBUS;

* BBICTpaMBaTh HWHAUBUAYAIbHYIO OO0pPa30BATENbHYIO TPACKTOPHUIO UTBIBas
M y Y A

OTpaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPaHUYCHHUS;



* MEHSTh U YACPKHUBATh Pa3HbIe MO3UINU B MO3HABATEIBHON NEATENBHOCTH (OBITH
YUEHUKOM M yuuTenem); (opMyIupoBaTh 00pa30BaTENbHbIN 3apOC U BBINOIHATD
KOHCYJIbTaTUBHbIE (DYHKIIMM CAaMOCTOSITENIEHO; CTaBUTh NMpo0jeMy U paboTaTh Haj
€€ PpELICHUEM; YIPABIATH COBMECTHOM II03HABATEIBHOU JEATENBHOCTBIO U

MTOTYUHSITHCS).
KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIe Y4eOHbIe NeiiCTBHUSA
Buinycknuk nayuumeca:

* OCYHCCTBJIATH ACJIOBYIO KOMMYHHKAIIMIO KaK CO CBEPCTHHKaMHM, TaK W CO

B3pOCIBbIMU (KaK BHYTpH 00pa30BaTEIbHON OpraHU3alliy, TaK U 3a €€ MpeeiamMm);

* IPU OCYIIECTBIEHHUH TPYNIOBOM pabOThl OBITh KakK PYKOBOAMUTEIEM, TaK H
YJICHOM MPOEKTHOM KOMAaHJIbl B Pa3HBIX POJISIX (T€HEpaTOpOM HUIEH, KPUTHUKOM,

UCIIOJIHUTEJIEM, TTPE3EHTYIOUIUM U T.1I.);

* pa3sBEpHYTO, JIOTUYHO U TOYHO H3JIaraTb CBOIKO TOYKY 3PCHUS C UCIIOJIb30BAHNCM

AACKBATHBIX (YCTHBIX n HI/ICBMCHHBIX) SA3BIKOBBIX CPCACTB,

¢ paclio3HaBaTb KOH(bJII/IKTOFGHHBIC CUuTyalli U IpCaoTBpalllaTb KOH(I)JII/IKTBI a0

WX aKTUBHOM (ha3bl;

* KOOPAMHHUPOBATH M BBHIIOJMHATH paboOTy B  YCIOBUSAX BHUPTYaJbHOTO

B3aUMOJICUCTBUS (MJIM COUETAHUS PEATBHOTO U BUPTYAIbHOIO);

® COrjaCoBbIBATL IIO3HWIHMHU YJICHOB KOMAHABLI B IIPOLECCE pa6OTBI Hal O6H_II/IM

POYKTOM/PEIICHUEM;

* TMPEACTaBIATh MYOJUYHO PpE3yNbTaThl WHIUBUAYATbHOW U  TPYIMIOBOM

JESATENPHOCTH KAK MEPE]l 3HAKOMOU, TAK U MEPe] HE3HAKOMOMN ayAUTOPHUEN;

* oaOupaTh MapTHEPOB JJIsl JACIOBOM KOMMYHHUKAIIUU, UCXOJ U3 COOOpaKeHUM

PE3YJIbTATUBHOCTH BBaHMOHeﬁCTBHH, d HE JIMYHBIX CHMHaTHﬁ;

* BOCIIPUHUMATh KPUTHUYCCKUC 3aMCUaHHA KaK pECypC COOCTBEHHOTO Pa3BUTHA,
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* TOYHO U €MKO (OpMyIHpPOBATH KaK KPUTUYECKHE, TaK M OJOOPUTEIHHBIC
3aMeYaHdsl B aApec NPYrux JIoJed B paMKax JEeJOBOM W 00pa3oBaTEIbHOU

KOMMYHUKAIINH, U30eras Mpu dTOM

JUYHOCTHBIX OLIEHOYHBIX CYXJIEHUM.

IIpeameTHble pe3yabTaThl 00yueHus gusuke B 10 kmacce
Boinycknuk na y2nyonennom ypoene nayuumcs:

* OOBACHATP W AaHATU3UPOBATh pPOJb M MECTO (PU3MKU B (HOPMHPOBAHHUU
COBPEMEHHOIM HAay4HOH KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U

TEXHOJIOTUH, B IIPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

* XapaKTepu30BaTh B3aUMOCBS3b MEXAYy (U3UKOM M JPYTUMH €CTECTBEHHBIMH

HayKamu;

* XapaKTepU30BaTb CUCTEMHYIO CBS3b MEXKAY OCHOBOIIOJIATAIOIIMMHU HAay4YHBIMU
NOHATUSAMU: MPOCTPAHCTBO, BPEMsI, MaTepHsl (BELIECTBO, MOJIE), IBHXKEHHUE, CUIIA,

OHCPIruUsi;

* IOHUMATh U OOBICHSATH INECJIIOCTHOCTD (bPIBH‘ICCKOﬁ TCOpHUHN PaA3IndaThb I'PaHUIIbI

ee MPUMEHUMOCTU U MECTO B Psiy APYTUX (PU3UUECKUX TEOPUH;

* BIAJIETh MpPUEMaMU TOCTPOCHUS TEOPETHUECKUX JIOKA3aTENIbCTB, a TaKKe
IPOTHO3UPOBAHUSI OCOOEHHOCTEN MpOoTeKaHUsl (PU3UUECKUX SBJICHHUM U TIPOLIECCOB

Ha OCHOBC ITOJIYUCHHBIX TCOPCTHYCCKHUX BBIBOJAOB U JI0KA3aTCIILCTB,

* CaMOCTOATCIBbHO KOHCTPYHWPOBATH OKCICPHUMCHTAJIBHBIC YCTAHOBKHU  JUIA
IMPOBCPKH BBIJIBUHYTBIX T'HMIIOTC3, PACCHHUTHIBATH a6COJHOTHy10 N OTHOCHUTCIIbHYIO

NOTPELIHOCTH;
* CaMOCTOSITEIbHO TUIAHUPOBATH U MPOBOAUTH (PU3MUECKUE IKCIIEPUMEHTHI;

* pelaTh MPaKTUKO-OPHUEHTUPOBAHHBIE KAYECTBEHHBIC M PAacueTHbIE (PU3UUYECKUE
3aJaud KaKk C OMOpOW Ha HM3BECTHbIE (DHM3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEJIH, TaK U C OTIOPOM Ha TEKCTHI C M30BITOYHOM HH(POpMAITHEH;

11



* OOBSCHATH TPAHUIBl NPUMEHEHHS HU3YyUYEHHBIX (PU3MUYECKHX MOAeNeH MpH

PCUICHUHA (I)I/I?)I/I‘{CCKI/IX N MCXKIIPCAMCTHEIX 3aaa4,

®* BBIJABUIaThb THUIIOTE3bI HA OCHOBC 3HAHHA OCHOBOIIOJAraroImmux (I)I/I?)I/I"ICCKI/IX

3aKOHOMEPHOCTEU U 3aKOHOB;

* XapakTepu3oBaTh TIJ00ajgbHBIE MPOOJEMBI, CTOSIIKE TEpea YeTOBEUYECTBOM:
HHEPreTUYECKUE, CHIPHEBBIC, IKOJOTMUYECKHE U POJb (PU3UKU B PEIICHUU ITHX

npobiieM;

* OOBSCHATH MPUHLIUIIBI PAOOTHI M XapaKTEPUCTUKHN U3YUEHHBIX MaIllUH, TPUOOPOB

N TCXHUYCCKHUX YCTPOﬁCTB;

* OOBSCHATH YCIOBUS MPUMEHEHHUS (PU3UUECKHMX MOJAENEeH Mpu peleHUun
(¢u3nyeckux 3aaad, HaXOAMTh AJEKBATHYIO IPENJIOKEHHOW 3anaue (U3HYECKYHO
MOJieJib, pa3pemniath npoljeMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U IpU

IIOMOIIIM MECTOJ0B OLCHKMH.
®du3nkKa B NIO3HAHUH BE€IIECTBA, 110JId, IPOCTPAHCTBA U BPEMCHHA
HpeILMeTHBIe pPE3yJIbTaThl OCBOCHHA TCMbI IIO3BOJIAIOT!

— JlaBaTh OMPEJCNICHUs MOHATHI: 0a30Bble (HU3NYECKUE BEIUUMHBI, (PUIUUECCKHIT
3aKOH, HAay4Has THUMOTE3a, MOJeib B (U3MKE M MUKPOMHpE, 3JIeMEHTapHas

yacTula, (yHIaMEeHTaIbHOE B3aUMOICHCTBUE;

— Ha3bIBaTh 0a30BbIC (1)H3H‘{CCKI/IC BCJIMYUHBEI WU HMX YCJIOBHBIC 0603Ha‘I€HI/I}I,
KpaTHbIC " JOJIBHBIC CANHUIIBI, OCHOBHBIC BUAbBI (bYHI[aMCHTaJ'IBHLIX

B3aMMOJICHCTBUM, UX XaPAKTEPUCTUKH, PAINYC JEHUCTBUS;

— J€JIaTb BBIBOAbI O TIpaHUIAX IPUMCHHUMOCTH (1)I/IBI/I‘I€CKI/IX TCOpI’Iﬁ, nux
MNpEEMCTBCHHOCTH, CYICCTBOBAHUU CBSI3EH U 3aBUCHUMOCTEH MCIKOY (I)I/IBI/I‘-IGCKI/IMI/I

BCINYHUHAaMM,;

— HCIIOJIB30BaTh UACKO aTOMU3MaA JJId 00BACHEHUS CTPYKTYPbI BCIICCTBA,
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— HHTEPOPETUPOBATHh (PHUINUYECKYI0 HH(POPMAIUIO, MOJYUYEHHYI0 U3 JAPYTUX

UCTOYHUKOB.
MexaHuka
[IpenmeTHbIE pe3yJIbTAaThl OCBOCHUS TEMBbI TO3BOJISIFOT:

— JaBaTh ONPEAEJICHHS IOHATHM: MEXaHWYECKOE JBUKCHHE, MaTepUajIbHas
TOYKa, TEJIO OTCYEeTa, CUCTEMA  OTCYETa, TPACKTOpHUSA, PABHOMEPHOE
NPSMOJMHEWHOE  JIBUKEHWE,  PABHOYCKOPEHHOE W pPaBHO3aMENJICHHOE
NPSMOJIMHEWHOE JBWKEHHS, PAaBHONEPEMEHHOE JBWKEHHE, MEPUOIUYECKOE
(BpamiatenpHOe M KoyeOaTeNbHOE) JIBI)KEHHE, TapMOHHUYECKHE KoseOaHus,
WHEpLUHAIbHAS CUCTEMA OTCYETa, MHEPTHOCTb, CHJIA TSKECTHU, CUJIA YIPYTOCTH,
CuJa pEeaKUUH OMNOpbI, CHJIA HATSDKEHMs, BEC Teja, CHJIA TPEHHs MOKOs, CHIIa
TPEHUSI CKOJIbKEHHUS, CWJIA TPEHHUsSI KAuy€HUs, 3aMKHYTas CUCTEMA, PEAKTUBHOE
JNBIKEHUE;  YCTOMYMBOE, HEYCTOMYMBOe M  0Oe3pa3iuyHOe  pPaBHOBECHS,
NOTEHUMAJIbHBIE CHJIbI, KOHCEpBATHMBHAs CHUCTEMa, AaOCOMIOTHO YHOPYTUd U
aOCOJIIOTHO HEYINpYrui yaapbl, aOCOIIOTHO TBEpPJOE TEJO, pbryar, OJOK, LIEHTP
TSOKECTH TeJNa, IIEHTP MAacC, BBIHY)XIEHHBIE, CBOOOIHBIE (COOCTBEHHBIE) W
3aTyXalolue KoJeOaHus, amnepuoJndyeckoe ABM)KCHHE, PpE30HAHC, BOJIHOBOMU
MPOIIECC, MEXAHUYECKasl BOJHA, MPOJOJIbHAS BOJIHA, IIONEpEYHass BOJIHA,
rapMOHHMYECKAsl BOJIHA, MOJISIpU3ALMs, JHHEHHO-TIOJSIPU30BaHHAs MEXaHU4ecKas
BOJIHA, IUUIOCKOCTH MOJSPU3ALMHU, CTOSYas BOJHA, IMYYHOCTH M Y3Jbl CTOSYEH
BOJIHBI, MOJbI KOJEOaHMI, 3ByKOBas BOJIHA, BbICOTa 3BYyKa, 3ddext Jlomuepa,

TEMOpP U TPOMKOCTb 3BYKa;

— JaBaTh omnpeaesieHus (U3MYECKUX BEJIWYHMH: TepBas M BTOpas KOCMHYECKHE
CKOPOCTH, HMIIYJIbC CHJIBI, HMMIYJbC Tejla, paboTa CHibl, MOTEHIMAJbHAS,
KMHETUYECKAas U MOJHAsA MEXAaHUYECKAsl SHEPTHSI, MOIIIHOCTh, MOMEHT CHJIbI, TIJIEYO
CUJIBI, aMILJIUTYyAa, 4acToTa, mepuoa u (aza KojieOaHHi, CTaTUYECKOEe CMEICHHE,

AJIMHA BOJIHbI, HHTCHCUBHOCTDH 3BYKd, YPOBCHb HHTCHCUBHOCTH 3BYKaA,
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— HCIIOJIB30BaTh I OIIHMCAHMA MCEXAHHMYCCKOI'O ABMIXKCHHA KHHCMATHYCCKUC
BCIIMYMHBI: PAANYC-BCKTOp, IHNCPEMCIICHUC, IIYTb, CPCAHAA IIYTCBAsA CKOPOCTD,
MI'HOBCHHAasA W OTHOCHUTCJIbHAA CKOPOCTH, MIHOBCHHOC M HCHTPOCTPEMHUTCIILHOC

YCKOpPEHHUA, IICPHUOA U HaCTOTA BpalllCHU A, YTJIOBaAd U JIMHEHHAs CKOpPOCTH,

— (QopmynupoBaTh: MPUHIMI HHEPLUH, MPUHIUI OTHOCHTENbHOCTU ['anumes,
IIPUHIMUIT CYNEPHO3UIMU CUJI, 3aKOHbl HbIOTOHA, 3aKOH BCEMUPHOIO TATOTEHWS,
3aK0H ['yka, 3aKOHBI COXpPaHEHHsI MMITYJbCa M DHEPIMU C YYETOM TPaHUIl HUX
IIPUMEHUMOCTH, YCJIOBUS CTAaTUYECKOTO PAaBHOBECHs Ul IOCTYIIATEJIBHOTO WU

BpalaTCJIbHOTO ABUKCHUS;

— OOBSICHSATE: IMPUHIMII I[GﬁCTBPI)I KPYTHIIbHBIX BC€COB, IPHUHIMUII PCAKTUBHOI'O

ABUIKCHUS, PA3JINYKUC 3BYKOBBIX CUTHAJIOB I10 TCM6py 1 I'POMKOCTH,

— Pas3bACHATHB: OCHOBHBIC TIIOJIOKCHUA KHHCMATHUKH, IIPCACKA3ATCIIbBHYIO H

O0OBSICHUTENbHYIO (DYHKITMH KJIACCUYECKON MEXaHUKH;

— OINWCHIBATh: JIEMOHCTPAIIMOHHBIC ONBITHI boinsg u onbiTel [anmunes s
WCCJICIOBAHMSI SIBJICHUSI CBOOOTHOTO TMA/ICHUS TEJ; SKCIIEPUMEHTHI TI0 H3MEPEHUIO
YCKOpPEHHUsI CBOOOJHOTO MaJCHUS M HW3YUYCHHIO JIBHKEHUS Teja, OpPOIIEHHOTrOo
TOPU30HTAIBHO, ONBIT KaBeHauia no u3MepeHnto rpaBUTAlMOHHON TTOCTOSIHHOM,
AKCIEPUMEHT 0 M3MEPEHUI0 KOI(PDUIIMEHTA TPEHHUS CKOJIbKEHUS; SKCIEPUMEHT
[0 MPOBEPKE 3aKOHA COXPAHCHUS DJHEPIUU MpPU JCUCTBUM CHJI TSKECTH H
YIPYTOCTH, JEMOHCTPALMOHHBIE OMBITHI [0 PACIIPOCTPAHEHHUIO MPOAOIBHBIX BOJH
B MPY>KUHE U B Ta3e, MONEPEYHBIX BOJH — B MPYKUHE U B IIHYPE, IKCIIEPUMEHT
10 M3MEPEHHIO ¢ TTOMOIIbI0 dddekTta Jlomnepa CKOPOCTH ABMKYITUXCS OOBEKTOB:

MalllrH, aCTPOHOMHYCCKNX O6’I>CKTOB;

— Ha6J'IIO,Z[aTI> N HWHTCPIPECTHUPOBATL PE3YILTATbl ACMOHCTPAIMOHHOI'O OIIbITa,

MMOATBCPIKAAOIICTO 3aKOH HHCPIIHH,

— MCCJEA0BATh: JBWKECHHUE Tea MO OKPYKHOCTH IIOJ IEUCTBUEM CHII TSKECTHU U
YOPYTOCTH, BO3MOXHBIE TPACKTOPHUM Tena, ABWKYLIErOoCs B I'PABUTALMOHHOM
1oJjie, JBWKEHUE CIYTHUKOB W IUIAHET; 3aBUCUMOCTh IepHoAa KoJeOaHWH
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IPYKUHHOT'O MasiTHHKa oT KCCTKOCTHU IIPYKUHBI " MacCChI rpysa,
MATCMAaTUICCKOTO MAATHHUKA — OT JJIMHbI HUTU MW YCKOPCHHUA CBO6OI[HOFO

najacHus, paCrpoCTpaHCHHUC CEeHCMMUYECKUX BOJIH, ABJICHUC ITOJIAPHU3ALINN,

— JA€J1aThb BBIBOJBI: 00 0COOECHHOCTIX CBO60,ZIHOI‘O naacHus TCI B BAKYyMC U B
BO3AYyXC, CpaBHHUBATbL HUX TPACKTOpHUH; O MCXAHH3MC BO3HHUKHOBCHHUA CHUJIbI
yupyroctu € ImnmoMOIIbrO MEXaHUYECKOMN MOJCJIU KpuCTallla, O MPCUMYIICCTBAX
HCIIOJIB30BAHUS SHEPICTUICCKOI' O IMoaxoaa Ipu pCuICHUM psaa 3aaaqd AMHaMUKH; O
ACTAIX MCKIAYHAPOAHBIX KOCMUYCCKUX IMPOTIpaMM, UCIIOJIbB3Ys 3HAHUA O HCpBOfI

Y BTOPOM KOCMUYECKHUX CKOPOCTSX;

— IPOrHo3upoOBaTh BJIHMAHHC HCBCCOMOCTH Ha IIOBCACHHC KOCMOHABTOB IIPpH
JJIMUTCIIBHBIX KOCMHMYCCKHX II0JICTAX, BO3MOKHBIC BAapUAHTHBI BbIHYXICHHBIX

KOJICOAHHI OJTHOTO M TOTO KE

MPYKUHHOTO MASITHUKA B CPEAAX C PA3HOM IJIOTHOCTHIO;

— MPUMEHATH MTOJYYECHHBIE 3HAHUS JJIs1 PELICHHS ITPAKTUYECKUX 3a7a4.
MouiekyasipHass pU3MKA U TEPMOJAUNHAMUKA

[IpenMeTHbIE PE3YABTAThl OCBOEHHUS TEMBI IO3BOJISIOT:

— JaBaTb OIPCACIICHUIA TTOHSITUI: MOJICKYJIa, aTOM, H30TOII, OTHOCHUTCJIbHAs
aTOMHasid MaccCa, MOJIb, IIOCTOsSHHAsA ABoraszo, CTallTMOHApPHOC PABHOBCCHOC

COCTOsIHUE I'a3a, TEMIICpaTypa TCia,

aOCOIOTHBIN HYJIb TEMIIEPaTyphl, W30IPOIECC, M30TEPMHUUECCKUN, M300apHBIA U
W30XOpHBIN Mpoliecchl, (a30oBblil Mepexoj, Map, HACHIIIECHHBIA Map, HCHapeHue,
KUIICHUE, KOHJICHCAIKsl, IOBEPXHOCTHOE HATSHKEHHWE, CMAUYMBAaHUE, MEHUCK, YIrOJI
CMAUYMBAaHUSA, KANWUISIPHOCTb, IUIABJIEHUE, KPUCTAJUIM3alus, YAEIbHAs TEIJIOTa
IJIABJICHUSI, KPUCTAJUIMYECKAS PEIIETKA, SJEMEHTAapHas s4yeliKa, MOHOKPHUCTa,
MOJIMKPHUCTAII, amMop(HBIE Tena, KOMIIO3UTHI, MOJIUMOPHU3M, aHU3OTPOIIHUS,

u3zotponus, nepopmanus (ympyras, MiacTUyeckas), YUCJIO CTENEeHeH CBOOObI,
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TEMJI000MEH, TETUIOM30JIMPOBAHHASl CHCTEMa, aauadaTHBIA MPOIECC, TEIJIOBBIC

JIBUTATEJI, 3aMKHYTBIN IIUKJI, HEOOPATUMBIN MPOIIECC;

— JaBaTh ONpEAENICHUs (PU3NYECKUX BEIMYMH: KPUTHYECKas TeMIlepaTypa,
ylenabHas TeIuloTa NapooOpa3oBaHMsl, TEMIlepaTypa KUIIEHUS, TOYKa pPOCHI,
JABJICHUE HACBILIEHHOIO Iapa, OTHOCHUTENbHAs BJIAXHOCTb BO3AYyXa, CHJIA
IIOBEPXHOCTHOIO HATSKEHUS, MEXAHUYECKOE HANpPsKEHUE, OTHOCUTEIBHOE
YMJIMHEHUE, TPEAEN YIPYrOCTH, MPEnesl NPOYHOCTU NPU PACTKEHUU U CIKATHH,

BHYTPCHH:A SOHEPIrus, KOJIMYCCTBO TCIIJIOTEI, KHI[ TCIIJIOBOI'O ABUIaTCIIA,

—  HCHOOJIb30BaTh CTAaTHUCTHYECKHUU nmoaxoa AJjisi  OIMCaHus  ITOBCACHUS
COBOKYITHOCTH 00JILIIIOTO quciia qacCTHull, BKJIIO‘I&IOIHI/Iﬁ BBCIACHHC

MHUKPOCKOIIMYECKUX N MAKPOCKOIMMYCCKHUX ITapaMETPOB;

— Pa3bACHATHL OCHOBHBIC IIOJIOKCHUA MOJ'IGKy.HprHO—KHHGTH‘-IGCKOﬁ TCOpHUHN

CTPOEHHUs BEILECTBA;
— KJ1accu(UIIUPOBAThH arperaTHble COCTOSHUS BEIIECTBA,

— XapakTepHU30BaTb M3MEHEHHsI CTPYKTYpPbl arperaTHbIX COCTOSIHWM BEILECTBA

npu (pa3oBBIX MEPEXOAAX;

— (opmynupoBaTh: YCIOBUSL HMACAIBHOCTM Ta3a, 3aKkoH ['yka, 3aKOHBI

TEPMOANHAMUKHU

— ONHUCHIBATh: SIBJICHUE HWOHHU3AIMU;, JAEMOHCTPAIMOHHBIE AKCIEPUMEHTHI,
MO3BOJISIONIME YCTAHOBUTH JJI Tra3a B3aMMOCBA3b MEXAY €ro JIaBJICHUEM,
o0beMOM, Maccoll W TEeMIepaTrypod;  HKCIEPUMEHT: 1O  HU3YUYEHUIO
M30TEPMHUYECKOI0 Tpollecca B Ta3e, MO H3YUYCHUIO KANWUISIPHBIX SIBJICHHM,
O0OYCJIOBJICHHBIX TOBEPXHOCTHBIM HATSKEHUEM O KUJIKOCTH, MO HM3MEPEHUIO

YHCHBHOﬁ TCINNIOEMKOCTH BCIIIECTBA,

— OOBACHATH: BJIMSHHE COJIHEYHOIO BeTpa Ha arMmocdepy 3eMiH, OMBIT C
paclpeeeHueM 4acTULl UEalIbHOIO rasa I0 JBYM IIOJOBUHAM COCYJa, ra30BBIC

3aKOHbI Ha OCHOBC MOJICKYJIHpHO-KPIHCTH‘ICCKOfI TCOpUN CTPOCHHA BCIICCTBA,
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OT/IMYHUC  KPUCTAUIMYCCKHUX  TBCPABbIX TCII  OT aMop(i)HBIX, 0COOEHHOCTh

TeMIIEpaTyphl KaK MmapamMeTpa COCTOSIHUA CUCTEMbI, IIPUHIIUT
JICHCTBUS TEIIOBBIX JIBUTATEIICH;
— MPEJCTABIATH PACIPEACICHUE MOJIEKYJT HICATBHOIO I'a3a 10 CKOPOCTSIM;

— HaOJIoJaTh M MHTEPIPETUPOBATH: SIBICHUE CMAuMBaHUS M KalWUIAPHBIE
SBJIICHUS, TIPOTEKAIONIME B TPUPOAEC ©  OBITY; PE3yabTaThl  OIBITOB,
WUTIOCTPUPYIOIIMX HM3MEHEHHUE BHYTPEHHEW OSHEpPruuM Tejla MpU COBEPIICHUU

paloThl, siBieHue Judphy3un;

— CTpOUTHh TpaduKu 3aBUCHMOCTH TEeMIIepaTyphl Tejla OT BpPEMEHH MpH
HarpeBaHWM, KWUIIEHUHU, KOHACHCAIlMH, OXJAKICHHH, HAXOAUTh M3 TpaduKOB

3HA4YEHUS HEOOXOIUMBIX BEIUYHH;
— oueHuBarh KII/] pa3inuHbIX TEMIOBBIX IBUTATEIIEH;

— JenaTh BBIBOA O TOM, 4YTO siBieHHE AU(PQy3uu SBISIETCI HEOOPATUMBIM

IMpoueCCcoM;

— HNPUMCHATH IOJYUYCHHBIC 3HAHUA K 00BICHECHUIO HBHCHI’Iﬁ, Ha6J'II-0I[aCMBIX B

MIPUPOJIEC U OBITY.
DJIeKTPOAUHAMUKA
[TpenMeTHBIC pe3yabTaThl OCBOCHHUS TEMBI TTO3BOJISIOT:

— JaBaTb ONPEACIICHUS TOHATUM: TOYEYHBIM  DJIEKTPUYECKUU  3apsf,
IIEKTPUUECKOE B3aMMO/JICHCTBHE, NMEKTpU3alus  Tel,  DAJIEKTPUYECKU
W30JINPOBAHHAS CHUCTEMA TEJ, JJIEKTPUYECKOE II0JIE, JIMHUM HAIPSKEHHOCTH
IIEKTPOCTATUYECKOIO II0JIs, SKBHUIIOTEHLMAJIbHAS ITOBEPXHOCTh, KOHJIEHCATOD,

CBO6OI[HBIC N CBA3AaHHBIC 3apPs/ibl, IPOBOJHUKHU, TUIJICKTPUKH, ITOJITYIIPOBOAHNKH,

— JaBaTb OIpCACIICHUA (bl/ISI/II-IeCKI/IX BCJINYHNH: HaIps’KCHHOCTDb

QJICKTPOCTATUYCCKOTO IIOJIA, IMOTCHHOUA JBJICKTPOCTATUYCCKOI'O II0JIS, PAa3HOCTb
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IIOTCHIOMAJIOB, OTHOCHUTCJIbHAsA AUDJICKTPHUYICCKAA IMPpOHNLIACMOCTDb Cpcanbl,

SJICKTPOCMKOCTb YEAMHCHHOI'O IIPOBOAHMKA, SJICKTPOCMKOCTb KOHACHCATOPA,

— OOBACHATH IMPUHOUII ,HGfICTBPI}II KPYTHJIBHBIX BECOB, CBGTOKOHHpOB&J’IBHOﬁ
MalllMHbI, BOSMOKHOCTb HCIIOJIB30BAHUA SABJICHUS JJICKTpHU3alWW IIPU ITOJTYUCHHUU
JAAKTUJIOCKOIIMICCKUX OTIICHATKOB, INPUHIMWII OYHUCTKU Ia3a OT erJ’IbHOﬁ IbIIIN C

TTOMOIIIBIO 3JIEKTPOCTATHIECKOTO QUITBTPA;

—  OOBSCHATH. 3aBUCHMOCTh QJICKTPOCMKOCTH IINIOCKOI'O KOHACHCATOpa OT

miomanauy miaCTuH U paCcCTOAHHA MCKAY HUMU;

— (opMynpoBaTh: 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsiaa u 3akoH Kymona,

T'paHUIbI UX TPUMCHHUMOCTH,

— YCTaHaBJIMBAaTb aHAJIOTUIO MCXKAY 3aKOHOM KyJIOHa N 3aKOHOM BCEMHUPHOI'O

TATOTCHUA,

— OIIMCBIBAThb: ACMOHCTPAIMOHHBIC OJOKCIICPUMCHTBI 110 JJICKTPpU3AlUU TCJII H
OOBACHATHL HX pE3YyIbTAaThl; OKCICPHUMCHT II0 H3MCPCHHIO JJIICKTPOCMKOCTHU

KOHACHCATOpPA,

— INPHUMCHATHL IIOJYYCHHBIC 3HAHUA I 00BICHEHUS HEU3BECTHBIX paHee

ANEKTPUYECKUX SIBIICHUU, JIJISl PELICHUS MPAKTUYECKHUX 3a/1a4.
OCHOBBI CIEHUAJIBHON TEOPUH OTHOCUTEILHOCTH
[IpenmeTHbIE pe3yJIbTAaThl OCBOCHUS TEMBbI TO3BOJISIFOT:

— JaBaTh OMNpejAeNieHus: MoHATHM: panuyc IBapiimmnbpaa, TOPU3OHT COOBITHIA,

COOCTBEHHOEC BpEM:s, DOHCPI'Us IMOKOA TECJIa,

— (opMynupoBaTh MOCTYNAThl CHEUUATBHOM TEOPUM OTHOCHTEIBHOCTH H
CJIEICTBUS U3 HUX; YCJIOBHS, PU KOTOPBIX TPOUCXOAUT AHHUTUIISIUS U POKJICHUE

Imapbl 94aCTHIIL,

— OIIMCBIBAThb MIPUHIOUIINAJIbHYIO CXEMY OIIbITA MaﬁKCHBCOHa—MOpHH;
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— ACJIaTb BBIBOJ, YTO CKOPOCTb CBCTAd — MAKCHMAJIbHO BO3MOJKHAA CKOPOCTb

pacrpocTpaHeHus J000ro B3auMOIeHCTBYS;
— OLIEHMBATh KPUTHYECKUI pailyC YEPHOU JIbIPbI, SHEPTUIO MTOKOS YACTHII;

— 00BsACHATh 3G (PeKT 3amesyIeHUsT BPEMEHH, OIpeesiTh COOCTBEHHOE BpeMs,

BpPE€Ms B Pa3HbIX MHEPIHAJIBHBIX CUCTEMAX OTCUCTA, OJHOBPEMCHHOCTD CO6BITPII>’I;

— NPUMEHATH PEISTUBUCTCKUN 3aKOH CJOKEHHSI CKOPOCTEH Mg pEeLICHUS

MMPAKTHYCCKUX 3aaa4.

KBanroBas pusuka. @Pu3nka aToMa 1 aTOMHOTIO s/Ipa

[IpenmeTHbIE pe3yabTaThl OCBOSHHUSI TEMBI TTO3BOJISIOT:

— J1aBaTh OINpEAeJICHUs] TIOHSITUM: TEeIJIOBOE€ H3JIydyeHue, al-
COJIIOTHO YepHoe Teno, Gororddexrt, GoTorIeKTPOHBI, (POTOTOK,
KOPHOYCKYJISIPHO-BOJIHOBOUM JIyaju3M, J3HEPreTU4YeCKUil ypOBEHb,
JIUHEHWYaThIA CIIEKTpP, CIIOHTAHHOE W HWHAYLUPOBAHHOE H3JIyde-
HUE, Jla3ep, NPOTOHHO-HEUTPOHHAsI MOJEIb spa, U30TOIIbI, pa-
JIMOAKTUBHOCTh, ajiba- u Oera-pacrnajz, ramMmma-uszjiydeHUe, HUcC-
KyCCTBE€HHAasi pPaAHMOAKTHUBHOCTb, IICIMHAsI peaklus AeJICHUs,
SIAEPHBINA pEaKTOp, TEPMOSJIEPHBIN CUHTE3,

— J1aBaTh oIpeaesieHus (PU3NYeCKHUX BEJIMUHH: padoTa BbIXOAA,
KpacHas rpanuiia ¢porosddexra, yaerbHas SHEPTUST CBS3U, JSPEKT
Macchl, II€pUOJ] MoJypacriaaa, aKTUBHOCTb PaJUOAKTUBHOIO
BEIIECTBA, DHEPreTUYECKUM BBIXOA SIJACPHOMU pEakluHu, KO-
3¢ PunmeHT pasMHOXKEHHUSI HEHUTPOHOB, KpUTHUYECKasi macca, J103a
MOTJIOLIEHHOI'O U3JIyYyeHUs, KO3 (PUIIMESHT KaueCcTBa;

—  Pa3bsSICHATH OCHOBHBIE MOJIOKEHHSI BOJIHOBOW TEOpUU CBe-,
KBaHTOBOU rurnotes3bl [lnanka, Teopuu aroma BOJOPO/Ia;

— dopMynupoOBaTh: 3aKOHbI TEIUIOBOrO H3JIydyeHus: BuHa wu
Credpana—Dbonbpiimana, 3akoHbl (GoTodddekTa, COOTHOIICHUS

HeornpeaeneHHocrtet I'eiizenbepra, moctynarbel bopa, npuHIUND
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I[Taynu, 3aKOHBI COXpaHEHWsl JICITOHHOTO W OapUOHHOTO 3aps-

HOB;

OLICHUBAaTh JUUJIMHY BOJIHBI 1€ bpoiyisi, COOTBETCTBYIOILYIO
JIBOKCHHUIO DJIEKTPOHA, KHHETHYECKYIO DHEPTUIO DJJICKTPOHA MPH
dotorddexre, NIMHY BOJHBI CBETa, MCOYCKA€MOTO aTOMOM BO-
0poJia;

—  onuchiBaTh MPUHIMIIMAIBbHYIO cxemy omnbita Pesepdopna,
MPEJITIOKHUBILIETO TUIAHETAPHYIO MOJEIb ATOMA,;

OOBSCHSTH MIPUHIINIT ASCHUCTBUS J1a3epa, iASPHOTO peak- Topa;
CpaBHUBATh W3IIydeHHE Jia3epa C WUIIYyUYCHHEM JPYyTUX
HCTOYHUKOB CBETA;

OOBSICHATH CIIOCOOBI OOecIedyeHus O€30MacHOCTH SIACPHBIX
peakTopoB u ADC;

—  TIPOTHO3MPOBATh KOHTPOJMPYEMBIN €CTECTBEHHBIN pagua-
MUOHHBIN (DOH, a TAKXKE paIMOHAJIBHOE TPUPOIONOIB30BAHUE MTPU
BHEJIPEHUH ynpasisieMoro trepmosiyiepHoro cunresa (YTC);

—  kJaccu@UIMpPOBATH AJIEMEHTapHbIE YACTUIbI, OoApa3ae- JIiss
WX Ha JICOITOHBI U aJIPOHBI;

—  OIMCBIBATh CTPYKTYPY aJPOHOB, IIBET U apOMaT KBapKOB;

— IIpUBOAUTb IIPUMCPbI MC30HOB, TUIICPOHOB, I''TFOOHOB.

IBoaonusa Beesenuoii

IIpenmeTtHsbie pe3yibTaThl OCBOCHUS TEMBI O3BOJISIFOT:

J1aBaTh OINPEJEIJICHUS IOHSATHU: aCTPOHOMHUYECKHUE CTPYKTYPBHI,
IJIAaHETHAasT CHUCTEMAa, 3BE€3/1a, 3BE3JHOE CKOIUIEHUE, TaJIaKTUKH,
CKOIUICHHE M CBEPXCKOIUIEHUE rajlakTuK, Bcenennasi, 6esblil Kapiuk,
HEUTPOHHAs 3B€3/1a, 4YE€pHas [AbIpa, KPUTHYECKAs IUJIOTHOCTH
BceneHHOW, pEIUKTOBOE M3JIIYUYCHUE, HTPOTOH-IIPOTOHHBIA IIHUKJI,
KOMETAa, aCTEpOu, IyJabcap;

— UHTEPIPETUPOBATh  pe3yJibTaThl HaOMoAeHu Xabbima o
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pa3zOeraHuu rajlakTuk;
— bopmynupoBaTh 3akoH Xab0ia;
— KJIacCU(PHUIIUPOBAaTh OCHOBHBIC IICPHOJBI HABOJONHH Bce-
JIECHHOU 1ocyie boabpmioro B3pbIBa;
— MPEACTaBIISITh MOCJIEA0BATEIIBHOCThL OOpa30BaHUS MEPBUUYHOIO
BellecTBa Bo BeceneHHOU;
— OOBSICHIATH IIPOIECC HSBOJIOIMHH 3BE3J], OOpa30OBaHUSI H DBO-
nroruu COTHEYHOM CUCTEMEI;
— c mnoMomiblo Moaenu DpujamMaHa TIPEACTaABISITH BO3MOXKHBIC
clieHapuH dBoJiroIIuu BecenenHol B Oy 1yIiem.

Buvinycknuk na y2nyonennom ypoeune noiyuunm 603MOHCHOCHb HAYUUMbCA:

® npoeepAms  IKCnepumeHniailbHblMu cpedcmeaﬂ/m 6bl@61/lHyl’l’Zbl€ cunomesul,
¢0pmyﬂupyﬂ yeilb MCCJZGOOSCZHM}Z, Ha OCHoee 3HAHUA OCHoeonoJjiazarouux

¢M3M%€CKMX 3ClKOHOM€pHOCm€1/7 U 3dKOHO8,

® onuceleamsb U AHAIUUPOBANIb NOJYHYEHHYIO 6 pesyiibmane npoeedeHHblx

@u3zuuecKux IKCNEPUMEHMO8 UHPOpMayuro, onpeoesims ee 00CMO8EPHOCb,

* NOHUMAMb U O0O0BIACHAMb CUCMEMHYIO C643b Me:)fcdy OCHoOeoOnoaazarowmumu
HAYYHbIMU NOHAMUAMU. NPOCMPAHCMEBO, 6PEMA, Mamepus (68“4807’1’160, nozze),

c)euofceHue, Cuia, dHepecus,

* peuiams IKCNnepumeHnmdaibHble, KA4YeCmeeHHble U KOJIU4YeCmeeHHble 3a0ayqu
NOBbIULIEHHO2O YPOBHA CHONCHOCMU, UCNOJIb3YA gbu3uqea<ue 3AKOHbl, a makKocce

YpPAeHERUA, CEA3blearouiue ¢M3MLI€CK14€ GEJIUHYUHDbL,

* AHAMU3UPOBAMb 2PAHUYLL NPUMEHUMOCMU QUIULECKUX 3AKOHOB8, NOHUMAMb
gceobwull  xapakmep  (QYHOAMEHMANIbHLIX  3AKOHO8 U  O02PAHUYEHHOCHb

UCNOIb306AHUA YACNIHBIX 3AKOHOB,

* popmynuposames u pewiamsv HOBble 3A0ayU, BOZHUKAWOWUE 8 X00e YYeOHO-

UCCn1e006amenbCKoll u I’lpOeKWZHOﬁ Oeﬂmeﬂbﬂocmu;
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® ycoeepuieHcmeoeants I’lplzl60pbl U Memoowvl UCCIe008aHUSL 8 COOMBEMCMEUU C

nocmaeaeHHou 3aoayeli;

* UCNONL308AMb  MEMOObl MAMEMAMUYECcK020 MOOeIUPOBAHUA, 8 MOM HUCIE
npocmeluiue  cmamucmudeckue Memoovl 0Nl 00pabomKu - pe3yibmamos

IKCcnepumernma.

OOecreynTh NOCTIKEHHE IUIAHHPYEMBIX pE3yJlbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON  IpOrpaMMbl, CO34aTh OCHOBY JJIi  CaMOCTOSATEIbHOIO
YCIICITHOTO YCBOEHHs 00YYaIOIIMMUCS HOBBIX 3HAHUN, YMEHUH, BUAOB U CIOCOOOB
NEATEIIBHOCTH JOJDKEH CUCTEMHO-ACATEIBHOCTHBIA MOAXO0A. B cOOTBETCTBUU C
3TUM IOJXOJOM HMEHHO AaKTHBHOCTb OOY4YaroIIMXCsl TPU3HAETCS OCHOBOU
JOCTHKEHHSI PAa3BUBAIOLIUX IIefiell o0pa3oBaHUs — 3HAHMUS HE TepefaroTcs B
TOTOBOM BHJIE, a JOOBIBAIOTCA Yy4YalIUMHUCS B HpPOLECCE I103HABATEIbHOU

JACATCIBbHOCTH.

OnHuM W3 myTed TOBBINICHHS MOTUBAUMU U A(G(EKTUBHOCTH y4eOHOM
NESITEIbHOCTH B CPEAHEW IIKOJIE SBJISETCS BKJIIOUYEHUE YYalIUXCs B y4eOHO-
UCCIIEIOBATENbCKYI0 U TPOEKTHYIO NEATEIbHOCTh, KOTOpas HMMEET CIEIyIOIIne

0COOEHHOCTH:

1) OeJaIn M 3aJa4v OTHUX BHUAOB ACATCIBHOCTH YYAIIUXCA OIPEACIIAIOTCA KaK HX
JNYHOCTHBIMHM MOTHBaMH, TaK H COIIHMAJIBHBIMU. 910 O3Ha4acT, 4YTO TaKasd
ACATCIBHOCTE  OOJDKHA OBITH HarpaBJicHa HC TOJIbKO Ha  IIOBBIIICHUC
KOMIICTCHTHOCTHU ITOAPOCTKOB B HpCI[MCTHOﬁ obnacTu OIpCACIICHHBIX y‘IC6HBIX
AUCHUIIIIMH, HC TOJIBKO Ha pPa3BUTUC HX CHOCO6HOCT€I>1, HO MW Ha CO3JaHUC

MNpOAYKTa, UMCIOIICTO 3HAYMMOCTD AJISI APYTI'HUX;

2) yueOHO-HMcclenoBaTeNbCcKasi W IMPOEKTHas JAESITENbHOCTh JIOJKHA OBIThH
OpraHM30BaHa TakuUM 00pa3oM, YTOOBI ydallluecs CMOIJIM pealu30BaTb CBOU
NOTPEOHOCTH B OOMIGHMH CO 3HAYUMBIMH, PEPEPEHTHBIMH TPYNIaMU
OJIHOKJIACCHUKOB, yuuTenerd U T. 4. CTpos pa3IMuyHOTO poJa OTHOLIEHUS B XOJHE

L[€JICHAIIPABJIICHHOW, TOMCKOBOW, TBOPYECKOM M NPOAYKTHUBHOM [JEATEIBHOCTH,
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MOAPOCTKU OBJIAJICBAIOT HOPMAaMHU B3aMMOOTHOLIEHHM C Pa3HbIMU JIFOAbMH,
YMEHUSIMH TIEPEXOJUTh OT OJHOTO BHAA OOIICHHS K APYyromMy, MpHOOpeTaroT
HABBIKM WHJUBUIYAIbHOW CaMOCTOSITEIbHOM padOThl W COTPYIHUYECTBA B

KOJIJICKTHUBCEC,

3) opraHuzanusi y4eOHO-HMCCIEIOBATENIbCKUX U MPOEKTHBIX padOT IIKOJLHUKOB
o0ecrieuynBaeT COYETaHUE PA3NUYHBIX BUIOB IMO3HABATENBHOW JesATeNbHOCTH. B
THX BHJAAX JEATEIBHOCTH MOTYT OBbITh BOCTPEOOBaHBI MPAKTUYECKU JIOOBIE
CIIOCOOHOCTH TOJPOCTKOB, PeaTN30BaHbl JUUHbIE MPUCTPACTUS K TOMY WU HHOMY

BHUJY JIESITETHOCTH.

B pe3ynpTare y4eOHO-HCCIIeTI0BATEIbCKOM 151 IIPOEKTHOMN

ACATCIIbHOCTU 6bINYCKHUK nOJIydum npedcmameuue:

*0 (I)I/IJ'IOCO(bCKI/IX U MCTOAOJIOTHYCCKHUX OCHOBAHMAX H&y‘-IHOfI ACATCIIBHOCTH U
HAay4YHbIX MCTOAAX, IIPHUMCHACMBIX B HCCHCHOB&TCHBCKOﬁ u HpOCKTHOfI

JACATCIBHOCTH,

®* O TaKUX IIOHATHUAX, KAK KOHICIIIUA, HaydYHaAs T'UII0TE3a, MCTOM, SKCIICPUMCHT,

HaJCKHOCTb I'MIIOTE3bl, MOACIb, MCTO/, c60pa n MCTOJ aHa/In3a JaHHBIX,

* 0O TOM, 4YEM OTIHMYAIOTCA HCCICAOBAHHUA B TI'YMAaHUTAPHBIX 0o0macTIx OT

UCCJIEIOBAHUM B €CTECTBEHHBIX HAyKaXx;
* 00 UICTOPUU HAYKHU;
* 0 HOBEHIMX pa3paboTKax B 00JIACTH HAYKH U TEXHOJIOTHIA,

* 0 TIpaBWwiIaX W 3aKOHAX, PETyJIUPYIOUUMX OTHOIIEHUS B HAy4YHOMH,
M300pETaTeNIbCKOM M HCCIIEOBATENBCKON OO0JACTIX MEATebHOCTH (TaTeHTHOE

paBo, 3allliTa aBTOPCKOI'o Mpasa u T. I1.);

* O JIEATEIbHOCTU OpraHU3aluii, COOOIIECTB U CTPYKTYp, 3aUHTEPECOBAHHBIX B
pe3ynbpTaTax HMCCICHOBAaHUM M IPENOCTABIAIOIINAX PECYPCHl Uil IPOBEICHHUS
UCCIICIOBAaHUM M peanu3ali NpoeKToB ((OHIbI, TOCYAapCTBEHHBIE CTPYKTYPHI,
KpayadaHIUHTOBbIE CTPYKTYPHI U T. 11.).

23



BblnyCKHuK cmoocem:

* pfmartb 3aJadM, HaxXOAAIMMCECs Ha CTBIKC HCECKOJbKHX y‘-Ie6HBIX JUCHUITIINH

(MexXTpeAMETHBIE 3a/1a4un);

* HCIIOJIb30BaTh OCHOBHOM AJITrOPHUTM HCCIICAOBAHUS IIPpU PCIICHUH CBOUX y‘le6HO-

ITO3HABATCJIbHBIX 3a1a4,

* UCIIOJIb30BaTb OCHOBHBLIC IIPUHIIUIIbLI HpO@KTHOﬁ ACATCIIBHOCTU IIPpU PCUICHUU
CBOHUX y‘{C6HO-H03HaBaTCJII>HLIX 3aJad M 3aJa4, BO3HHUKAIOIIUX B KYHLTypHOﬁ )41

COILIMAIbHOM JKU3HH;

®* HUCIIOJIB30BAThb JJICMCHTBI MATCMATHUYCCKOIO MOICIMPOBAHUSA IIPH PCHICHHUN

HCCIICAOBATCIIbCKUX 3a1a4,

®* HCIOJIB30BAaTh OJJICMCHTbI MATCMATHYCCKOI'O aHajln3a O HWHTCPIPECTalrnn

pPE3YIABTATOB, MOJYUYECHHBIX B X0/I€ Y4€OHO-UCCIEA0BATEIHLCKON paOOTHI.

C Touku 3peHus (OPMUPOBAHUS YHUBEPCAIbHBIX YYEOHBIX NEUCTBUH B XOJ€
OCBOCHHUS IIPUHLINATIOB y4eOHO-HCCIIeI0BATENbCKON " IIPOEKTHOU

ACATCILHOCTHU 6bINYCKHUK HAYYUMCA:

* (hopMynUpOBaTh HAYYHYIO THUIOTE3Y, CTABUTH II€JIb B paMKax HMCCIEIOBaHUS U
OPOEKTUPOBAHUSA, MCXOAS U3 KyJIbTypHOHM HOPMBI U  coo0pasysch ¢

npeacTaBiIeHUsIMH 00 001em Omare;

®* BOCCTAHABJIMBATL KOHTCKCTBI M IIYTU Pa3BUTHUA TOI'O WM MHOI'O BHIA HayIIHOI\/'I
ACATCIIbBHOCTHU, ONPCACIIAA MCCTO CBOCTO HMCCICAOBAHHA WJIIM IIPOCKTA B O6HleM

KyJIbTYPHOM IIPOCTPAHCTBE;

* OTCICKHUBATL WM IIPUHHMATL BO BHHUMAHHUC TPEHAbI W TCHACHIHMHU PA3BHUTHA
pas3siIMdHbIX BHUAOB JACATCIIbBHOCTHU, B TOM 4YHCJIC HAYYHBIX, YUYHUTbIBATbL HUX IIPHU

IIOCTAHOBKE COOCTBEHHBIX IIEJIEH;

®* OLOCHHMBATb PCECYpPChbl, B TOM YHCJIC M HCMATCPUAJIBHBIC, TAKHUC KaK BpPEMI,

HEOOXOIUMBIE I JOCTHKEHHUS ITOCTABJICHHOM 1I€/IH;
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®* HaXOJUTHb PA3JIMIHBIC UCTOUYHUKN MATCPUAJBHBIX U HCMATCPUAJIbHBIX PECYPCOB,
NpcaoCTaB/HIIOMUX CpPpCACTBa IJIs1 IMPOBCACHUA I/ICCJ'ICILOBaHI/Iﬁ H pcajin3anuun

ITPOCKTOB B PA3JIMYHBIX o0macTax ACATCIIBHOCTHU YCJIOBCKA,

* BCTYIIaTh B KOMMYHHKALIUIO C JEPXKATEIAMU PA3JIUYHBIX TUIIOB PECYPCOB, TOYHO
U OOBEKTHBHO TPE3CHTYsd CBOM TMPOEKT WJIM BO3MOXHBIE PE3yJbTaThl
UCCIIEIOBaHMsI, C LEIbI0 O00€ECHeYeHHsl MPOAYKTUBHOIO B3aUMOBBITOJHOIO

COTPY/HUYECTBA;

* CaMOCTOSITEIbHO M COBMECTHO C JIPYTMMH aBTOpaMu pa3palaThiBaTb CHUCTEMY
napamMeTpoB UM KpUTEPUEB OLEHKH OSPPEKTUBHOCTU U  MPOJYKTUBHOCTU
peanu3aluuy MPOEKTa WM HMCCIEAOBAHMS HA KAXKIOM JTare pealu3alud U 1o

3aBEPILICHUH PaOOTHI;

* aJICKBATHO OLICHHUBATH PUCKHU PCAIM3AlMU ITPOCKTA U INPOBCACHUA UCCICI0OBAHNA

Y IIpeyCMaTpPUBaTh IyTH MUHUMH3ALUHA OTHUX PUCKOB;

® aJICKBATHO OLICHHMBATL ITOCJICACTBHA pCaIn3ali CBOCTO ITPOCKTA (I/ISMCHCHI/I}I,

KOTOPBIE OH IMOBJICYET B KU3HU JAPYTUX JIOAEH, COOOIIECTB);

* QJICKBAaTHO OILICHMBATh JaJIbHEHIIICE Pa3sBUTHC CBOCro IIPOCKTa MM

HCCIICAOBAaHNA, BUACTL BO3MOKHBIC BAPpUAHTLI IPUMCHCHUA PC3YJILTATOB

COJEPXAHUE KYPCA

10 kaacc (170 4acoB, 5 4acoB B HeAeJ10)

®du3nka B NIO3HAHUH BE€IIECTBA, 110JId, IPOCTPAHCTBA U BPEMCHHA

®dusuka — ¢(pyHIaMeHTanbHas HayKa o pupoze. HayuHblil MeTo Mo3HaHUs MUpA.
B3aumocBs3p Mexny (U3MKOW U JAPYTUMHU €CTECTBEHHBIMH HaykKamH. MeTossl
HAy4yHOro0 MCCIEOBaHUA (Qu3ndeckux sBieHud. IlorpemHocTy u3MepeHui
¢uznyeckux BEJIWYUH. MOJENIUPOBAHUE SBJIEHUH W HPOLECCOB MPUPOIBI.
3aKOHOMEPHOCTh U CIIy4alHOCTb. [ paHUIIbI MPUMEHUMOCTH (PU3NYECKOTO 3aKOHA.
dusnueckre TEOPUM M NPUHLUI COOTBETCTBUA. Poinb um MecTto (u3uku B
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(GbopMUPOBaHUN COBPEMEHHOW HAyYyHOW KapTHHBI MHpa, B MPAKTHUYECKON

NEeSATEIbHOCTH JTtoAeH. Dusuka u Kyismypa.
Mexanuka

[IpenMer u 3amaun KiaccMUecKor mMexaHuku. KuHemarndeckne xapakTepUCTHKU
MEXaHMYECKOTO JIBI>KEHUsA. Mojienu Ten u ABWKeHHl. OTHOCUTENbHAsT CKOPOCTh
JNBW)KEHUS Tel. PaBHOMEpHOE NPAMOJIMHEWHOE JBH)KEHUE. Y CKOPEHHE.
[IpssMONMHEHOE [BMXXEHUE C TOCTOSHHBIM YCKOpeHHEM. PaBHOmepeMeHHOe
npsMoJInHEHOe NBrkeHne. CBoOomHoe manenue tei. OMHOMEPHOE NBIKCHHE B
MOJIE TSKECTU NMPU HAIMYAHM HAYAJIBHOM CKOPOCTH. ballmucTHUecKoe NBUKEHHUE.
Kunemarnka nepuoanyeckoro asrkeHus. [locTymarenbHOe M BpalllaTelIbHOE
IBWXKeHHEe TBepaoro Ttena. IlpuHumn otHOocuTenbHOCTHM [amunesd. IIpuHnmn
cynepnio3uumnu cwi. MuepuuansHas cucrema orcuera. [lepBoiit 3akoH HbroToHa.

Bropoiu 3akon Hetotona. Tperuit 3akoH HeroToHa.

['paBuTaniOHHas cwia. 3aKOH BCeMHpHOro taroteHus. Cuma Tskectu. Cuiia
ynpyrocti. 3akoH ['yka. Bec Tema. Cusa TpeHus. 3aKOH CyXOro TpPEHHS.

[Ipumenenune 3akoHOB HproTOHA.

JIBukeHHne Ten B TIpaBUTAUMOHHOM moJie. Kocmuueckne ckopocTu. JIBukeHHe
HEOECHBIX Tel W MX MCKYCCTBEHHBIX CIYTHUKOB. A81eHus, Habooaemvle 8

HEUHEPYUATIbHBLX cucmemax omcdemada.

HMritynbc MaTepuanbHON TOYKH U CUCTEMBI TeJl. 3aKOH U3MEHEHHUS U COXPAaHEHUs
umnynsca. Pabora cunbl. [lotrenunanbHas sHeprus. [lorenuuanbHas sHeprus Tena
IIpY TPAaBUTALMOHHOM M YIPYIOM B3aMMOJEHCTBHsIX. KHHeTHYecKas »Heprus.
MomHocTh. 3aKOH M3MEHEHHSI W COXPAaHEHHS MEXAaHUYECKOM SHEPruu.

AGCOIOTHO HEYNPYTroe U a0COIOTHO YIPYroe CTOJTKHOBEHUSI.

YcaoBue paBHOBECHS ISl OCTYNATEIBHOTO ABUKEHUS. Y CJIOBUE PAaBHOBECHS JIJIS
BpamaTesbHOro ABMKeHus. [1nedo u momeHT cuibl. LleHTp Tsbkectu (EHTp Mace)
CHUCTEMBbI MaTepUATBHBIX TOYEK M TBEPAOTrO Teia. PaBHOBecHe JKMIKOCTH M Tasa.
Hasnenue. /[euscenue xcuoxocmetl u 2a3oa.
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Jlunamuka CcBOOOMHBIX KoyeOaHWi. AMIUMTYJa, TEPHOJ, dYacTora, (Qasa
koneOanuii. KonebOarenpHas cucremMa moj JEHCTBHEM BHEIIHUX CHJ, HE

3aBHUCSIUX OT BpeMeHU. BeiHyX1eHHbIe Konebanus. Pe3onanc.

Pacnipoctpanenue BojiH B ynpyroi cpezae. Ilomepeunbie ¥ MpoOJOJIbHBIE BOJHBI.
Otpaxenue BoaH. Ilepuomuueckue BOJHBI. DHeprusi BoOJIHBL. CTOSYME BOJIHBIL.
3BykoBble BOJIHBI. BbicoTa 3Byka. Oddextr [omnepa. Hurepbepenius u

nudpakius BosH. TemOp, TpOMKOCTb 3BYKa.
MouiekyasipHast pU3MKA U TEPMOJANHAMUKA

[Ipeamer w©  3agaun MoJeKyJsipHO-KnHeTndeckod  Tteopun (MKT) wm
TEPMOJAMHAMUKHU. DKcIiepuMeHTanbHble AokaszaTenbctBa MKT. Crpoenne aroma.
Macca atomoB. MonsipHas macca. KonmmuectBo BemectBa. Moaenp UAeaaIbHOTO
raza. Pacnipenenenne MoJIeKy UACAIBHOTO ra3a B MPOCTpaHCTBe. Pacnpenenenue
MOJIEKYJl MJ€aIbHOr0 Ta3a Mo CKOPOCTAM. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KMHETUYECKON SHEPTUM TEIIOBOTO ABWKEHUA YacTull BeniecTna. [lIkamnsl
temneparyp. JlaBneHnue raza. CBsi3b MEXAY JABICHUEM U CPEOHEN KMHETUYECKOU
SHEPrueil MOCTYNaTEIbHOIO JBUXEHHUS MOJIEKYN HAeanbHOro raza. OCHOBHOE
YpaBHEHHUE MOJEKYISIPHO-KUHETUUYECKOM Teopuu. 3akoH JlaibTOoHa. YpaBHEHHE
Knanelipona—Menpeneena. N3omporneccsl. N3oTtepmuueckui MpOLIECC.
N306apusbiii nporecc. M30xopHbIil mporiecc. ArperaTHble COCTOSIHUS BEIIECTBA.
dazoBblli nepexon map —xkuakoctb. HMcmapenuwe. Konpencamusa. JlaBieHue
HACBIIEHHOTO napa. BiaxxHocts Boznyxa. Kunenue xxunkoctu. Monenbs cTpoeHus
wuakoctel.  IloBepxHoctHoe  HaTskeHue. C(CmauuBanuwe. KanumisipHOCTb.
Kpucramnmmszanua u miaBiaeHue TBepablx Teln. CTpykTypa TBEpIbIX —Tel.
Kpucrammueckas pemerka. MexaHndeckue CBOMCTBA TBEPABIX Tell. BHyTpeHHsA
sHeprus. PaboTa u Temonepenaya Kak CnocoObl H3MEHEHWS BHYTPEHHEH YHEPTHUU.
PaboTa ra3za npu pacumpenun u cxkatuu. Padota raza npu uzonpoueccax. [lepsbiii
3aKOH TepMOJMHAMUKH. [IpuMeHeHue nepBoro 3akoHa TEPMOAWHAMUKHU IS

u3omnporeccoB. AnuabaTHeiii mpouecc. TemioBele aBurarenn. BTopoil 3akoH
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tepmoauHamMuku. IlpeoOpazoBanusi »Hepruu B TemaIoBbIX MammHax. KIIJI

TeruioBoi MamuHeL. [{ukn Kapro. Dkonornueckre mpo6ieMbl TEIII0IHEPTETHKH.
DJIEKTPOCTATHKA

[Ipeamer © 3amauum  DJIEKTPOCTATHUKU. ODJIEKTPUYECKOE  B3aUMOJCHCTBHUE.
Onextpuyeckuid 3apsa. KsaHToBaHue 3apsana. OnekTpusanus Tel. 3aKoH
COXpaHEHUsl AJIeKTpuueckoro 3apsna. 3akoH Kynona. PaBHoBecue cratnyeckux
3apAn0B. HampsKeHHOCTh 3JIEKTPOCTATUYECKOro moJiA. JIMHMM HanpsHKEeHHOCTH
IIEKTPOCTATUYECKOrO TMois. IIpuHIMO Cyneprno3uuuyu 3JIEKTPO-CTATHYECKHUX

MOJICH. DIEKTPOCTATHIECKOE TOJIe 3apsHKEHHOM chephl U 3apsHKEHHON TIIOCKOCTH.

Pabota cun snekrpoctatudeckoro mnoiid. [loTeHnuan 31eKTpoCTaTUYECKOTO MOJIsl.
Pasnocte mnoreHumanoB. M3MepeHue pasHOCTH IMOTEHUHUAJOB. OJIEKTPHUYECKOE
noje B BemlecTBe. JIMANEKTpUKU B 3leKTpocTatnueckom moiie. [IpoBogHuKU B
AIIEKTPOCTATUYECKOM  Tosie.  PacrmpeneneHue  3apsloB 1O  MOBEPXHOCTU
MPOBOJAHUKA. OJIEKTPOEMKOCTh YEAWHEHHOTO TMPOBOJHMKA M KOHJEHCATOpA.
CoeanHeHue KOHJIEHCATOPOB. DHEPrus 3JIEKTpocTaTHdeckoro mnois. OobemHas

IUIOTHOCTB DHEPTUU NIEKTPOCTATUYECKOTO MOJIS.
COJEPXAHUE KYPCA

11 kaacc (170 4acoB, 5 4acoB B HeAeJ10)

DJIEKTPOAMHAMMKA

Onekrpuueckul Tok. Cuna toka. MctouHuk Toka. MICTOYHUMK TOKa B
AIeKTpUUeckor nenu. Inexkrpoasrxkylnas cuia (B/1C). 3akon Owma
JJISI  OAHOPOJIHOTO TIpoBOJiHMKA (y4dacTka 1enu). ConpoTHUBICHHUE
OPOBOJHUKA. 3aBUCUMOCTh YAECJIBHOIO COIPOTHUBJICHUS MPOBOJHHUKOB
U TIOJYIIPOBOJAHHUKOB OT Temrieparypbl. CoeuHEHHUsT TPOBOAHHUKOB.
Pacuer comnporuBiieHUsT dJIEKTpUYECKUX Iiened. 3akoH Owma ais
3aMKHYTOHW Lenr. PacyeTr cuibl TOKa U HAOPSKEHUS B IJICKTPUUECKUX
nernsax. M3mepeHue cuiibl TOKa M HaNpspKEHUs. TerioBoe OEeUCTBUE
AIIEKTPUUECKOTO TOKA. 3akoH Jxoynsa-Jlenna. Ilepenaua
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DIIEKTPOSHEPTUU OT UCTOUYHHKA K MOTPEOUTENO. DIISKTPUIECKUN TOK B
METaJUUlaX, pacTBOpax U paciuiaBax 3JIEKTPOJIMTOB, MOJYHIPOBOIHUKAX,
razax v Bakyyme. [lna3zma. Dnekrponus. [IpumMecHbI TOJYyTPOBOAHUK
— COCTaBHAasli 4acThb DJEMEHTOB cxeM. [lomynmpoBOIHUKOBBIN OHO/I.

Tpanzuctop. CBepXIIPOBOAUMOCTb.

MarautHoe B3auMoaeucTBUE. MAaArHuUTHOE TMIOJIE DIEKTPUYECKOrO
TOKa. JIMHUM MarHUTHOM MHAYKUWU. J[elicTBME MAarHUTHOTO IIOJIsI Ha
OpoBOJTHUK ¢ TOKOM. Cuiia Amriepa. PamMka ¢ TOKOM B OJHOPOJHOM
MarHuTHOM Tiojie. JlelicTBME MarHUTHOrO TIIOJISI Ha ABHXKYIIHECS
3apspkeHHble  dactunpl. Cuna Jlopenma. Macc-cnektporpad wu
OUKJIOTPOH. [IpocTpaHCTBEHHBIE TPACKTOPUM 3apSKEHHBIX YACTUIL B
MarHiTHOM m0ojie. MarHuTHbI€ JIOBYIIKH, paJdallMOHHBIE II0sica
3emuin. BzanmonencTBue 3JIEKTPUYECKUX TOKOB.

MarnutHbiii notok. 2/[C B mpoBOAHUKE, JABWXXYIIEMCS B Mar-
HUTHOM TMoOJie. DJeKTpoMarHuTHasi UHAYKIUs. CnocoObl mojiyye-
HUS UHAYKIIMOHHOTrO Toka. OnbeiThl I'enpu. IlpaBuno Jlenma. Ca-
MOUHAYKOUA. NHIYKTUBHOCTb. DHEPrusi MarHUTHOI'O TOJsI TOKAa.
MarnuTtHOe noJjie B Beuectse. DeppoMarHeTus3M.

BexkTopHble auarpamMmbl IS ONIUCAHUST MNEPEMEHHBIX TOKOB H
HarnpspKeHui. Pesucrop B ienu nepemMeHHoro toka. Konjaencarop B
Oenu NEepeMEeHHOro Toka. Karymka HWHAYKTUBHOCTH B LENU
nepeMeHHOro Toka. CBOOOJHBIE TapMOHHUYECKHE DIEKTpoMar-
HUTHBIE KojieOaHUsi B KoJjiebaTtesbHOM KOHType. KonedaTenabHbIN
KOHTYP B LIENIKA NEPEMEHHOrO ToOKa. Mcrnosb30oBaHue 3JjI€KTpOMar-
HUTHOW HWHAYKIMU. ODJEeMEHTapHasi Teopus TpaHcdopmaropa.
I'enepupoBaHne nepemMeHHOro 3JeKTpudeckoro toka. llepemaua
AJIEKTPOIHEPTUN HA PACCTOSTHUE.

DJIEKTPOMArHUTHOE T1oJie. BuxXpeBoe »IEKTpHUYECKOE MOoJIE.
DJNeKTpOMarHuTHbhIE BOJHBI. PacnpocTpaHeHHue >3JIEKTPOMArHUTHBIX

BOJIH. 9HCpI‘I/ISI, nepeHocumast OOJICKTPOMAariHuTHbBIMHM BOJIHAMM.
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JlaBjieHne W UMIOYJbC SJIEKTPOMArHUTHBIX BOJIH. CrekTp
AJIEKTPOMArHUTHBIX BOJIH. Pamno- m CBY-BoaHBI B cpeacTBax
cBsi3U. [ [pyHIIMTIBI pagUOCBSI3U U TEJICBUICHUS.
I'eomerpuueckast onrtuka. IlpumHnun Irourenca. IlpsamonmHeriHoe
pacrpoCcTpaHEHHUE CBETAa B OJHOPOJAHOMU cpene. 3aKOHbI OTPAKECHUSA U
npenomiicHuss cBera. [lomHoe BHyTpeHHee oTpaxkeHue. llocTtpoenue
N300paKeHUW U XoJa Jydyed IIpu TIpPeIOMJICHHUHM cBeTa. JIMH3BIL
CoOwuparoniue auH3bl. M300paskeHue npeaMera B COONparoiiei JuH3e.
dopmyna TOHKOM coOwuparomiet JuH3bl. PacceuwBaromue JTWH3HI.
N300pakenne tmipeaMeTra B pacceuBaroineidd  jguH3e. DokKycHoe
paccTossHHWE UM ONTHYECcKas CHJla CHUCTEMbl W3 JBYX JIUH3.
YenoBeueckui 1i1a3 Kak ontudeckas cucrema. Onrudeckue npuoopsl.
Bonnosbeie cBoiictBa cBeta. CkopocTh cBera. HMHTepdepeHius
BOJIH. B3aumMHoe ycusieHue u ociiabiieHue BOJIH B ITPOCTPAHCTBE.
HNurepdepennusa cBera. JAudpakuus cBera. Audpaknmonnas
pemietka. /lucnepcuss cBera. IIpakTnueckoe NpPUMEHEHHE DJIEK-
TPOMAarHUTHBIX U3JIyYEHHUU.

OCHOBBI CIEHUAJIBHON TEOPUH OTHOCUTEILHOCTH

MHBapruaHTHOCTh MOJYJIsI CKOPOCTH cBeTa B Bakyywme. [locTynarsl cneruanbHOU
TEOPUU OTHOCUTEIBHOCTU. OTHOCUTEIBLHOCTh BPEMEHHU. 3aMejJICHUE BPEMEHH.

PengruBucTcKuil 3aK0H

CJIOXKCHUA CKOpOCTCﬁ. 9H€pI‘I/IH U UMITYJIBC CBO60,Z[HOI>1 qaCTHUIbI. BzaumocBsizb

9HCPI'uu U MacCChbI. 3Heer${ ITOKOA.

KBanroBas ¢pusuka. Pusuka atoma 1 aTOMHOI0 siApa

Ilpeanmer u 3agayn KBaHTOBOU (pusuku. TermmoBoe wU3ITydYCHHE.
Pacnipenenenue »Heprun B CHEKTpEe aOCOIIOTHO YEPHOro TeJa.
I'mnore3za M. Ilnanka o «kBantax. Dotordpdexkr. Onwiter A. T.

CroneroBa, 3akoHbI poToddpdekra. YpaBHeHue A. DUHIITEHHA I

dorordpexra.
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®doton. Omnbitel I1. H. JlebeneBa u C. U. Basunosa. ['unoresa ne
bpoinss 0 BOJHOBBIX CBOWCTBAX 4YacTull. KopryCKyJIsipHO-BOJHOBOU
nyanu3M. Judpakuusi snexkTtpoHoB. JlaBnenue cBetra. COOTHOILIEHUE
HeornpeaeseHHocte ['eizenbepra.

Mopenu crpoenusi aroma. Teopusi atoma Bomopoaa. Ilornmomienue u
u3jlydeHue cBera aroMoMm. QOObsSICHEHME JIMHEM4YaToro CIeKTpa
BOJAOpOJAa Ha OCHOBE KBAHTOBBIX nocTynaroB bopa. CrnioHTaHHOe u
BBIHYKJICHHOE U3J1yuyeHue ceeTa. JIazepsl.

CoctaB m cTpoeHHEe aTOMHOTO sapa. M3oronmbl. SnepHble CHIIBI.
JledexTt macchl. DHeprusi CBsI3U HYKJIOHOB B siipe. EcTrecTBeHHas
pPaJIrOaKTUBHOCTH.3aKOH paAHOaKTUBHOTO pacnana. MckyccTBeHHast
PaaruoOaKTUBHOCTG. S nepHbIe peaKliuu, PEaKIIUU NCICHUSI U CUHTE3A.
Lennas peakuus neneHus ypaHa. Mcnonb30BaHUE DHEPTUM NEJICHUS
aaep. AnepHass »sHepretuka. TepmosimepHbId cuHTE3. SnepHoe
opyxue. buosornueckoe 1eMcTBUE PAAUOAKTUBHBIX U3JIYYECHUU.
Knaccudukanust »smemeHTapHbix 4acTtull. JlenTtonel kak (QyH-
JJaMeHTaJlIbHble 4acTulibl. Kilaccudukanuss M CTPYKTypa aJIpOHOB.
BzaumopeiictBue KBapkoB. DyHOaMEHTAJIbHBIE B3aUMOJICUCTBUS.
Y CcKOpUTEIH 3JIEMEHTAPHBIX YACTHLI.

IBoJonusa Becegennoi

IIpumMeHUMOCTh 3aKOHOB (PU3UKH JJII OOBSICHEHUS HPUPOJIbI
KOCMHUYECKHUX OOBEKTOB.

OOpa3oBaHUe aCTPOHOMHUYECKHUX CTPYKTYp. CojlHeuHas cu- cTeMa.
3Be31bl M HUCTOYHHMKHM UX »SHepruu. Kiaccudukamuss 3Be3n.
DBoJOLMS 3B€34 U dBOJIIONNA COJTHEYHON CUCTEMBI.

I'anaktuka. [pyrue ramaktuku. Crpykrypa BcesnenHoi, ee
pacmupenue. Paszberanme ramakTtuk. 3akoH Xab66ma. Kocwmoino-
ruueckas Mojiejab paHHer BcenenHnoil. Dpa wusnydeHus. Hykieo-
cuHTe3 B paHHen BcemnenHou. IIpocTpaHCTBEHHO-BPEMEHHBIC

Macmtabbl HaOmomaemoit Bceesennoil. Opranuyueckast >KU3Hb BO
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Bcenennou. TemHas matepusi U TEMHasi SJHEPTUSL.

JlaGopaTopHbie padoThI

IIpsimble u3MepeHust

1.M3mepenne cuin TMHAMOMETPOM B MEXAHHUKE
2.M3mepenue D/1C ncrouHnka Toka

KocBennsbie n3mepenust

1. 3MepeHune yckopeHus CBOOOJHOTO MaeHHUSL.

2. U3mepenue ko3 puureHTa TpeHus CKOJIbKEHUSI.
3. 3MepeHue yaenbHOM TeMI0EMKOCTH BEIIECTBA.
4. U3mepeHue 3J1eKTPOEMKOCTH KOH/IEHCaTopa.

5. U3mepeHne BHYTPEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKA.
6. MIzamepeHue nokazaresisi NpejIOMIICHHUS CTEKJIIA.
7.A3mepenue JJIMHBI CBETOBOM BOJIHBI C MTOMOIIBIO JU(GPAKITMOHHON

pEIIETKH.

HaOaroaenue aBJIeHu

1.HabGmronenue narepdpepeHunu u 1udpakiiny cBeTa.

2.Ha6HIO,HCHPIe JJMHENYATOIO M CIIOIIHOTO CIICKTPOB HUCITYCKaHM:I.

HUcciaenoBanus

1.3yuenue nBU>KeHUs Teaa, OpOIEeHHOTO TOPU30HTAIIBHO.
2.13yueHne n30TepMHUIECKOTO TIpoIlecca B rase.
3.M3yvuenne KanuuISIpHBIX SIBICHUN, O0YCIIOBIICHHBIX
MMOBEPXHOCTHBIM HATSHKEHHUEM KUJIKOCTH.

4.NccnenoBaHue CMENIAaHHOTO CO€AMHEHUS NPOBOIHUKOB.
5.1N3yuenue 3akoHa Oma Jij1s1 TIOJTHOM e U.

6.M3yueHue siBJICHUS DJICKTPOMArHUTHOM UHAYKIIUH.

7.I3yuyeHne B3auMOJECUCTBUS YaCTHUILL U SJICPHBIX peakuuu (1mo
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¢doTorpadusm).
ITpoBepka runores

1.JIBr>keHune Tena o OKPY>KHOCTHU MO/ JICHCTBUEM CUJI TSKECTHU U
YIIPYTOCTH.

2 .IIpoBepka 3aKOHAa COXpaHEHUS SHEPTUU ITPU AEHCTBUU CUJI

TSIPKECTHU U YIIPYTOCTH.

3a cu€T pe3epBHOIO BPEMEHU MOKHO IMPOBECTH HE3ABUCUMYIO OLICHKY Ka4ECTBa Ha

OCHOBe IpeiaraeMbix padot «Cratrpam.

TemaTnueckoe mianupoBanue no pusuke, 10 kiaacc (yriyojaeHHbId yPOBEHb)

Ha3zBaunue TeMbl KoauuyecTBO 4acoB

Beenenue ®uizuka B IIO03HAHUU BEIIECTBa, I10JI, 3
NPOCTPAHCTBA U BPEMEHHU

Mexanuka 66
MonekynsipHas ¢pusuka. TepMoguHaMuKa 49
OnexTpoAMHAMHKA /DNEKTPOCTaTUKA. / 25
JIaGopaTopHbIil MPaKTUKYM 15
Pezepn 12

TemaTnueckoe mianupoBanue no pusuke, 11 kiaacc (yriyojaeHHbId yPOBEHb)

Ha3Banne TeMbl Kosnun4yectBo yacos
DJIEKTPOIMHAMHUKA 51
DNEeKTPOMarHUTHOE U3y4YEHUE 43
®u3nKa BBICOKUX SHEPTUN 16
DneMeHThI acTpOoPHU3UKU 8
Oo6o0maromee TOBTOPEHNE 29
JIaGopaTopHbIil MPaKTUKYM 11
Pezepn 12
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