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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢usuke 6a30BOro YpoBHSI Ha YPOBHE CpeHEro 0011ero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOMN
oOpazoBaTenbHOM mporpammel, npeactaBieHHbx B I'OC COO, a Takxke ¢ yuyéToM
benepabHO pabodeit mporpaMMbl BOCITUTAHUS U KOHIICIIIIUY MTPENOIaBaHusl y4eOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoit denepanuu,
peanu3yrouMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Conepsxanue mporpaMmbl 1o (pu3uke HampaBieHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-
HAyYyHOW KapTUHBI Mupa obydvarommxcs 10—11 xmaccoB mpu oOyueHuu ux ¢GuznKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESITEIIBHOCTHOTO moaxojna. [Iporpamma mo
¢buszuke coorBeTcTBYeT TpeboBanusiM PI'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM,
NpEAMETHBIM W METAlpeJMETHBIM pe3ysibTaTaM OO0ydYeHHUs, a TakKe YUYUTHIBACT
HEOOXOJIUMOCTh peaU3alUA  MEXKIPEAMETHBIX CBSI3ed (U3UKU C E€CTECTBEHHO-
Hay4YHbIMU Y4€OHBIMU TIpeAMeTaMu. B Hell ompeaensitoTcsi OCHOBHbBIC 1EIU H3Y4YCHUs
(U3MKM Ha YpPOBHE CpeIHEro oOIIero o0pa3oBaHUs, IUIAHUPYEMBIE pe3yJbTaThl
OCBOCHHMS Kypca (U3HMKHU: JUYHOCTHBIC, METalpeIMETHbIE, MpeaIMeTHbIe (Ha 6a30BOM
YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YNIBTATHI IO TO1aM 00yUCHUS;

e conepxaHue yueOHoro npeaMera «Dusnkay mo rogam o0ydeHuUs..

du3nka KaKk Hayka 0 HauOoJiee OOIIMX 3aKOHAX TMPHUPOJIbI, BHICTYINAas B KayeCTBE
y4eOHOTO MpeIMeTa B IIIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHUM 00
okpyxatomeM wmupe. IlIkonbHBIM Kypc (U3MKM — CHUCTEMOOOpa3yoImuil 1Jis
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3HMUECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB U SBJICHUN, H3yYaeMbIX XUMHEH, Owosioruei, Quanueckom
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHUE (HU3UUYECKHUX
3HAHUW OMpENeNIIeT XapakTep W Pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe
DHEPIreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TOJIYYEHHUsS HOBBIX MaTEpHalOB C
3aJJaHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (u3MKHM BHOCHUT OCHOBHOW BKJIaJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUPa 00ydJaromuxcs, B popMupoBaHue
YMEHHUM TNPUMEHSTh HAy4YHBI METOJ TO3HAHUS TPU BBIMOJHEHUM HMH Y4YEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHOBy Kkypca Qu3uKu 1 ypOBHSI CpEIHEro 001Iero oOpa3oBaHus MOJIO0XKEH P
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoesa yenocmumocmu. B COOTBETCTBMM C HEHW KypC SBISCTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTephall U3 BCEX pa3liesioB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.



Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (GU3NKH OObEeTUHEH
BOKpYr ¢usnyeckux teopuidl. Bemymum B Kypce sBisercs (HopMHpoBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuzayuu. EE  peanuzanus  mOpeanojiaraeT  HUCIOJb30BaHUE
T'YMaHUTAPHOTO MOTEHIMa a (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIeCTBa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMH MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc (u3uMku mpesrnonaracT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YUYEHHBIX TEOpUi
Y 3aKOHOB.

Hoes sxonozuzayuu peanuzyercs MOCPECTBOM BBEICHHS 3JIEMEHTOB COJEpkKaHUS,
MOCBAIIEHHBIX 3KOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHMKH M TEXHOJOIHH, a Takke OOCYXIEHHs MpoOJieM panuoHaIbHOTO
IIPUPOIONIOIB30BAHUS U IKOJOTUUECKON O€30MaCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (U3MKM Ha YpOBHE CpEIHEro OOLIEro
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((HOpMUPOBAHHE MPEICTABICHUA O
CTPYKTYpe TOCTPOEHHUS (PU3UYECKON Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
NPUHILIUIIOB B COBPEMEHHBIX IPEACTABICHUSX O MPUPOJE, I'PaHULAX NPUMEHUMOCTU
TEOpUH, 1151 ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-AesTeTbHOCTHBIN TTOAX0/ B Kypce (PU3UKHU peaIu3yeTCsl MPEXkKIAE BCEro 3a
CUY€T OpraHMU3alUu IKCIEPUMEHTAIBHOU NeATeNbHOCTH oOydaromuxcs. s 6a3oBoro
YpOBHS  Kypca (HU3MKM — O3TO  HCIOJIb30BAHHUE  CUCTEMBbl  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B MPOTPAMME IO
¢bu3uKe 00beTMHEHBI B OOIIUHN CIIUCOK YYEHUYECKUX MPAKTUYECKUX padboT. BrimeneHue
B YKa3aHHOM IepeyHe JIabOpaTOpHBIX paldOT, MPOBOAUMBIX JIJIi KOHTPOJS U OLICHKH,
OCYUIECTBJISIETCS YUaCTHUKAMU 00pa30BaTENIbHOIO Mpoliecca UCXOAsl U3 OCOOEHHOCTEM
MJIAHUPOBAHMS U OCHAIIeHUs kabuHeta ¢usuku. [Ipu s3Tom obecrieunBaeTcst OBIaIeHNE
OOy4YarolMMUCS YMEHUSIMH TPOBOJAUTH KOCBEHHbBIE HW3MEPEHHs, HCCIIEIOBAHUS
3aBUCUMOCTENl  (PU3MYECKMX BEJIMYMH U T[OCTAaHOBKY OIBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUITOTES.

bosibiioe BHUMaHuE yAenseTcs PELICHUI0 pacyE€THBIX U KayeCTBEHHBIX 3axad. [Ipu
TOM JUIsl Pacy€THBIX 3aJay MIPUOPUTETOM SIBISIIOTCS 3ajaud C SBHO 3aJJaHHOU
¢buznyeckoil  MOJAENbIO, TO3BOJSIOUIME  MPUMEHATh  U3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfena Kypca, Tak U MHTErpUpys 3HaHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBJISIOTCA 3aJaHMs HAa OOBsICHEHUE
NpoTeKaHusl (PU3NYECKUX SIBICHUM U MPOLIECCOB B OKpYXAloUIe KU3HU, TpeOyromue
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyalluH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MaTepHaTIbHO-TEXHHUYECKOMY
obecrnieyeHn0 ydeOHOro mpoliecca 0a30BBIM YpPOBEHb Kypca (PU3UKH Ha YpPOBHE



cpenHero o0uiero o0pa3oBaHusl TOJKEH U3ydaThCs B YCIOBUSX MPEIMETHOTO KaOMHETa
GU3MKN WM B YCIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOro Hukia. B kaOuHeTe (DU3MKH NTOJKHO OBITH HEOOXOIMMOE J1abdOpaTOpHOE
o0opy0BaHUE [JIs1 BBITIOJIHEHUSI YKA3aHHBIX B MporpaMme Mo (U3MKe YYECHUUYECKUX
NPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYOBaHUE.

JleMoHCTpanimoHHOE 000pyAOBaHKue (PopMHpYEeTCS B COOTBETCTBHHM C MPUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHEYMBAECT TOCTAHOBKY IIEPEUYHCICHHBIX B
nporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil ISl MCCIEOBAHUSA H3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JIabopaTopHoe 000py0BaHUE ISl YICHHYECKUX MPAKTHUYECKUX paboT popmupyercs
B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacu€Te OJJHOTO KOMILIEKTa Ha
AByX oOyuaromuxcsa. TemaTuueckue KOMIUIEKTBl J1abopaTOPHOTO 000pYIOBaHUSA
JOJDKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM MCIIOIb30BAaHUM aHAJIOTOBBIX M IIU(PPOBBIX
npuOOpPOB, a TaKK€ KOMIIBIOTEPHBIX H3MEPHUTENIbHBIX CHCTEM B BHIE LU(PPOBBIX
nabopaTtopui.

OCHOBHBIMU LIEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opMUpOBAHHE MHTEpPECA U CTPEMJICHHsI OOyUaIoIUXCs K HAyYHOMY H3yYEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE IMO3HaHHS U (OPMHUpPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHHS K OKPYXKAIOIUM SIBJIICHUSIM;

e (opMUPOBaHHE HAYYHOIO MHMPOBO33PEHMsI KaK pe3yJbTaTa H3Y4YCHHsS] OCHOB
CTPOEHMS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

e (opmupoBaHuEe YMEHHI OOBSCHATH SBJICHUS C HCIOJIB30BAaHHEM (PU3HMUCCKUX
3HAHUI 1 HAYYHBIX JOKA3aTEIbCTB;

e (opMupOBaHME TPEACTABICHUA O poOiaM (PU3UMKK JIg  PA3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTuKkeHHne 3TUX Lesleld 00ecreunBaeTcsl pellieHueM CIeIyIoINX 3a/1a4 B Mpoliecce
M3y4YeHHs Kypca (PU3UKH Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHus:

e TpUOOpPETEHUE CHUCTEMbl 3HAHUU 00 OOmMX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSX, BKJIIOYAas MEXaHUKY, MOJIEKYJSPHYIO (PU3UKY, DJIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

e (opMuUpOBaHHE YMEHUH MPUMEHITh TEOPETHUECKHE 3HaHUS NJs OObICHEHUs
bu3nyuecKux SBIEHUN B TPUPOAE W MJIs TPUHATHS TPAKTUYECKUX pEIICHUN B
MMOBCEIHECBHOM KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 33/1a4 C SBHO 3aJIaHHON (PpU3MUECKOU
MOJIETIbIO, 3aj1a4, OIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHle (PU3NUECKO MOJIENH,
a/IeKBaTHOW yCIIOBUSIM 3aJ1a4uH;



e TIOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB JICUCTBUS TEXHUIECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX TIPOIECCOB, MX BIUSHUAS HA OKPYKAIOIIYIO CPEY;

e OBJAJCHHEC METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHWS W  TPOBEICHUS
($U3MYECKUX SKCIEPUMEHTOB, aHAIN3a U MHTEpIIpETalud UH(POPMALIMH, ONpeIeICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3JaHWE YCIOBHM IS Pa3BUTHS YMEHHH MPOCKTHO-HCCIEIOBATEIBCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha uzydenue ¢usuku (6a30BbIil ypOBEHB) HA YPOBHE CpeIHETO 00111ero 00pa3oBaHUs
otBoauTcst 136 yacoB: B 10 kimacce — 68 yacoB (2 daca B Henenwo), B 11 kimacce — 68
yacoB (2 Jaca B HEJIEINIO).

[Ipensiaraemelii B mporpaMMe 1o (U3MKe MepevyeHb JJa0OPaTOPHBIX M MPAKTHYECKUX
paboT  SBISETCS  PEKOMEHIOBAaHHBIM, YYHUTENIb JIeJIaeT BBIOOp  MPOBEACHUS
7abopaTOpHBIX pabOT M OMBITOB C Y4YE€TOM UWHAMBUIYaIbHBIX OCOOCHHOCTEU
00yJaroImmxcs.



COILEPKAHUE OBYUYEHUSA

10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®dusnka — Hayka o npupone. Hayunsle METOIbI IO3HAHUS OKPYIKaArOIIEro Mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TIO3HAHMS PUPOBL. DKCIIEPUMEHT B (PU3HKE.

MonenpoBanue (U3NYECKUX SIBICHUH U IpoueccoB. HayuHble THMIIOTE3BI.
duzuyecknue 3aKOHbI M TEOpUU. ['paHHIBI MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb 1 MecTo ¢u3nMku B (GOPMUPOBAHUU COBPEMEHHON HAay4yHOM KapTHUHBI MHpa, B
IIPAaKTUYECKOMN JAESATEIBHOCTHU JTHOAEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBuKeHHE. OTHOCUTEIIBHOCTh MEXaHWUYECKOro JBMKeHUs. CHucrema
orcuéta. TpaekTopus.

[lepemernienue, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUaAIbHOM TOYKH, MX TMPOCKIMH Ha OCH CHUCTeMbl KoopauHat. CloxeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMepHOE ¥  PaBHOYCKOPEHHOE MpsIMOJMHENHHOe JBkeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], MYTH U MEPEMENICHUS MAaTepPUAIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonunenHnoe nuxeHue. [[BUKEHHWE MaTEpPUATIBbHOM TOYKH IO OKPYXHOCTU C
MOCTOSIHHOM TI0 MOJIYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEMHAS CKOPOCTh. llepron
1 yacTtoTta obparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP, ABUKECHHE
CHapsI0B, IICTTHbIC U PEMEHHBIC MEpeIayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanyie ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne nBukeHus Tena, OpOIIEHHOrO IO YIVIOM K TOPU3OHTY |
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

Hanpagnenue ckopocTu Ipu ABM>KEHUH MO OKPY>KHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne HEPAaBHOMEPHOIO [IBMXKEHUS C LEJIbK ONPEIACICHUS MIHOBEHHOU
CKOpOCTH.

HccrnenoBanne COOTHOLICHHWS MEXIYy IyTSIMH, TPOMJACHHBIMA TEJIOM 34
NOCJIE0BATENBHBIE PABHBIE MPOMEXKYTKH BPEMEHU IPU PAaBHOYCKOPEHHOM JIBHXKEHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutTenbHOCTH ['anmuies. Ilepeii 3akoH HproToHa. MHeprmanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnioduuuu cuil. Bropoit 3akon Hberotona nms
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 111 MarepuaibHbIX TOYEK.

3akoH BceMupHOTOo TAroTeHus. Cuna tspkectu. IlepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenust (okosi, CKoJibkeHUs, kauenus). Cuia tpenus. Cyxoe TpeHHeE.
Cuna TpeHUs CKOJIbKEHHST U cuia TpeHus mokos. Koaddurument tpenus. Cuia
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TEJA B )KUIKOCTH UJIH Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiibl OTHOCUTEIIBHO OCH BpauieHus. [linedo cumibl. YcimoBHusT paBHOBECHS
TBEPAOTO TEJIA.

TexHuyeckre ycTpolcTBa M MPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKYU, ABUKECHUE
HUCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUMU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

H3smepenue cu.

CrioxeHune CuiL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenune aBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHUJI  YIOPYTrOCTH, BO3HUKAIOIIMX B TMPYXKUHE H
pPe3MHOBOM 00pa3iie, OT uX JaedopManmu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPALEHUS.

Tema 3. 3akonst coxpanenus 6 mMexanuke



NMnynsc MarepuaibHOW TOUYKM (Tesa), CUCTEMbl MaTepUalbHbIX To4yeK. Mmmyibce
CWIbl M HW3MEHEHHE HMIyJbca Teja. 3aKOH COXPAaHEHHs HMIyJbca. PeakTUBHOE
JBUKCHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass »dHeprus MmaTepuaibHOW TOuku. TeopemMa 00 U3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[lorenuuanpHas sHeprus. lloTeHuumanbHass 3HEprus ymnpyro aepopMupoBaHHOU
npyxusbl. [loTeHIManbHas s3HEprus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[ToTeHnnanbHbIE U HENOTEHIUANBHBIE CHIIbL. CBsA3b pa0OThl HEIOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXaHWUYECKOW DHEPTUU CUCTEMBI T€Jl. 3AKOH COXPAHEHUs MEXaHUYECKOU
DHEPIUHU.

Yrpyrue 1 HEynpyrue CTOIKHOBEHMUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHWE: BOIOMET, KOIED,
IIPY’KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexon moTeHLMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHHEM MEXaHMYECKOM HHEpruM Teja Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO KIYTa.

Paznen 3. Modgekyisipaast u3suka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOW TEOpPUM U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuxenue. [Auddys3us. Xapakrep IBHKEHHUS U
B3aMMOJECHUCTBUS YaCTHUI] BelIECTBA. MOJIEI CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPABIX
TeI U OOBSICHEHHE CBOMICTB BEIECTBA Ha OCHOBE 3THUX Mojelieil. Macca U pa3mepbl
Mozekya. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens wugeanbHOro Tra3za. OCHOBHOE YpPaBHEHHE MOJICKYJISPHO-KUHETUYECKOM
TEOPUHU UJACATHHOTO raza. AGCOIIOTHAS TeMIepaTypa Kak Mepa CpeIHel KHHETHYECKOM
SHEPrUM TEIUIOBOTO ABMKEHUs 4dacTtull ra3a. lllkama temmneparyp KensBuna. I'a3oBbie
3aKkoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon [lanpToHa. M3ompoueccsl B
UJICATHHOM Ta3e ¢ TIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe nmpeacraBiecHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPakKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHME BEIIECTBA, (PoTorpaduu MOJIEKYI
OPTraHUYECKUX COCTUHECHUMN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOECHCTBUS.

Mopens, HUTFOCTpUpYyOIas MpUpOay AABICHHUS Ia3a HA CTEHKU COCYIa.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HICAIBHOTO Ira3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenrne mMacchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpEHMH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

Hccnenoanne 3aBUCMMOCTH MEKTy TapaMETPaMH COCTOSIHHS Pa3pEKEHHOTO rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmoauHaMuueckasi cucteMa. BHyTpeHHssI SHEPTrUs TEPMOJINHAMAYECKONH CUCTEMBI
u crnocoObl e€ m3meHeHus. KomumyecTBo TemnoTel W paboTta. BHyTpeHHsSs 3HEprus
OIHOATOMHOTO MJACAJIBHOTO Ta3a. Buasl Temmonepenauu: TEMIONPOBOIHOCTb,
KOHBEKIIUS, U3IyYEHHE. Y IeNbHas TEIUNIOEMKOCTH BelecTBa. KommuecTBo TEMmIoTsl npu
Teionepeaaye.

[Tonstue 06 agnabatHoM mporecce. Ilepolit 3akoH TepmonuHamuku. [Ipumenenue
MEPBOTO 3aKOHAa TEPMOJMHAMHUKU K wu3ompoueccaMm. ['paduueckas HHTeprpeTanus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TeroBble MammHbl. [lpuHIMNBL nelcTBUS TErUIOBBIX MamuH. [IpeoGpazoBanus
SHEPTUM B TEIUIOBBIX MamuHaX. KodhdUIMEHT Mone3Horo AeMCTBUS TEIUIOBOM
MamuHbl. [ukn KapHo u ero xko3(p@UIMEHT MOJE3HOrO AEHCTBUA. DKOJIOTHYECKUE
MPOOJIEMBI TETJIOIHEPTETUKHU.

TexHnuecKkue yCTpoWCTBa M IPAKTUYECKOE NMPHUMEHEHME: JBUTaTelb BHYTPEHHEIO
CropaHus, ObITOBON XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEW SHEPTUU Teja MPU COBEPIIECHUU PaOOThI: BBIIET MPOOKU U3
OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/yXa, HarpeBaHue >Qupa B JAaTYHHOM TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3meHeHnue BHYTpEHHEN dHEpPTuH (TeMIlepaTyphbl) Tejla IpH TEIIonepeaaye.

OnpIT Mo aAMabaTHOMY paCHIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JABUTATeNi BHYTPEHHErO CrOpaHus, PEaKTUBHOIO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEII0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eéeuyecmea. Dazoevie nepexoovl



[TapooOpazoBanue u koHjaeHcauusd. HMcnapeHue u kuneHue. AOCONIOTHAs W
OTHOCHUTENIbHASL BJIAXKHOCTH Bo3dyxa. HackimeHnHslii mnap. VYjaenpHas TemuioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHHSI OT JaBJICHHUS.

TBépnoe Tteno. Kpucramivueckue u amMopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaimioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. I[liaBneHue wu
KpUCTaJIM3anus. Y ieibHast Tersiora miasiaeHus. CyOaumanms.

VYpaBHeHue TEII0BOro 0anaHca.

TexHuyeckre ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUM IIOJYYEHHS] COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCIIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHCTpanus KpUCTAIIOB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3MepeHne OTHOCUTENBHOW BIIAJKHOCTH BO3yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DNeKTpu3anus Tell. DJNEeKTpUYecKuid 3apsa. JlBa BUIa SIEKTPUUECKUX 3apsioB.
[TIpoBOAHUKM, NUAJIEKTPUKA U MOJYIPOBOJHHUKU. 3AKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsiaa.

Bzaumopeiicteue 3apsiaoB. 3akoH Kynona. TouyeuHbId 3IEKTPUYECKUN  3apsij.
Onektpuueckoe  mone.  Hanpsok€HHOCTh — anekTpuueckoro  nojs.  [IpuHuun
CYHNEPIIO3ULIUH IEKTPUUECKUX TMOJIeH. JINHUK HAPSKEHHOCTHU IEKTPUUYECKOTO TOJIS.

PaGora cun anexktpoctatudeckoro mojs. IloTennuan. Pa3sHOCTh MNOTEHIMATIOB.
[IpoBOIHMKM UM AWDNEKTPUKH B DJIEKTPOCTATHYECKOM Tojne. Jlusnekrpuyeckas
MPOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcatop. OJEKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATopa.
DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

TexHuueckue  yCTpOMCTBA M IIPAKTUYECKOE  IMPUMEHEHUE:  DJIIEKTPOCKOIL,
AIEKTPOMETP,  DJIGKTPOCTaTHMYECKasl  3alluTa, 3a3eMJICHHE  DJIEKTPOINpHUOOpOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN armnapar, CTPyUHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.



DnekTpocTaThyecKas 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIIAAU IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTPUUECKOrO TOKA. MCTOYHMKH
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpspxkenune. 3akon OMa 1 y4acTKa LEeTH.

DJIEKTPUYECKOE  CONPOTUBIICHHE.  YIEIBbHOE  CONPOTUBJIEHHWE  BEIIECTBA.
ITocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jlxoymns—JIenna. MomHOCTb 3JIEKTPUYECKOTO
TOKa.

DIIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE CONIPOTUBJIEHUE NCTOYHUKA TOKA. 3akoH Oma
JUTS1 IOJTHOM (3aMKHYTOM) 3eKTpruueckoil renu. KopoTkoe 3aMbIKaHueE.

ONeKTpoHHAass NPOBOAMMOCTh TBEPABIX METAUIOB. 3aBHCUMOCTH CONPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAas U TMpPUMECHAas MPOBOAUMOCTH IMOJIYNPOBOJIHHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PACTBOpPAx MU PACIUIABAX BJIEKTPOIUTOB. DIEKTPOJIUTHUECKAS
JTHCCOLMALINS. DIICKTPOIIH3.

OJIEKTpUYECKUM TOK B ra3ax. CamMOCTOSTENBHBIM W HECAMOCTOSTENBHBIA pPa3psi.
Monnus. [1ma3ma.

TexHuyeckue ycTpoHCTBa M NPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, AIEKTPOOCBETUTEIbHbIC
npuOOphl, TEPMOMETP  COMPOTUBJIECHUS, BaKyyMHbId JUOJ, TEPMUCTOPHI U
(hoTOpEe3UCTOPHI, MOITYIPOBOJHUKOBBIN AHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBJICHUS UIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILIOIIAAH
MIONIEPEYHOT 0 CEYEHHUs U MaTepuana.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipssmoe  u3mepeHue  BIEKTPOABMXKyWIEd  cuiibl.  KopoTkoe — 3aMbIKaHuE
raJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.



HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomuol

N3yuyeHne cMEaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepeHne DJIEKTPOABMKYIIEH CWIBI HCTOYHMKA TOKa M €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HabGnronenue amekTponmsa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢pu3uku 6a30Boro ypoBHs B 10 kiacce OCylIECTBISIETCS C YUYETOM
COJIepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nonsamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOI'O MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, rumnore3a, Qu3nMUeckas BeJIMYMHA, 3aKOH, TEOpHS,
Ha0JII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHE CHUCTEMbl YypaBHEHMU, JuHeHHas (yHKUMs, Mmapadoia,
runepOoa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HX
IIPOEKIUY HA OCH KOOPJHUHAT, CII0KEHNE BEKTOPOB.

bBuonocus: wmexaHumdeckoe [BWKEHUE B JKUBOM mpupozae, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB (BHIbI TEIUIONEpPEAAaud, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOUW PUPOJIE.

Xumus: JDUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB W MOJIEKYJ, MOJIb
BEILIECTBA, MOJISPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TeEJ, XKUIAKOCTEH U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJNIOB, JIEKTPOIUTHYECKAs AUCCOLNALINS, FaIbBaHUKA.

l'eocpagpusa: BnaxXxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHUE IABMKEHUN C HCIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHUsI B TEXHUKE, IMOALIMIIHUKHK, MCIOJb30BAHME 3aKOHA COXPAHEHUs HMITyJbCa B
TEeXHHUKE (pakera, BOJOMET WU JpPyrue), JABUraTeslb BHYTPEHHEIO CrOpaHHs, MapoBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHIUIMOHEpP, TEXHOJIOTMH  IOJY4YEHUs
COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAsl 3aIlMTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN
NPUHTEP, DJIEKTPOHArpeBaTeibHble TMPUOOPHI, AJIEKTPOOCBETUTENIbHBIE MPHOOPHI,
raJlbBaHUKA.

11 KITACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. In1eKmpomMazHUmMHAaA UHOYKYUSA

[TocTtostHHBIE MarHUThI. B3anMoIeNCTBUE TTOCTOSHHBIX MAarHUTOB. MarHuTHOE MoOJIe.
Bekrop marmuTtHOM MHAYKIMM. [IpuHIWN Cynepno3suunMyM MarHWTHBIX noseu. JIunuum



MAarHUTHOW WHAyKIuU. KapThHa JWHUNA MAarHUTHOM HMHAYKLIHWHU TOJ IMOCTOSHHBIX
MArHUTOB.

MarauTHoe 1MoJie MPOBOJHMKA C TOKOM. KapTuHa JIWHMN WHAYKIMU MAarHUTHOTO
noJisl JUIMHHOTO TPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJBLEBOTO IIPOBOJIHMKA,
KaTymku ¢ TokoM. OnbeIT Opcrena. BzanmoaelicTBue mpoBOAHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenua, e€ mMoaynab W HampaBieHUe. [[BrkeHue 3apspKEHHOM YacTHUIbl B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cunsl JlopeHia.

SBneHHE SJIEKTPOMArHUTHOW HMHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIWH.
DIIEKTPOJIBUXKYILAs CHJIA MHAYKIMU. 3aKOH AJIEKTPOMArHUTHOW HHAYKIIMK Dapajesl.

BuxpeBoe anekTpuyeckoe nose. IIEKTPOABMKYIIAs CHiIa UHAYKIINU B ITPOBOIHUKE,
JIBHKYIIEMCS TOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DIIEKTPOABUKYIAS CHUJIa CAMOUHIYKIIAH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHH4eCcKre YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TMOCTOSHHBIE MArHUTBHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUIaTElb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHIL,
VHAYKLIHUOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuo Jlenua.

3aBUCUMOCTb  DJIEKTPOJBUAKYIIEH CHJIBI HMHAYKIHUM OT CKOPOCTH HW3MEHEHUSA
MAarHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

UccnenoBanue neicTBYS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbBIE KOIeDAHUA

KonebarenbHas cuctema. CBoOOJHBIE MeXxaHUMYeckue KosieOaHus. ['apMoHHueckue
konebanus. [lepuon, yacrota, ammautyna u ¢gasza konebanuil. [IpyXKUHHBIA MasTHUK.



MatemaTnueckuii MasTHUK. YpaBHEHHE TapMOHMYeCKHX KkojeOanuil. [IpeBpaienue
SHEPTUHU TIPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOTHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B HCATHHOM
K0J1e0aTeTbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHHMUYECKUMHU U DJIEKTPOMArHUTHBIMU
konebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUS] SHEPTUM B HUJCATHLHOM
KoJiIe0aTeTbHOM KOHTYpE.

[IpencraBienrie 0 3aTyxawMUX KojeOaHUsX. BBIHYXIEHHbBIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHYKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennsblil TOk. CUHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U IEUCTBYIOILIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. IIpon3BoacTBO, epeaya U MOTPEOIEHUE HIEKTPUUECKOU SHEPTHH.
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOACTBE AIeKTpodHeprun. KynbTypa ucnonab30BaHus
AIEKTPOIHEPTHH B ITOBCETHEBHOM KU3HMU.

TexHuyeckne ycTpoHcTBa M NPAKTHUUYECKOE MPUMEHEHHE: JJIEKTPUUYECKHI 3BOHOK,
reHEepaTop MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KojeOaTeNbHOM  CUCTEMBbl  (IPYKUHHBIA WM
MaTeMaTUYeCKU MasiTHUK).

Hab6nronenue 3atyxarmommx KojaeoaHuii.

UccnenoBanue CBONCTB BBIHYKJICHHBIX KOJICOaHUMH.

Habmtonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusiorpaMMbl - (3aBUCUMOCTH  CHJIBI TOKa W HAIPSOKEHUST OT BPEMEHH) IS
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHc npu nocneaoBaTeIbHOM COSTUHEHUN PE3UCTOPA, KATYIIKU UHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mogenb TUHUYU 3IEKTPONEpeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue 3aBUCUMOCTH TIepUOAa MaJIbIX KOJeOaHUW Tpy3a HA HUTH OT JJIMHBI
HUTU U MacChI Tpy3a.

HccnegoBanne MepeMEHHOrO0 TOKa B ILIENMM M3 MOCIEAOBATEIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyIlIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE G0JIHbL

Mexanuueckue  BOJIHBI, ycioBUs — pacnpoctpaHenus. Ilepuwon.  CkopocTb
pacripocTpaHeHuss W JyiMHa BoOJiHBL.  [lomepeuHble W MPOJOJIBHBIE  BOJIHBI.
WNuTtepdepentus u qudpaxiims MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBHSI H3JIYyYEHHS] DJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenrtanusa BektopoB E, B, V B snexrpomarautHoit BosHe. CBOiicTBa



AIIEKTPOMATHUTHBIX BOJIH: OTPaXXECHHE, TMPEJIOMIICHUEe, MOoJsIpu3aIus, AupaKius,
uaTepdepeHiusi. CKOpoCcTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMAarHUTHBIX BOJIH. [I[puMeHEHUE 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpyrHLIMIBI paguOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHuyeckre  yCTpOIICTBA W  NPAKTUYECKOE  MPUMEHEHUE:  MY3bIKaJbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBas JIMATHOCTHKA B TEXHUKE M MEIULMHE, paaap,
paauoNpuEMHUK, TeJIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHHUE MTONIEPEUHBIX U MPOAOIBHBIX BOJH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue otpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYAOW M 4YaCTOTOU
KOoJieOaHu M.

UccnenoBanne CBONCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHHE, MPEIOMIIEHUE,
noJisipu3anys, upakius, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMolnHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOTIHOU
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHuit B TNIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI TpEJOMJICHHS CBeTa. AOCOMIOTHBIM TOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucniepcus cBera. CiIoKHBIN cocTaB 6eoro cBerta. LIger.

Cobuparonie U pacceunBarolue JUH3bl. ToHKas JH3a. DOKYCHOE PACCTOSIHUE U
onTHYecKas cuia TOHKOW JuH3blL. IlocTpoenue wu300pakeHuii B coOuparomux Hu
paccenBaroMX JuH3ax. Dopmyiia TOHKOHW JIMH3BI. Y BEJIUYCHUE, 1aBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. Uurtepdepeniusi cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOJI0JICHUST MAaKCUMyMOB M MUHHUMYMOB B HMHTEP(EPEHIIMOHHONW KapTUHE OT JABYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Judpakmus cera. JludpakiuonHas pemeérka. YCIOBHE HAOMIOACHHUS TJIABHBIX
MaKCUMYMOB TIPH TaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



Texauueckue yCTpoOMCTBa W MPAKTHUECKOE MPUMEHEHUE: OUKH, Jyma, (poroanmapar,
MIPOCKITMOHHBINA anmapar, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAS ONTHKA, AU(PPAKITHOHHAS
pELIETKA, TTOJIAPOUL.

Ilemoncmpayuu

[IpsiMmonuHeHOE pacpoCTpaHEeHHEe, OTPAKEHUE U TIpesioMyieHre cBeTa. OnTHYecKue
puOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopjenu MUKpPOCKOIIa, TeJIeCKOa.

Habmronenue natepdepeHInm cBera.

HaOnronenune nudpakiyu ceera.

Habnronenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOIIBIO IPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

Habmronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3Mmepenue nokazaresns npeioMeHUs CTeKIIa.

WccnenoBanue cBOMCTB M300paykeHU B JTMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeHUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH

I'paHnubl IPUMEHMMOCTH KJIACCUMYECKOM MexaHUKU. [locTynarsl crienuaibHOU
TEOPUH OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOAYJII CKOPOCTH CBE€Ta B BaKyyMe,
TIPUHIUIT OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAIICHUE IJIUHBI.

DHeprust © UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKON YaCTHUIIbI. DHEPTHUs MOKOSI.

Pasznes 7. KanToBas ¢pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonsl. @opmyna [lnanka cBs3u sHeprum (POTOHA C €ro 4YaCTOTOW. DHEPTHs U
UMITYJIbC (POTOHA.

OtkpeiTue U wuccinegoBanue Qorosddexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenune OunmTeitHa a1 pororddexra. «KpacHas rtpanumay
dhororddexra.

JlaBnenue cBera. OnpiThl 1. H. JIeGenera.

XHUMHUYECKOE JICCTBHE CBETA.

TexHuyeckre ycTporucTBa U MPaKTUIeCKoe MpuMeHeHne: (oTodIeMEeHT, (POTOIaTUHK,
COJIHEUHas1 OaTapesi, CBETOUO/I.

Jlemoncmpayuu



®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmwiTel Pesepdopma 1o paccesHwio o -4acTHIIL.
[Tnanerapras monens atoma. [loctynatel bopa. M3nydenne u mornomieHne GoToOHOB
IIpU MEPEXO0JIE aTOMa C OJTHOIO YPOBHSI SHEPIUM Ha Apyrou. Bunel criektpoB. Cnektp
YPOBHEHN SHEPTUH aTOMa BOAOPOAA.

BonHoBbeie cBoiicTBa uactuill. Bomubel ge bpoing. KopnyckyliisipHO-BOJHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: CIIEKTPAJIbHBIA aHaJIU3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HaOnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI,  JIOKa3bIBAIOLIME  CIOXHOCTb  CTpoeHus  sfapa.  OTKpbITHE
paanoaktTuBHOCTH. OmbiThl Pesepdopma mo ompeneneHuto coctaBa pagroaKTUBHOTO
n3nydenus. CBoicTBa anb(a-, 6eta-, raMmma-usiydeHus. BiusHue pagnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OTtkpeITHE TPpOTOHA U HeWTpoHa. Hykionnas monens siapa Ieitzen6epra—Banenko.
3apsin siapa. MaccoBoe unciio sapa. M30Torsbl.

Anb(a-pacnaa. DNEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnaj. ['amma-u3znyyeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jledext maccel siapa.

SnepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.

SAnepubrit peaktop. Tepmosimepnsiii cuHTe3. [IpoOieMbl M MEPCIIEKTUBHI SIIEPHOM
DHEPIreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON IHEPTETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOJIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalTbHbIE B3auMOieicTBUs. EMUHCTBO (m3nueckoii KapTUHBI MUpA.

TexHuueckrue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: JIO3UMETpP, Kamepa
BuiibcoHa, simepHbiit peakTop, aToMHasi 6omoa.



Jlemoncmpayuu

CuéTunK MOHU3UPYIOIINX YaCTHII.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKnIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUJAUMOE JBUKEHUE.

ConneuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk 3Heprum CosHUA U 3BE3A. 3BE3BI, MX
OCHOBHBIE XapaKTEPUCTHUKU. J[narpamma «CHeKTpalIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW ITIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3N
[JIABHOM  TIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE
IIPEACTABIICHHS O MPOUCXO0KIECHUH U 3BOMOINHA CONHIA U 3BE3MT. DTanbl )KU3HU 3BE3.

Mueunsiii [Iyts — Hama ["anaktuka. [lonoxenue n aemxkenue CoinHia B [ anaktuke.
Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHBIE BIPHI B SIAPAX TaTaKTUK.

Bcenennas. Paciupenne Beenennoil. 3akon Xa66ia. Pazoeranue ranaktuk. Teopus
Bbosproro B3peiBa. PenukToBOE M3ITydEeHHE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYXEHHBIM TIJIa30M C  HCHOJIb30BAaHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUH JUIsl ONPEEICHUS MOJOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311sA CEBEPHOro MOJIyIIapHs U IPKHUE 3BE3MBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.

O06o0maromniee MOBTOPEHUE

Ponb ¢u3uku u acTpOHOMHM B YKOHOMUYECKOM, TEXHOJOTUUECKOM, COLMAIBLHON U
ATUYECKON cdepax AEsATENbHOCTU YEJIOBEKa, poJib U MECTO (PM3HKM U aCTPOHOMHUHU B
COBPEMEHHOW Hay4dyHOW KapTHHE MHUpa, POJb (PU3NUYECKOW Teopuu B (POpMUPOBAHHUU
MPEACTABICHUM O (PU3MUECKOW KapTHHE MHUpa, MECTO (U3UUECKOW KapTHUHBI MHUpPA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE.

MexknpeaMeTHbIE CBA3H

N3yuenune kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISCTCS C YUETOM
coJlepKaTeIbHBIX MEXKITPEAMETHBIX CBsI3€l C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonamus, CBI3aHHbIE C U3yYEHUEM METOJIOB HAy4YHOI'O MO3HAHUS:
ABJICHME, Hay4yHbIi (akT, ruUnore3a, ¢u3MUecKass BEJIUYMHA, 3aKOH, TEOpus,
HaOJII0/ICHKE, SKCIIEPUMEHT, MOICJIUPOBAHUE, MOJIETh, U3MEPEHUE.



Mamemamuxa: penieHHe CHUCTEMbl YPaBHEHM, TPUTOHOMETpUYECKHE (YHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPbl M KX IIPOCKIMM HA OCH KOOPIAWHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIC
AJIEMEHTapHBIX (PYHKIUN, TPU3HAKU TOJI00MS TPEYrOJbHUKOB, OIMpEAesieHNE II0IaIu
IJIOCKUX (UTyp U 00BEMA TeTl.

buonocus: 3nekTpuyeckue SBICHUS B )KUBOW MPHUPOJE, KOJIEOATEIbHbBIE IBH)KCHHS B
KABOM TMPUPOJIC, ONTHYECKUE SIBIICHUS B JKUBOW NPUPOJAE, ACHWCTBHUE paAuallMM Ha
KUBbIE OPTAHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpPHCTAJUIMYECKas CTPYKTypa TBEPABIX TEI,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUYECKOU PEIIETKHU, CIEKTPAIbHBINA aHAJIU3.

l'eocpagusa: MarHuTHBIE MOIIOCa 3€MIIM, 3aJI€KM MArHUTHBIX pyA, (POTOChEMKA
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHUN.

Texnonoeusi:  NUHUW  DJIEKTpOINEpenad, TIEHEpaTop  IMEPEMEHHOro  TOKa,
ANEKTPOABUTATEb, UHAYKIMOHHAS I€Yb, pajap, paJluONPUEMHHK, TEJIIEBU30D, AaHTCHHA,
tenepon, CBY-meub, NPOEKIIMOHHBIN ammapar, BOJOKOHHAs OINTHKA, COJHEYHAs
OaTapes.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUsI HNPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «@u3nka» Ha ypoBHE cpe/lHEro o011ero oopa3oBaHus
(6a30BBIil  YPOBEHB) MOIDKHO OOECIIEUUTHh JOCTH)KCHHE CICAYIONINX JHUYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mnpeaMera «®Du3MKa» TOJKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MTO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPaJUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO OIbITa
U ONbITa JIEITEJIBHOCTM B TPOLECCE peaiu3allid OCHOBHBIX HalpaBJICHUU
BOCIIUTATEIbHOMN AESITEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMK OOYyYalomerocss Kak AaKTHUBHOTO W
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA;

PUHATHE TpaAUIIUOHHBIX 00111e4YeI0BEYECKHIX TYMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECAX TIPaXTaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHUE B3aWMOJICUCTBOBATh C COLIMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBHHM C UX
GYHKIMUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM POCCUUCKUX
y4€HBIX B 007aCTH (PU3MKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIIEGHHMBATh CHUTYallMI0 MW MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HAHME JINYHOTO BKJIaJ1a B IOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs ASCTETHKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEro (PU3NYeCcKoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



WHTEpPEC K pasIudyHbiM cdepam TpodecCHOHATHLHOW MESITEIBHOCTH, B TOM YHCIIEC
CBSI3aHHBIM C (DM3MKOM M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyrien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHMUIO M CaMOOOPa30BaHUIO B 00JaCTU (DU3UKH
Ha MIPOTSKEHUU BCEH KU3HM;

6) IKOJIOrHY€CKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH IKOJOTHUECKOU KYJIBTYPHI, OCO3HAHHE TJIOOATILHOTO XapaKTepa
AKOJIOTHYECKUX TTPoOIIeM;

IJJAHUPOBAHUE U OCYIIIECTBIICHHUE JICHCTBUM B OKPY’KAIOIIEH cpejie Ha OCHOBE 3HAHUS
1eael yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paCIIMpPEHUE OMbITA JEATCIBHOCTH SKOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMCIOIIHNXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NIECCKON HAYKH;

OCO3HAHHWE IICHHOCTH HAYYHOW NEATEIbHOCTH, TOTOBHOCTh B TPOIECCE H3YUYCHUS
(GU3UKA  OCYIICCTBJIATH  MPOCKTHYID M HCCIEAOBATENbCKYHO)  JIEATEILHOCTh
WHJUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el CTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyaIu3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONPEAETATh LEIU AEATCIBbHOCTH, 3aJ1aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTUKECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paccMaTpUBaAEMbIX (HU3UUYECKUX
SIBIICHUSAX;

pa3pabarpiBaTh IUIAH peIIeHHus MpobiieMbl ¢ Y4€TOM aHajdu3a HMEIOIIUXCS
MaTepUANIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISIM,
OIIEHUBATh PUCKHU MOCIEICTBUM IESITEIHHOCTH;

KOOPJAVUHUPOBATh U BBIMOJHITL PabOTy B YCIOBHUSX PEAJTbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.

ba3oBble ucciienoBarTe/IbCKHeE JIeiiCTBUS.

BJIJIETh HAY4YHOM TEPMUHOJOTHEH, KIIOYEBBIMU TIOHATUSIMH M METOJaMHU
(bu3nYecKoi HayKH;

BIIQJICTh HABBIKAMH y4eOHO-HCCIIECOBATEIIbCKOM W TPOCKTHOM MESITEIHHOCTH B
oOnmacTu (PU3MUKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSTEILHOMY TIOWCKY



METO/JIOB pelieHus] 3amad  (PU3NUECKOrO COACpP)KAaHUSA, MPUMEHEHUIO Pa3ITUIHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJIAMU JICATEIILHOCTH IO MOJYYCHUIO HOBOTO 3HAHMS, €r0 UHTEPIIPETALINH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX CUTYalUsIX, B TOM YHUCIE TIPH
CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIC CBS3U W aKTYaJU3MPOBATh 3a/1a4dy, BBIIBUTATH
TUTOTE3y €€ pelIeHus, HaXOIUTh apIYMEHTHI JUIsl T0Ka3aTeIhCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJE pEUICHUS 3aJladyd pe3yJbTaTbhl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTHh U (POPMyIUPOBATH COOCTBEHHBIE 3a]]a4u B 00pa30BaTEIbHOM JIEATEIIbHOCTH,
B TOM YHCJIC TIPY U3yUYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh  TMEPEHOCUTh 3HaHHUA 10  (QU3UKE B  MPAKTHUYECKYID  00JIacTh
KUZHEACATEITLHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

Pabora ¢ nndopmanmueii:

BIIQJICTh HABBIKAMH TIOJMydeHHMsT WH(pOpMaruu (GU3AYECKOTO COACpKaHUSA U3
WCTOYHUKOB PAa3HbIX THUIOB, CaMOCTOSITEIbHO OCYIICCTBISATh TOUCK, aHaJu3,
CUCTEMATH3AIMI0 M HHTEpIpeTauio WHGOPMAIMK Pa3IUYHBIX BUIOB U (popm
MIPE/ICTABIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

HCITONIB30BaTh CpeCcTBa WH(MDOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHHA B
pEeIICHNM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U  OPraHM3AIlMOHHBIX 3aJad C
cobmoaecHueM TpeOOBaHMI  APrOHOMHKH, TEXHUKH O€30MacHOCTH, THTHUCHBI,
pecypcocOepexeHuns, TMPaBOBBIX M OJTUYECKHMX HOPM, HOPM HUH(MOpPMAIMOHHON
0e30I1aCHOCTH;

co3/laBaTh TEKCThl (DU3UYECKOTO COJACP)KaHUS B PA3IUYHBIX (QopmaTax C y4ETOM
Ha3HaueHUs MHPOPMAllMM U LEJNEBOM ayIUTOPHUH, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPEICTABJICHUS ¥ BU3YAJIH3AIUU.

KomMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE 1eHCTBUS:

OCYIIECTBISATH OOIIEHUE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYaIlMi U CMATYATh KOHPIUKTHL;

Pa3BEPHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3PEHHS C MCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUIyaIbHOU PabOTHI;



BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUMN C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)J0ro 4ieHa KOJIJIEKTHUBA,

MPUHUMATh LEJIU COBMECTHOU NESITEIIbHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH
NEUCTBUS MO €€ JOCTHKEHUIO: COCTaBIATh IUIAH JCHCTBUM, PacHpedessTh pPOJU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KAXKIOTO y4YaCTHHUKAa KOMaHIbl B OOIIWH
pe3ynbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeayiaratb  HOBBIE  TPOEKTBI, OIEHWBATh HMAEHM C TO3ULUUA  HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBJISTh IMO3UTHUBHOE CTPATETMYECKOE IOBEJICHHE B PA3JIUYHBIX CHUTYalMSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

PeryisiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIIATh MTO3HABATEIBHYIO JIESITEILHOCTh B 00J1aCTH (PU3UKH U
ACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U POPMYITUPOBATH COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEHICHUS PACUYETHBIX M KAYECTBEHHBIX 3a7ady,
IJIaH BBIMOJHEHUS MPaKTUYEeCKOW paboThl € Yy4ETOM HMEIONIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JieaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH
3a pEILCHHE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO 3PYAUIIMU B 001acTH (HU3UKH,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsiM, BHOCHUTb KOPPEKTUBBI B JESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIQJIETh HaBBIKAMU I[103HABATEJIbHOW pe(dJIeKCHH KaK OCO3HAaHMS COBEpPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedIeKCUU Il OIEHKM CHUTyallud, BBIOOpAa BEPHOTO
pelieHus;

yMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUSI IO UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mnpouecce MOCTHXKEHHMS JHUYHOCTHBIX PE3YJIBTATOB OCBOEHHSI MPOrpaMMBbl IO
bu3uke I ypOBHA ~ cpeaHero  obmero  oOpa3oBaHus <y 0OyYaronimxcs



COBEPIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, IPEIOJIar AFOIIIHIA
c(hOpMHUPOBAHHOCTS:

CaMOCO3HAHUs, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIEHOE
COCTOSIHUE, BHJICTh HAIIPABJICHHSI Pa3BUTHsI COOCTBEHHON IMOIMOHAIBHOM c(hepbl, OBITh
YBEpPEHHBIM B ce0c¢;

CaMOpPETYJIMPOBAHMS,  BKIIOYAIONMIETO  CaMOKOHTPOJIb, YMEHHE  IPUHHMATH
OTBETCTBEHHOCTH 32 CBOE TOBEJICHUE, CIIOCOOHOCTD aalTHPOBATHCS K SMOITMOHATLHBIM
MU3MEHCHUSIM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOYAOIICH CTPEMIICHUE K JIOCTHIKCHHIO IICJIH U YCIEXY,
ONTUMH3M, HHUIIMATUBHOCTh, YMCHHE JICHCTBOBATh MCXO/IS U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh IIOHUMATh SMOITMOHATIBLHOE COCTOSTHUE IPYTHUX,
VUHTBIBATh €r0 TPU OCYIIECTBICHUH OOIICHHUS, CIHOCOOHOCTh K COYYBCTBHIO U
COTIePESIKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIONIUX CIIOCOOHOCTh BBICTPaWBaTh OTHOIICHUS C
JAPYTHMH JTIOABMH, 3a00THTHCS, TIPOSABIIATH HHTEPEC M Pa3peiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HA TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B pPA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBbHOCTH JIOICH;

YUHUTHIBATH TPAHUILIBI IPUMEHEHHS U3YYEHHBIX (U3HUECKUX MOJENEH: MaTepUalibHas
TOYKa, MHEpUHUalIbHAs CUCTeMa OTCUYETa, aOCOJIIOTHO TBEPAOE TEJO, UJCANbHBIN ras,
MOJIEJIA CTPOCHUS Ta30B, KUJIKOCTEU U TBEPABIX TEJ, TOUCUHBIA JICKTPUUECKUN 3apsil
MpH peleHnu (U3NIEeCKuX 3a1a4;

pacrio3HaBath (pU3NYECKUE SABJICHUS (MPOILECChl) U OOBIACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSIPHO-KMHETHYECKOW  TEOPUM  CTPOEHHs  BEIlecTBA U
ANEKTPOJMHAMUKHN: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBUKEHUE,
cBOOO/HOE MajieHHE Tell, JBUKEHHE MO OKPY>KHOCTH, MHEpLUs, B3aUMOJICHCTBUE TeIl,
muddy3usi, OpOYHOBCKOE JIBMKEHUE, CTPOCHHE KUJIKOCTEH U TBEPABIX TEJ, U3MEHECHUE
o0bEéMa Ten mNpu HarpeBaHuWW (OXJAXKICHHM), TEIUIOBOE paBHOBECHE, HUCHApEeHHE,
KOHJICHCAIUsl, IUIaBJI€HUE, KPUCTAJUIM3allMs, KUIIEHHE, BIAXHOCTh  BO3]yXa,
MOBBIIICHUE J1aBJICHUS Ta3a NPHU €r0 HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXIY
[apaMeTpaMHu COCTOSIHHS Ta3a B M30IPOLIECCaX, AJIEKTpU3ALUs TEN, B3aUMOACHCTBHE
3apsA0B;

ONMKCHIBATH MEXAHUYECKOE JBW)KCHHE, MCHOJb3ysd (PU3NYECKHE BEIUYMHBIL:
KOOpAMHATA, MyTh, NIEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIIA, UMITYJIbC
Tena, KUHETHUYECKas »SHEeprus, TIOTEHIMANbHAs DSHEPIus, MeXaHuyeckas paborta,



MEXaHMYeCKash MOIIHOCTh; PU OMHCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICI
UCIIONIb3YEMBIX BENUYMH, WX OOO3HAYeHHs] W EIUHHIBI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIMUYNHAMU;

OMKCHIBATh U3YYCHHBIC TEIJIOBLIE CBOMCTBA TEJl M TEIUIOBHIC SIBJICHUS, MCIOJb3YS
(du3MYecKue BEIMYMHBL: JIaBJIICHUE Ta3a, TEMIIEpaTypa, CPeIHssS KUHETHUECKash SHEPI s
Xa0THYECKOTO JIBIDKEHHUSI MOJIEKYJ, CpEIHEKBaJIpaTUYHasi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEprus, padoTa raza, kKod()pPHUIMEHT MOJIE3HOTO
JEUCTBUS TEILJIOBOTO JBUTATENs; MPU OMMCAHWM MPABWIBHO TPAKTOBATh (HU3UUECKUUN
CMBICJI MCHOJB3YEMbIX BEIUYHH, UX OOO03HAYEHUS M €AUHUIBI, HAXOAUTH (HOpPMYJIbI,
CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIIMUYMHAM;

OMHUCHIBATh HM3yYEHHBIC JJIEKTPUYECKUE CBOWMCTBA BEIIECTBA M DIEKTPHUUECKHE
ABIEHUST (MIPOIECCHI), HMCTOIB3Ys (U3MUECKUE BEIWYMHBL: DICKTPUUECKUN 3aps,
AJIEKTPUYECKOE T10JI€, HANPSLDKEHHOCTD MO, MOTEHIUAN, Pa3HOCTh MOTEHIMANIOB; IIPU
OMKMCAHUM TMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YeMbIX BEIMYMH, UX
0003HAYECHUS W €IWHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DHU3UYECKYIO
BEIIMYMHY C APYTUMU BEITMYHMHAMU;

aHAJIM3UPOBATh PUINIECKUE TIPOIIECCHI U SBJICHHS, UCTIONB3Ys (PU3UUECKHe 3aKOHBI U
MPUHLMINBL: 3akoH BcemupHoro Ttsarotenus, |, Il u Il 3akonsr HproToHa, 3akoH
COXpaHEHUSI MEXAHMYECKOW SHEpPruM, 3aKOH COXPAHEHHUsS UMITYJIbCa, MPUHITUI
CYNEpHO3UIMA CHJI, TPUHIHUI PABHOMPABUS WHEPIHMAIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KUHETHUECKYI0 TEOPUIO CTPOCHHs BEIIECTBA, Ta30BHIE 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW OHHEPruM TEIUIOBOTO JIBIDKCHUS MOJIEKYJT C aOCONIOTHOM
TEeMIIepaTypol, MEpPBbIN 3aKOH TEPMOJMHAMHUKU, 3aKOH COXPAHEHHS DJIECKTPUUYECKOTO
3apsaa, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIIUIBLI ACHCTBUS MAaIllMH, MPUOOPOB MW TEXHUUYECKHUX
YCTPOMCTB; paznuyarh YCJIOBUS UX OE€30MacHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HH,

BBITIOJTHATH SKCIIEPUMEHTHI TIO UCCIEIOBAHUIO (PM3MUECKUX SIBICHUN W TPOIECCOB C
WCTIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, Mpu HTOM (POpMyYIHpOBATH
npobsieMy/3aadyy M TUNOTE3y Y4eOHOro SKCIEPUMEHTa, COOUMpaTh YCTAHOBKY W3
MPEIOKEHHOTO 000PYI0BaHMUSI, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISTh TPSIMbIE U KOCBEHHBIC M3MEPCHUS (PU3NYECKUX BEIUYHH, MIPU ITOM
BEIOMpATh ONTHUMAJBHBIA CIHOCOO HM3MEPEHHMS W HCIIOJNB30BATh W3BECTHBIC METOIBI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;

MCCJIEIOBATh 3aBUCUMOCTH MEXKAY (U3MYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHUEM
MPSMBIX U3MEPEHUMN, PU dTOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJIYYeHHOM 3aBUCHUMOCTH (DM3UYECKUX BEITUYMH B BUJEC TaONHIl U rpaduKOB, JIeIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;



co0iroaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUU MCCIEIOBAaHUM B paMKax
y4eOHOr0 IKCIEPUMEHTa, y4eOHO-HUCCIEe0BATEIbCKON U MPOCKTHOU NEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHNUS;

pemaTh pacu€THbIE 3a/ladyd C SIBHO 3aJlaHHOM (PU3MYECKON MOJEINbI0, UCIHOJIb3Ys
¢u3nUecKkue 3aKOHBl U TMPHUHIMUIIBI, HA OCHOBE aHAlM3a YCIOBHUS 3a/1aud BBIOUPATH
bu3MYeCKyI0 MOJENb, BBIACTATh (PU3HUECKUE BEIUYUHBI U (POPMYJIBI, HEOOXOAUMBIE
JUIs €€ peleHus], MPOBOAUTD PACYETHI U OLICHUBATH PEAIBHOCTD MOJIYYEHHOTO 3HAYEHUS
(U3UYECKON BEJIMYUHBI;

pelarb KadyeCTBEHHBIE 3aJaud: BBICTPAWBATHh JIOTMYECKU HEIPOTUBOPEUUBYIO
LEIOYKY PAaCCYKJIEHUH C ONOpPOW HAa H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
(buzruyecKkue SIBICHHUS;

UCIIOJIb30BaTh MpPHU PEIICHHH YYEOHBIX 3a]ad COBPEMEHHbIE HH()OpPMALMOHHBIC
TEXHOJIOTMU I TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U IPEACTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIpHOW HWHMOpMAIUU, TMOJIYYEHHOM U3  Ppa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIYYaEMYI0 HH(OPMALHIO;

MPUBOJNTH NPHUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYkKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETHMUECKUE 3HAHMA MO (PU3MKE B IOBCEIHEBHOM >KM3HM IS
oOecrieyeHuss O€30MACHOCTM TMpU OOpallleHnH ¢ NpudopaMH M TEXHHUYECKUMU
YCTPOMCTBAMHM, IJII COXPAHEHUS 370pPOBbS M COOJIIOACHHS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPyMIE C BHIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH, TJIaHUPOBATH
paboTy Tpymmbl, palUOHAJIBHO paCHpenessTh O0O0S3aHHOCTHM W  IUIAHUPOBATh
NEATEIIBHOCTh B HECTAHJIAPTHBIX CUTYALUAX, a€KBAaTHO OLICHUBATH BKJIAJ KaXXIOrO U3
YYACTHUKOB T'PYIIIBI B pEHIEHUE pACCMATPUBAEMON MTPOOITIEMBI.

K kxonny oOyuenuss B 11 kuacce mpenMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTD Y OOYUaAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBaTh Ha MpUMEpaxX pojib U MecTo (usuku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHbl MHUpa, B pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJOTUH, B TPAKTUYECKOW MJEATEIBHOCTA JIIOACH, ULEJIOCTHOCTh W E€IUHCTBO
(U3UYECKON KapTHUHBI MUPA;

VYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YYCHHBIX (DU3MUECKUX MOJENICH: TOUYCUYHBIN
AIEKTPUYECKUH 3apAll, JIy4Y CBETA, TOUEUHBIM UCTOYHUK CBETA, IAEpHAs MOEIb aTOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sJIpa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pU3NYeCcKue sBJIEHUS (TPoIecChl) U OOBACHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA W KBAHTOBOM (PU3UKHU: AJIEKTpUYECKas MPOBOJAUMOCTH, TEIIOBOE,
CBETOBOE, XHWMMYECKOE, MArHUTHOE JEWUCTBUSA TOKA, B3aUMOJCHCTBUE MAarHUTOB,
AJIEKTPOMArHuTHasl MHIYKLMsA, JEUCTBUE MArHUTHOIO II0JIsI HA MPOBOJHUK C TOKOM U



ABWOKYIIMICS 3apsii, SJCKTPOMAarHUTHbIE KoOJe0aHUsI W BOJIHBI, MPSAMOJMHEHHOE
pacripocTpaHEHHE CBETa, OTpPaKeHUE, MperoMieHue, uHTepdepeHius, Tudpakaus u
MoJIIpU3alusl CBeTa, JAUCTepcusi cBeTa, (orosnextpuueckuid 3pdekt (portorddexr),
CBETOBOE JaBJICHHWE, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa aToMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;

OMUCHIBATh HW3YYCHHBIC CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONITUYECKHUE, DJICKTPUUECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPENl) U AIEKTPOMArHUTHBIC
ABJIeHUS (IPOLIECCHI), UCTIONB3Ysd (PU3NUECKUE BEIUYUHBL: JEKTPUUECKUN 3apsl, cCuiia
TOKa, DJEKTPUUECKOE HANpSOHKEHUE, JJIEKTPUYECKOE CONPOTHUBIEHUE, Pa3HOCTh
HNOTEHIMAJIOB, 3JIEKTPOJBWXKYIAs CWia, paboTa TOKa, MHIYKIUS MarHuTHOTO IIOJI,
cmiia Awmnepa, cuia JlopeHia, "HAYKTUBHOCTh KaTYIIKH, SHEPTUS AJIEKTPUIECKOTO U
MarHMTHOTO TIOJIEH, IEPUOJT M YacTOTa KoeOaHuil B KOeOaTeIbHOM KOHTYpE, 3apsl U
CJIa TOKAa B MpPOILIECCE TapMOHUYECKUX AIJIEKTPOMArHUTHBIX KojeOaHui, (PokycHoe
paccTosiHME U ONTHUYECKas cuja JIMH3bI, NpU ONHCAHMM TPABUIBHO TPaKTOBATH
(bu3MYECKU CMBICT UCTIONB3YEMBIX BEIMYHMH, MX 0003HAYCHUS M €IMHUIIBI, YKa3bIBATh
(b opMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BETMYUHY C IPYTUMH BETUYHHAMU;

ONHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHHS U IMPOLIECCHI, MCIONB3YSd (U3NUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa,
SHEPrusl U UMIyJIbC (OTOHA, IEPUOJ MOTypaciaia, SHEPTUS CBSI3U aTOMHBIX siep, IpU
OMHCAaHWUU TPABUIBHO TPAKTOBATH (DM3MUECKUN CMBICT MCIIOJNBb3YyEeMbIX BEIHYMH, HX
0003HAYECHUS W €IWHUIIBI, YKa3bIBaTh (POPMYJIIbI, CBSI3BIBAIOIINE JAAHHYIO (DU3UYECKYIO
BEJIMUMHY C JPYTMMU BETUYUHAMU, BBIUYUCIATH 3HAU€HUE (PU3NYECKON BETMUMHBI;

aHAJIM3UPOBATh PUINYECKUE TPOLIECCHI U SBJICHMUS, UCIIONb3Ys (PU3NUECKHE 3aKOHBI U
OPUHLMIBL: 3aKOH OMa, 3aKOHBI IMOCJIEOBATEILHOTO W TMAPAIJICIIBHOIO COEAMHEHUS
IIPOBOAHUKOB, 3aKOH J[xoyns—JIeHnma, 3aKOH SJIEKTPOMAarHWUTHOW WHIYKIIMH, 3aKOH
OPSIMOJIMHEHHOTO  PacHpOCTpaHEHUs] CBETa, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI
MIpEJIOMJICHUSI CBETa, ypaBHeHWE OWHINTeHHa misi GoTodddexra, 3aKOH COXpaHEHUS
SHEPruM, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXPAaHEHHUs 3JEKTPUUYECKOTo 3apsna,
3aKOH COXpaHEHHUS MacCOBOTO 4YHCIA, TMOCTylaThl bopa, 3aKkoH paanoaKkTUBHOTO
pacmama, TpU OTOM  pas3IU4aTh CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbl, 00JIaCTH) MPUMEHUMOCTH;

OTNpE/ENATh HANpaBJI€HUE BEKTOpAa HHIYKIIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, cuiibl Amnepa u cuiisl Jlopeniia;

CTpPOUTh M ONHCHIBATH W300pa)KeHHE, CO37AaBacMOE€ IUIOCKAM 3€pKajioM, TOHKOU
JIMH30M;

BBITMOJIHATH SKCIIEPUMEHTBI IO UCCIETOBAaHUIO (PU3UUYECKUX SIBICHUN U MPOIIECCOB C
UCIIOJIb30BaHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHUH: MpH 3TOM (HOPMYIHUPOBATH
npoOjemy/3agady W THUIOTE3y Y4eOHOTO OHKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEeI0KEHHOT0 000pyI0BaHus, IPOBOJIUTH OIBIT U (POPMYJIUPOBATH BHIBOBI;



OCYIIECTBIISITh MPSAMBIE U KOCBEHHBIE M3MEpPEHUS! (PU3NYECKUX BEIUYMH, TIPU FTOM
BBIOMpATh ONTHUMAIbHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BATh W3BECTHBIE METOJIBI
OLICHKH MOTPEITHOCTEN U3MEPEHN;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH C HCIOJIB30BAHUEM IPSMBIX
U3MEPEHMI: NpU STOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATh pE3YJbTATh
MOJIyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BUJAE TaOIHIl U TpaduKOB, Je1aTh
BBIBOJIbI 10 PE3YyJIbTaTaM HUCCIIEIOBAHMS;

co0roaTh npaBuia 0€30MaCHOrO TpyJa IpU MPOBENECHUU UCCIIEJOBAHUM B paMKax
y4eOHOro 3KCIEpUMEHTa, YYEOHO-UCCIIENOBATEIbCKON U MPOEKTHOM JEATENBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTO 000PY10BAaHUS;

pemath pacuy€THBIE 3a/ladyd C SIBHO 33JaHHOM (PU3MYECKON MOJEINbI0, UCIHOJIb3YS
(¢u3nUeckue 3aKOHBl U TMPUHLMUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3a/Ja4d BBIOMPATH
(bu3nyeCcKyr0 MOJENb, BBIIEIATh (PU3MUECKHUE BEIUYMHBI U (OpMYIbl, HEOOXOIUMbBIE
JUIsL €€ peleHus, IPOBOJUTE PACUETHI M OLIEHUBATh PEAJIBHOCTD NOJIYYEHHOIO 3HAUCHUS
(bu3nyeCKO BETUUYUHBI,

pemaTh KAaueCTBEHHbIE 33Jaud: BBICTPAWBaTh JIOTUYECKA HEMPOTUBOPEUMBYIO
LEMOYKY PACCYXIACHUH C ONOpOM HAa M3YYCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
¢buznueckue sSBICHUS;

UCIOJb30BaTh NPU PEIICHUH Y4YEOHBIX 3a/7ad COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTMM [JIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlUUd U MPEICTaBICHUS
y4eOHOM M Hay4yHO-TIOMYJSpHOM HMH(OpManuu, MOJYYEHHOHM M3  pas3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HHPOPMAIHUIO;

OOBSCHATh NPUHUUIBI JEHCTBHUS MAaIUH, MPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

MPUBOANTH NPHUMEPHl BKJIala POCCUUCKUX U 3apyOekKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETHUECKUE 3HaHUS MO (U3MKE B IMOBCEAHEBHOM KHU3HU IS
oOecrieyeHuss O€30MAaCHOCTUM TMpU OOpalieHuu ¢ MNpudopaMud MU TEXHUYECKUMHU
YCTPOMUCTBAMHM, IJII COXPAHEHUsS 3J0pPOBbS M COONIIOACHHS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAKOIIEN CpelIE;

paboTaTh B TPYMIE C BBHITOJHEHUEM PA3IMUHBIX COLMATIBHBIX pOJIEH, MJIaHUPOBAThH
paboTy Tpymmbl, palUoOHAIBHO pacHpelesTh O00S3aHHOCTH M IUJIAHUPOBATh
JEeSATEIBbHOCTh B HECTAHAAPTHBIX CUTYyaIlUSX, aJIEKBATHO OLIEHUBATH BKJIAJ KaXJAO0ro W3
YYAaCTHUKOB T'PYNIIBI B pEHIEHUE paCCMAaTPUBAEMON MTPOOTIEMBI.
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