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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢u3uke 6a30BOro ypoOBHS Ha YpPOBHE CPEIHEro OOIIEro
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBAaHUI K PE3YJIbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MporpaMmsl, peactaBieHHbx B I'OC
COO, a Ttaxxe c yu€toM ¢enepanbHOil pabouell mporpaMmbl BOCIUTAHUS U
KOHIIENIMY IpernoAaBanus yuyeOHoro npeamera «dusmka» B 00pa3oBaTeIbHbIX
OpraHU3aUIX Poccuiickoi denepaunu, peanu3yIommx OCHOBHEIE
oOpa3oBaTeIbHbIE TPOTPAMMBI.

CopepxaHue mporpaMmbl IO (U3MKE HaNpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOydatromuxcs 10—-11 kmaccoB mpu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-
NeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm OPI'OC COO k MmIaHUPYyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METaNpeaMETHBIM pe3yIbTaTaM 00yUYEHHs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh
peaiu3allud  MEXIPEAMETHBIX CBSI3ed (PU3UKM C €CTECTBEHHO-HAayUHBIMU
yuyeOHBIMU TpenMeTamMu. B Hell ompenensitoTcsi OCHOBHBIE LENH H3YYEHUS
(bU3UKN Ha YPOBHE CPEHETO 00IIero o0pa3oBaHus, INIAHUPYEMBIE PE3YJIbTaThI
OCBOCHMSI Kypca (PU3UMKH: JMYHOCTHBIE, METaNpeIMETHbIE, MpPEAMETHbIE (HA
0a30BOM YpOBHE).

[TporpamMma no pusMKe BKIIOYAET:

e IUIAHMpPYEMbIE pE3yJIbTaThl OCBOEHHUS Kypca (u3uMKku Ha 0a30BOM

YPOBHE, B TOM UHUCJI€ MIPEAMETHBIE PE3yIbTaThl IO rojilaM 00yUeHUs;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHaX MPHUPOAbI, BBICTyHas B
KauyecTBe y4dyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okxpyxkawmem wmupe. IlkonbHbIA Kypc QUMK —
CUCTEMOOOpa3yIolMi I  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U SIBJICHMIA,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp30BaHne M aKkTUBHOE NMPHUMEHEHHE (PU3MYECKUX 3HAHUI OMpereser
XapakTep W Pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUH B cQepe SHEPreTHKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TTOJYYeHHUS] HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU
cBOMCTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(GbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa O0OydYarolmuxcsi, B



dbopMupoBaHWEe YMEHHMHA TPUMEHSITh HAyYHBIA METOJ TIO3HAHUA TIpU
BBITIOJTHEHUH UMU Y4E€OHBIX UCCIEIOBAHUMN.

B ocHOBy kypca ¢u3uKd U1 YPOBHSI CpeqHEro o0miero oOpa3oBaHMS
MOJIOKEH Ppsii UJIel, KOTOpble MOXHO pacCMaTpuBaTh KakK TPUHILHUIBI €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICP)KUAT MaTepuall U3 BCEX Pa3AeiioB (DU3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoesn cenepanuszayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (U3HKH
o0beMHEH BOKpYr du3nueckux Teopuil. Bemymmm B Kypce sBisieTCs
dbopmMHpoBaHUe NMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJIe.

Hoesa eymanumapuzayuu. EE peanmzanus mpearnosiaraeT MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIMaNa (PU3NYECKOU HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIUPOKUM KPYroM TEXHMUYECKHMX U  TEXHOJOTHYECKUX
IIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoesn skonoeuzayuu peanusyercss MOCPEACTBOM BBEIEHHUS 3IIEMEHTOB
COJICp’KaHMsl, TMOCBSMIEHHBIX HKOJOTUUYECKUM TpoOJjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKHU M TEXHOJIOTHH, a TaKKe O0OCYXIEHUS
npobJieM  palMOHAIBLHOIO  MPUPOJOINOIL30BaHUS U IKOJOTUUYECKOU
0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UKU HAa YPOBHE CPEIHETO OOIIEero
oOpazoBaHus ABISAIOTCA uznueckue Teopuu (hopMupoBaHUe MPEACTABICHHUMN O
CTPYKTYpe TIOCTpOEHUsT (PU3NYECKON Teopuu, posik GyHIaMEHTAIBHBIX 3aKOHOB
W TPUHIWAIIOB B COBPEMCHHBIX TMPEACTABICHUSAX O TMPUPOJIE, TpaHHUIAX
NPUMEHUMOCTH TEOPHH, JJI1 ONKMCAHHWS €CTCCTBCHHO-HAYYHBIX SIBIICHUU U
IIPOIIECCOB).

CucTeMHO-ACSATeIbHOCTHBIM MOJAX0A B Kypce (UMK pean3yeTcs
MpeXJEe BCEro 3a CUET OpraHu3alluud HKCIEPUMEHTAIbHOW JEATeIbHOCTH
oOyuaroruxcsi. [[nst 6a3oBoro ypoBHS Kypca (U3UKH — ITO HCIIOJIH30BAHUE
CUCTEMBI (DPOHTAIILHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphle B Mporpamme 1o (u3uKe OOBEIUHEHBI B OOMIMHA CITMCOK
YUEHMUYECKMX MpaKkTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe



71ab0paTOpHBIX PadOT, MPOBOJAUMBIX AJISi KOHTPOJISL M OIICHKH, OCYIIECTBIICTCS
y4acTHUKaMH 0Opa3oBaTeNbHOTO Ipollecca HCXOolsi M3  0cOOEHHOCTEH
IUTAaHUPOBAaHUS W OCHallleHUs kaOuHera ¢usuku. [Ipu 3TomM obecneunBaercs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE H3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M MOCTAHOBKY OIIBITOB IO
IPOBEPKE MPE/II0KEHHBIX TUIIOTE3.

bonbuioe BHMMaHME yneisieTCs] PEHICHHUI0 PAacuETHBIX M KadeCTBEHHBIX
3anad. [Ipu sToM Amst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3aJlaHHOW (U3MYECKON MOMENbI0, TO3BOJSIONIUE TMPUMEHITh H3YUCHHbBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszzesia Kypca, TaK U MHTErpupys
3HaHUS W3 pa3HbIX pasznenoB. [l KadyecTBEHHBIX 3ajady MPUOPUTETOM
ABJISIIOTCS  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUs (PU3UYECKUX SIBICHUM U
IPOLIECCOB B OKPY’KAIOLIEH kKU3HU, TpeOyromue BpiOOpa (pU3MuecKoi Moaenn
IUIS CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOecCleueHuI0 ydyeOHOro rmpoiecca 0a30BBbI YpOBEHb Kypca
GbU3UKM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUs JOJDKEH H3y4aThCsS B
YCIIOBUSAX MPEIMETHOTO KabuHeTa (PU3MUKHU WU B YCIOBUSIX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro Iukia. B kabuHeTe Qu3nku
JIOJDKHO OBITh HEOOXOAMMOE JIa0OpaTopHOE OOOPYAOBAaHUE JJISl BBHIMOTHEHUS
YKa3aHHBIX B TporpamMMme 1o (PHU3UKE YYCHHUYECKUX MPAKTHYECKUX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JleMoHcTpaninoHHoe ob6opynoBaHue GOpMUPYETCST B COOTBETCTBHM C
MPUHIIMIIOM MHUHUMAJIBHONW JIOCTATOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
NEPEYUCIIEHHbIX B MpOrpaMMe MO (U3UKE KIIOYEBBIX JIEMOHCTPALUNA s
UCCIIEIOBAaHMUSI M3y4aeMbIX SIBJIEHUH M TPOLECCOB, SMIUPUUECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 0OOpy/0OBaHHE MJIsI YYEHUUECKHUX MPAKTUUECKUX pabdoT
dopMupyeTcs B BUJe TEMAaTUIECKUX KOMIUIEKTOB M 00€CIIEYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4YeCKhe KOMIUICKTHI
Ja00paTOPHOTO O0OPYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
MCIIOJIb30BAaHUY aHAJIOTOBBIX M MU(PPOBHIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpuid.

OCHOBHBIMU 1IEJIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:



dbopMupoBaHrEe WHTEpECa M CTPEMIJICHHS OOYYalOMUXCS K HAyIHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJC TIO3HAHUSA M
(GbopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOUUM
SIBJICHHSIM;

dbopMHupoBaHEe HAYYHOTO MHUPOBO33PEHHS KaK Pe3ysibTara U3y4deHUs
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;
dbopMmupoBaHre yMEHUN OOBSCHATH SIBICHUS C HCIHOJb30BAaHUEM
(bU3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEICTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHM.

HOCTI/DKCHI/IG OTHX ueneﬁ oOecrneuynBaeTcs PCHICHUCM CIICAYIOIMINX 3a1a4 B

npoIiecce nu3ydeHus kypca (U3MKU Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus:

NpUOOpETeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUSAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HUKY U
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHupoBaHWE YMEHUW TPUMEHSATH TEOPETUUECKHE 3HAHUA IS
OOBsCHEHMS] (PU3NYECKUX SIBICHUW B TPUPOJE W JUIA TPUHATHUS
MPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3a/lad C SIBHO 3aJaHHOM
dbu3uYecKo MOJEINbl0, 3a7a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIBHOE
co3JlaHue (PU3NUECKON MOEIH, aICKBATHOU YCIOBUSM 3a]1auu;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, UX BIUSHUS Ha
OKPYXKarUyIo Cpeny;

OBJIAJICHUE METOJIAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U TIPOBEICHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAJIM3a U UHTEpIIpeTalui HHHOpMaInH,
ONpEAETICHNS JOCTOBEPHOCTH MOJYUYEHHOTO pPE3yJIbTaTa;

CO3/1aHuE YCIOBUM 1. pa3BUTHS YMEHUM MIPOCKTHO-
HCCIIE0BATENILCKOW, TBOPUECKOU €S TEIBHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETrO OOIIEro

oOpazoBanus orBoautcst 136 yacoB: B 10 kacce — 68 yacoB (2 yaca B HEJIIETIO),

B 11 kitacce — 68 yacoB (2 4aca B HEJIEINIO).



[Ipemyaraemeiii B mporpamMme 1Mo (U3MKE MEpPEUYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX Pa0OT SBISCTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BBIOOP
IIPOBEJICHUS JTA0OPATOPHBIX Pa0dOT M OMBITOB C YYETOM HWHIWBHIYaJIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 IO3HAHUSA

@Puznka — Hayka o npupoze. Hayuneie MeTObI MO3HAHUS OKPYXKAIOILIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCTIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NUECKUX SIBJIECHUM U npoleccoB. HayuHble runoTe3sl.
@u3znyeckre 3aKOHbl M TEOpUU. ['paHUIBl NPUMEHUMOCTH (DUIUUECKUX
3aKOHOB. [IpyHIIMI COOTBETCTBUS.

Ponb 1 MecTo ¢u3uku B OPMUPOBAHUU COBPEMEHHON HAy4YHOH KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe ABmkeHHe. OTHOCUTEIHPHOCTh MEXaHUYECKOT'O JIBUKCHHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAass CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOUYKH, UX MPOCKIIMU HAa OCH CHUCTEMbl KOOpJWHAT.
CroxeHue nepeMenieHnuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, IMyTH U TEPEMEIICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuueinoe paBwxeHue. JIBWKeHHE MaTepHaIbHOM TOYKH MO
OKPY’KHOCTH C TIOCTOSSHHOM 10 MOJYJIK CKOPOCTBbIO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon m yacrora oOparieHus. lLleHTpocTpemMuTearHOE
YCKOpEHHE.

TexHuyeckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mojenb CHUCTEMBI OTCUETA, WJLTIOCTpaIns KMHEMaTHYECKUX
XapaKTePUCTHUK JBUKECHMUS.



[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.

Hanpasnenue ckopocTu pu ABUKEHHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C  LEIbK0  ONPEACIICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOUIEHUSI MEXIY INyTAMH, IMPOMACHHBIMU TEJIOM 3a
IIOCJICIOBATEIbHBIC PAaBHbIE IIPOMEXKYTKA BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenue nBuxkeHus Teia, OPOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutensHOCTH [amunesd. IlepBeii  3akoH  Hbrotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanbHOM TOYkM. Tperunt 3akoH HproroHa s
MaTe€pUaAIbHBIX TOYEK.

3akoH BceMHpHOro TsAroreHus. Cuia Tskectd. IlepBas kocmuueckas
CKOPOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHusi (MOKosl, CKOJbKeHMs, kKaueHus). Cuia TpeHUs.
Cyxoe tpenue. Cumna TpeHHs CKOIBKEHHS U cuia TpeHus rnokos. Koaddurment
TpeHus. Cuia CONpOTUBICHUS MIPU ABUKEHHUH TeJla B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT CHJIBI OTHOCUTENBHO OCH BpamieHus. [limedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHudeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoxH HerotoHna.

N3mepenue cu.



CrnoxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMaIiny.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMaruu.

HccenenoBanue yclOBHII paBHOBECHsI TBEPAOTO TeJld, MMEIOLIETO OCh
BpAaIlCHHUS.

Tema 3. 3akonsl coxpanenus 6 mMexanuke

Nmnynbc MarepuanbHOM TOYKM (TeNla), CUCTEMbl MaTepHabHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA TeJld. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE OBHKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckas sHeprusi MaTepHaibHOM TOYKH. Teopema 00 M3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrUsl. [ToreHunanbHas SHEpPrusi  YNpyro
neopMUpPOBaHHON MpyXUHBL. [loTeHIManbHAs dSHEpPrus Tena BOJMU3U
ITOBEPXHOCTHU 3EMIIH.

[ToTeHnunanbHbie W HEMOTEHIMAIbHbIE  CUibl. CBs3b  pabOThHI
HETOTECHIMAIBHBIX CUJI C UBMEHEHHEM MEXaHWYECKOW SHEPrUU CUCTEMbI Tell.
3aKOH COXpaHEHMS] MEXaHUYECKOW SHEPTUU.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnuecKkre yCTpOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOTIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHIKECHHUE.

[lepexoa NOTEeHIMATILHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne aOCOMOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanune cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHWUYEeCKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.



Paznen 3. ModsekyJsipaasi pu3nka 1 TEPpMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TIOJIO)KEHUSI MOJEKYJSIPHO-KMHETUYECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHWe. bpoyHoBckoe nBmwkenme. [luddysusa. Xapakrep
JIBWKEHUSI W B3aMMOJCHCTBUSA YaCTHI[ BemecTBa. MoOAEnM CTPOECHUS Ta3oB,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX
mozeneil. Macca u pa3mepsl Mojnekyd. KonmuecTtBo BemectBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u €€ wusmepenue. Illkana
temneparyp Llenscus.

Mopens wuaeanbHOoro Tra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHHETUYECKOW TEOpUU MICANbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpeaHEN KWHETHMYECKOM SHEPruy TEIJIOBOTO NBWXKEHHUs YacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bbie  3akoHBl. YpaBHeHHE MeHzeneeBa—
Kianeitpona. 3akon Jlanberona. M3ompoiieccsl B HAEAILHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  H30IMPOLIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OmnbiTel 110 U Hy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita [TepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJEUCTBHUSL.

Mogens, WUTIOCTpUpPYIOIIas IPpUpoay AaBICHUS I'a3a HA CTEHKHU COCYa.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJICaIbHOTO Tasa,
M30IPOLIECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Onpenenenre Macchbl BO3AyXa B KIAaCCHOM KOMHATE HA OCHOBE MU3MEPEHUIN
00bEMa KOMHATHI, JaBJICHUS M TEMIIEpaTyphl BO3AyXa B HEM.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
pa3pexEHHOro rasa.



Tema 2. OcHogbl mepmoouHamuKu

TepmoanHaMuueckas cucTeMa. BuyTtpennss JHEpPrus
TEPMOJIMHAMUYECKOW CHUCTEMbl M crmocoObl e€ wu3MeHeHus. KommuecTBo
TEIJIOTHl U paboTa. BHYTpeHHssi sHEprus OJHOATOMHOTO HICAIbHOrO Tasa.
Buapl Temonepenayun: TEMIONPOBOAHOCTb, KOHBEKLIMS, U3JIyYeHUE. Y IETIbHAs
TEITOEMKOCTB BellecTBa. Konnm4uecTBO TEMIOTHI MPU TEIIONEPEAAYE.

[lonsTne 06 ammabatHoM mpouecce. llepBbIil 3aKOH TEPMOAMHAMUKH.
[IpumeHneHne mepBOro 3aKkoHa TEPMOIAMHAMUKH K m3omporeccam. I'papuueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBble  mamuHbl. [IpUHIMIBI ~ AEUCTBHUS  TEIUIOBBIX  MAlIWH.
[IpeoOpa3oBaHus »HEPruUM B TEIUIOBBIX MaminHax. KoapuuueHT mose3Horo
neiictBus TeruioBoil mamuHbl. [{ukn KapHo u ero ko3¢ @uuueHT mosie3HOro
JNEUCTBUA. DKOJIOTHUECKUE MPOOJIEMBI TETIOAHEPTETUKH.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHWE: JABUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEHHEN SHEpruu Teja MpU COBEPLICHUHM paOOThI: BBUIET
npoOku U3 OYyTBUIKH TOJ| ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHenne  BHYTpeHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TerIonepeaaye.

OneiT Mo aanabaTHOMY pPaCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenn mapoBoil TypOWHBI, JABHUrareisi BHYTPEHHEIO CrOpaHus,
PEaKTUBHOTO JIBUTaTEsl.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapoobOpa3oBanue u koHaeHcalus. Mcnapenue u kunenue. AOCOMIOTHAS
U OTHOCHUTEJIbHAS BJIAKHOCTH BO3ayxa. HachllleHHbIN nap. Y aenpHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHUS OT 1aBJICHUSI.

Teépnoe temo. Kpucrammueckune u amopdHble Teiaa. AHU30TPOMHUS
cBoMcTB KpucTamioB. JKuakue kpuctamiel. COBpEMEHHbIE MaTepHalbl.
[InaBnenue u kpucTauM3anus. Y aeibHas TerioTa miasienus. Cyomumanus.

VYpaBHeHue TerioBoro danaHca.



TexHuyeckre ycTpoWCTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH MOJTYYEHUS] COBPEMEHHBIX MaTEPHUAOB,
B TOM YMCJIE HAHOMATEPHUAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus 1 MJIABJICHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3MepeHne OTHOCUTENBbHOW BIAXKHOCTH BO3yXa.

Pa3znen 4. JieKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Tela. DJEKTpUUeCcKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsinoB. [IpOBOHUKYM, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
AIEKTPUUYECKOTO 3apsia.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. ToudeyHbId 3EKTpUUECKHI
3apsa. DnekTpudeckoe nose. Hanpspk€HHOCTH anekTpudeckoro noss. [Ipuaoun
CyHEepIO3ULIAN AIEKTPUUYECKUX noJieH. JIunuun HaMPsHKEHHOCTH
AIEKTPUYECKOTO TOJIS.

PaGota cun oanekrpocratuueckoro mona. [lorennman. PasnocTh
NOTEHUUANOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD TIOCKOTO
KOHJEHCATOpA. JHEPrus 3apsHKEHHOTO0 KOHJIEHCATOpa.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL,
AJIEKTPOMETP, DJICKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE JJIEKTPONpuOOpOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TMOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.



3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuiia Toka. [locTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIECHUE. YIEIBHOE COIPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGota osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsl CHJIA U BHYTPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKA.
3akoH Oma 11 TOJHOM (3aMKHYTOW) »3iekTpuueckol nenu. Kopotkoe
3aMBIKaHHUE.

DIJIEKTPOHHAS ~ MPOBOJUMOCTh  TBEPABIX  META/UVIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIepaTypbl. CBEpXIIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYyYKOB.

[TomympoBonuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKH TOK B PpacTBOpax MW  paciulaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DIIEKTpUUECKH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIC TPUOOPHI, TEPMOMETP COMPOTHUBJICHHUS, BaKyyMHbIH
MO, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIA  JTHOJ,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MMPOBOJHUKOB OT JIJIMHBI,
IJTOLIA/IY TTOTIEPEYHOTO CEUEHUS U MaTEepraIa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.



[Ipsmoe wu3mepeHue sneKTpoABHKylen cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOJAMMOCTD AUO/A.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyeHne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne IeKTpOABIKYILIEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue anekrposnusa.

MeknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce OCyLIECTBISIETCS €
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Feorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOI'O
MO3HAHUS: SBJICHUE, HAYYHBIN (haKT, THUIOTE3a, (PU3HUECKasi BEIMYHMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIEPUMEHT, MOJIEIINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: penieHHE CHUCTEMbl YpaBHEHUM, JHMHEWHAs QYHKIUA,
napabomna, runepbona, ux rpaduKd U CBOWCTBA, TPUTOHOMETPUUECKHE
GyHKUIHHA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKIMH HA OCHU KOOPAMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexanumyeckoe IBWKEHUE B JKUBOM mpupozae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJIbI TEILIONEpeNayH, TEIJI0BOE
paBHOBECHE), DJIEKTPUUECKHE SBJICHUS B )KMBOW IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJI,
KUAKOCTEH M Tra3oB, DJIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAs
JUCCOLIMAIINS, TaJbBAHUKA.

l'eoepaghus: BNaxXHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonozus: npeodpazoBaHUE IBUKEHUH C UCIIOJIB30BAHUEM MEXaHU3MOB,
Y4€T TPEHUS B TEXHHUKE, MOJIIWITHUKH, HCIOJIb30BAHHE 3aKOHA COXPaHEHUS
MMIyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JIPyrue), ABUTATEIb BHYTPEHHETO
CropaHus, TmapoBas TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHAMULIHMOHE,
TEXHOJIOTUM  TOJIYYEHUST COBPEMEHHBIX MATEPHAIOB, B TOM  YHCIE



HAaHOMATEPUAIIOB, W  HAHOTEXHOJOTHM,  JJIEKTPOCTATUYECKAS  3alIUTAa,
3a3€MJICHUE 3IIEKTPOTIPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHArpeBaTe/ibHble  MPUOOPBI,  DJIEKTPOOCBETUTENIbHBIE  IPUOOPHI,
raJIbBaHUKA.

11 KIIACC

Pa3znesn 4. DinekTpoanHamMuka

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anMoOAEHCTBHE TOCTOSHHBIX  MArHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIUMN cyrnepno3uuuu
MAarHUTHBIX MoJie. JIMHMKM MarHUTHON MHAYKIMU. KapTuHa JUHUI MarHUTHOU
WHIYKIHWH NOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHOe TMOJi€ MPOBOJHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJISl NIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHMKA, KaTymku ¢ TokoM. Omnbelr Opcrega. B3aumoperncrtsue
MPOBOJIHUKOB C TOKOM.

Cuna Amrniepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHma, €€ Monayib U HampablieHHE. JIBUKEeHHE 3apsHKEeHHOM
YaCTHIIBI B OJJHOPOJTHOM MarHuTHOM moJje. Pabora cunsl Jlopenna.

SIBrieHME BNEKTPOMAarHUTHOW HHAYKUMHU. [loTOK BEkTOpa MAarHUTHOU
WHAYKUUU. OJEKTPOJBMKYIIasd CWJIA WHAYKIUAH. 3aKOH SJIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe anektpuueckoe mosie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenna.

NHnykTuBHOCTh. SIBJEHHME CaMOUHAYKIUMU. OJIEKTPOJBHXKYILIAs CHIIA
CaMOWHIYKIIUU.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpONUCTBA M MPAKTUUECKOE IMPUMEHEHUE: TOCTOSHHBIC
MAarHUTHI, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATEllb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TTOJIS.



B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHOW MHIYKIIUH.

[IpaBuno JleHua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CWJIBI HHAYKIUH OT CKOPOCTH
W3MEHEHMS MarHMTHOI'O MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabomeol

N3ydeHrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue n1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHTYKIIHH.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUSA

KonebarenbHass cucrema. CBOOOJHBIE MEXaHUYECKHE KOJICOaHMUS.
["apmonnueckue konebanus. [lepuon, yactora, ammuutyaa u (asa KojaeOaHUM.
[IpyXuHHBIN MasITHUK. Marematnueckunii MAasITHHUK. YpaBHeHUE
rapMoOHUYeckux Kosebanuid. IlpeBpailleHne 3HEpPruM MNpu TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAUTBHOM KOJEOAaTeTbHOM KOHType. AHAJIOTHS MEXIYy MEXaHMYECKUMHU H
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna Tomcona. 3akoH cCoxXpaHEHHS
SHEPrUM B UJI€aTHbHOM KOJIE0aTEIbHOM KOHTYDE.

[IpencraBienne 0  3aTyxawmuMx  KojieOaHHWsX.  BBIHYXXIEHHbIE
MexaHudeckue KosieOaHus. Pe3oHaHc. BBIHYXJEHHbBIE 3JIEKTPOMArHUTHbHIE
KOJieOaHusl.

Ilepemennbiii Tok. CHHYCOWIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ WU JEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKa U
HaMpsHKEHUSL.

Tpancdopmarop. [TpousBoacTao, nepegaya norpedeHue
ANEKTPUYECKOM  SHEPruH. DKOJOTMYECKHUE PHUCKUM TpHU  MPOU3BOICTBE
aneKTpodHepru. KynbTypa HCHONBb30BaHUS 3JEKTPOIHEPTUU B MTOBCEIHEBHOM
KU3ZHU.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.



Jlemoncmpayuu

HccnenoBanune mapamMeTpoB KoyeOaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WIIH
MaTEeMaTUYECKUN MASITHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pesonanca.

CBOOOHBIE AEKTPOMArHUTHBIEC KOJIEOaHUsI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAaIPSDKEHHUS OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu I1OCIIEIOBAaTEIbHOM COEIMHEHMM PE3UCTOpPa, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopneinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MaNbIX KOJeOaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAacChl Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKA B LENM W3  IMOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHUsl pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss W JiauHa BOJHBL. [lomepedyHsle M NpPOAOJBHBIE BOJIHBI.
WNuTtepdepenuus u Auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI HM3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJH. B3auMmHas opueHTanms BekTopoB E, B, V B anekTpoMarHutHoON BOJHE.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3ALINS,
audpakiys, uateppeperusi. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkayna 31eKTPOMAarHUTHBIX BOJH. [IpuMeHeHne 2IeKTpPOMarHuTHEIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Pagnosokaus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKalIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMATHOCTHKA B TEXHUKE W MEIULMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OObpazoBanue 1 pacIpOCTPaHEHNE TONEPEUHBIX U MPOJA0IbHBIX BOJIH.

Kone6momieecs Teo Kak HCTOYHUK 3BYKa.



Ha6nronenue otpakeHus: M IPETOMIICHHAS] MEXaHUYECKHUX BOJTH.
Hab6nronenue natepdepennmm u qudpakiin MEXaHUYECKUX BOJTH.
3BYKOBOW PE30HAHC.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOM KOJIeOaHUI.

UccnenoBanne  CBOWMCTB  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
pesioMIIeHUE, TOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. I[IpsMonMHENHOE pacpOCTpaHEHUE CBETa B
OAHOPOJHOM cpene. JIyu cBera. ToueyHbI HICTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHnne n3o0pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MPEOMIICHHS cBeTa. AOCOIIOTHBIN
nokasarenb npenomiieHus. [lomHoe BHyTpeHHee oTpaxkenue. [Ipenenbubiii yromu
MOJTHOTO BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LBer.

CoOuparomyie ¥ pacceuBaronyue JuH3bL. ToHKass auH3a. DOKycHOE
pacCTOsTHUE U ONTHYECKas cuiia TOHKOM JMH3bI. [locTpoeHne m3o0pakeHuii B
coOuparolmux W pacceuBammmx JuH3aX. DopMmyna TOHKOW  JIMH3HIL.
VBenanueHue, JjaBaeMoe JUH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. Matepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMOJEHUS MAaKCUMYMOB M MHHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHudeckre yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: OYKH, JyMa,
dboToanmapaT, MPOEKIIMOHHBIM arapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PpaKIIUOHHAS PEIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE WM NIPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOPHI.

[TomHOe BHyTpeHHEE oTpaxkeHune. Mozaenb CBETOBOA.

UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.



Mopenn MUKpOCKoOIa, TEJIECKOIA.

Hab6nronenue natepdepeHnm cpera.

Habmronenune nudpakiuu ceera.

HaGmonenue nucnepcun cBera.

[TommydeHune crieKTpa ¢ TOMOIIBIO TPU3MBI.
[TommydeHnune ciekTpa ¢ TOMOIIbIO TU(PPAKIMOHHON PEIIETKH.
Ha6nronenue nonspusanuu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopisie pabonol
N3mepenne moka3aTens IpeIOMICHHS CTEKIIA.
HccnenoBanue cBOMCTB N300paXkKeHU B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBHOM TEOPUU OTHOCHTEIbHOCTH

I'panuiel  OPUMEHMMOCTH — KJIACCHYECKOM  MexaHuku. Iloctynartsl
CIIELIMAIBHOW TEOPUU OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTD ~ OJHOBPEMEHHOCTH.  3aMEJICHUE  BPEMEHHM U
COKpAILECHUE JIJINHBI.

DHEprust U UMIYJIbC PEIATUBACTCKON YaCTULBI.

CBs3p MacCchl C DHEPTrMEd M HMITYJIbCOM PEJISITUBUCTCKOM YaCTHULIBI.
DHeprus moKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna Ilnanka cBa3u sHEpruu (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMNyJbC HOoTOHA.

OtkpeiTiie u uccienoBanue (oroaddekra. Onbitet A. I'. Cronerosa.
3akonsl doTtodddekra. YpaBuenune DitHmreriHa ais dpotodddekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue cBera. OnewiTel I1. H. JIeGenena.

XHUMHUYECKOE JICCTBHE CBETA.

Texnnueckne yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOddEKTa.

CBeToauo.



Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopgpenb aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuio o -4acTHIL.
[Inanerapuas mogmens aroma. Iloctynatel bopa. M3nydeHuwe W MOIIOLIECHHE
(GOTOHOB MpU TEpexoe aroMa C OAHOTO YPOBHSI SHEPrUU Ha Japyroil. Bujsi
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOA.

BonnoBeie cBorctBa wactuu. Bomuer ne bpoisg.  KopnyckymnsipHo-
BOJIHOBOM JAyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre ycTpoucTBa M MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JI1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenne JIMHBI BOJIHBI Ja3epa.

HaGnronenue mMHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Hab6nronenue nunHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAIOIIUE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeaeneHuro  cocTaBa
paanoakTUBHOrO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3ITy4yeHHUs.
Binusinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinoHHast Moaens siapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TMO3UTPOHHBIN OeTa-pacnajg. [amma-
u3JlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

Anepusbiii peaktop. TepmosinepHbiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
SAIEPHON SHEPrETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtoapl HAOIIOACHUS ¥ PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3auMOJIeHCTBUS. EMWHCTBO (hU3MYECKON KapTHHBI
MHpa.



Texnuyeckue yCTpPOHCTBA W TMPAKTUYECKOE TMPUMEHEHHE: JT03UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

CuéTunK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOQUIMKH

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bug 3Bé3qHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JBUKEHHE.

CoinHeuHas cucrema.

Connue. ConHeyHass akTUBHOCTbh. VcTtounuk sHepruu CoJiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpamMma «CIEKTpalbHBIN Kiacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJENI0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCIJIEA0BATEIBHOCTU. BHyTpeHHEE CcTpoeHue
3BE31. COBPEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU U 3BoJronnu ColiHia
M 3BE3]1. DTambl JKU3HU 3BE3 .

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u aBuxenne CoyHIA B
lNanaktuke. Tumnsl ramaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE IBIPHI B
S/Ipax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa606ma. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeamukToBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

Habmonenus HEBOOPYKEHHBIM rJ1a30M c MCTIOJIb30BAHUEM
KOMITBIOTEPHBIX ~TPUIIOKCHUM JIJIT  OTPEJCTICHUS TIOJOKECHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3ausi CeBEpHOTO MOTyIIapust U
SIPKUE 3BE3/IBL.

Habmronenus B teneckon Jlynsl, muianet, Mieunoro [1ytu.

O0o0maromniee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COITMAJILHOM W JTHUYECKOU cdepax IesTebHOCTU 4YeJOoBeKa, pOJib M MECTO
GU3NKK W acCTpOHOMHHM B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJIb



¢dusndeckoil Teopur B GOPMHUPOBAHUN TIPEICTABICHUN O (DU3NIECKON KapTHHE
MHUpa, MeCTO (PHU3UYECKOW KapTUHBI MHpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs ¢
Y4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBA3EM C KypcaMHM MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAyYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, TUIOTe3a, (hu3nueckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOACHHE, IKCIIEPUMEHT, MOJEIUPOBAHHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: PEUIEHHE CUCTEMbl YPaBHEHUW, TPUTOHOMETPUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U X MPOEKIMHM HA OCHU KOOpPAUHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE AJIEMEHTApHBIX (PYHKUUN, MPU3HAKU
o100Usl TPEYroJbHUKOB, OIpEAeNIEHUE IO TUIOCKHX QUryp m oobéma
TEI.

buonocus: >nekTpuyeckue SIBICHUSA B JKMBOW IMPUPOJE, KOJeOaTeIIbHbIE
IBIDKEHUS B JKUBOM IIPUPOJE, ONTHYECKHE SBIECHUS B JKUBOU IIPUPOJE,
NEUCTBUE PaJiMAllNM HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
(doTOCHEMKA 36eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.

Texnonocusi: NVMHUM DIIEKTpOIIEpenad, TEHEpaTop IEPEMEHHOIO TOKa,
ANEKTPOJBUraTENb, HHIYKIHOHHAS I€4Yb, pajgap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOeKIIMOHHBIN anmapaT, BOJOKOHHAsS ONTHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «Duszuka» Ha ypOBHE CpPEIHEro OOIIEro
obpazoBaHust (0a30BBIH  YpPOBEHb) JIODKHO  OOECHEYUTh  JTOCTHIKECHUE
CIEYIONIUX JIMYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yNbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JTUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUI,
COOTBETCTBYIOILIUX TPAJWLMUOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIECcTBa,
paclMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEIBHOCTH B IIPOLIECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOYyYaromlerocss  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOTO 00IIECTBA;

OPUHATHE TPAJULIUOHHBIX OOIIEYEIOBEUECKHMX T'YMaHUCTHUYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIIBHOCTh B UHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3aluy;

YMEHHE  B3aWMOJCHWCTBOBATH C  COUMAIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKIMSIMHU U HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU €S TEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MIaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYIAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;



CIIOCOOHOCTH OIIEHUBATH CUTYallMI0O U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
JeSATEIBbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

4) 3cTeTHYECKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs JCTETHKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO GU3HMIECKON HAYKE;

S) TpyA0BOr0 BOCIIUTAHUS:

HWHTEpEC K Pa3IudHbIM chepaM mpodecCHOHaATBEHON eI TEIBHOCTH, B TOM
YHUCJIe CBSA3aHHBIM C (DU3UKOW U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiied mpodeccuu M pearnu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
005acTi (PM3HUKHU HA TPOTSKEHUU BCEU KU3HH;

6) PK0JIOrH4YecKOro BOCIMTAHUS

c(hOPMHUPOBAHHOCTh HKOJOTUUECKON KYJIbTYphl, OCO3HAHUE TJIO0ATHLHOIO
XapakTepa SKOJOTHUECKUX TTPOoOIeM;

IJIAHUPOBAHUE M OCYILIECTBJICHUE JICUCTBUU B OKPYXKAIOIIEW cpene Ha
OCHOBE 3HAHU LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

pacHIMpEeHUE OMbITa JEATEIBHOCTH SKOJOTHYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 QU3UKE;

7) HEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHE I[EHHOCTH HAyYHOW [ESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHUs: (QU3UKU OCYIIECTBISATh TMPOCKTHYID M  HUCCIEI0BATEIbCKYIO
NeSTeTbHOCTh UHIMBUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBble Jornyeckue 1eicTBUA:
CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LENU NEITEIbHOCTH, 331aBaTh ITapaMETpPbl U KPUTEPUU HX
JNOCTUKEHUS,



BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUMS B PacCMAaTPUBACMBIX
(U3HYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaIu3a UMEIOIIUXCS
MaTepHUAIbHBIX U HEMAaTEpUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTb, OILEHUBATh COOTBETCTBHE
PE3yNbTATOB LIEJISAM, OIIEHUBATh PUCKHU MOCJIEICTBUM NEATETbHOCTH;

KOOPIMHUPOBATh M BBIMOJTHATH pPabOTy B YCJIOBHUSX peajbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHATUSMU U METOJIaMU
bu3nuecKoil HayKu;

BJQJ€Th  HAaBBIKAMM  Y4€OHO-UCCIIENOBATEILCKOM M IMPOECKTHOM
NEATeIbHOCTY B 00JIacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY  TOMCKY METOJIOB  pEIICHHs 3adad  (U3UYECKOTrO
coJiep KaHusl, MPUMEHEHHIO PAa3IMYHBIX METOJI0OB TIO3HAHUS;

BIIQZICTh BUAAMH JICATCIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
UHTEPIpETaluy, MPeoOpPa3OBaHUI0 W TMPUMEHEHUIO B PA3UYHBIX Y4E€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIU3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHS, HaXOAUTh apTyMEHTHI JIJIs JTOKa3aTeIhCTBA
CBOUX YTBEP)KICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJM3UPOBaTh TIOJYYCHHBIE B XOJIC PEIICHHs 3aJa4ydl Pe3yJIbTaThl,
KPUTUYECKA OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH HW3MEHCHUC B
HOBBIX yCIIOBUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIHLHOM
NeSTEeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TEPEHOCUTh 3HAaHMWS 10 (QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCIILHOCTH;

yYMETh MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJIEH, TPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHUS,

CTaBUTb MPOOJEMBI U 33/1a4UH, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora c nundopmanueii:

BJIQJICTh HABBIKAMH TOJy4YeHUS WHPOpMaUu (PU3NYECKOTO COICP>KaHUS

U3 UCTOYHUKOB Pa3HbIX TUIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh TOUCK, aHAJIU3,



CUCTeMAaTHU3alMI0 U MUHTEPIPETAUI0 HHPOPMAIMK PA3IUYHBIX BUIOB U (POpM
Mpe/ICTaBICHMUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIUH;

UCIIONBb30BaTh CpeACTBa HWHGOPMAIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJOTUM B~ pEIIEHMM  KOTHUTHBHBIX,  KOMMYHUKAaTHUBHBIX |
OpTraHU3aIMOHHBIX 3a7]a4 C COOJIIOJICHHEM TpeOOBaHUN IPTOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PECypcOoCOepeKeHusl, MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(POPMAITMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COAEPKAHUSA B Pa3iIMUHBIX (opMaTax c
yuyéTOM Ha3zHadeHuss UHGPOpMalMUM U LEJNeBOM  ayIuTopuu, BbIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KomMmyHuKaTHBHBIE YHHBEPCAJIbHbIC yYeOHbIE 1eHCTBUS:

OCYIIECTBJISATh OOIIeHHEe Ha Ypokax GU3MKA U BO BHEYPOYHOU
NEATEIBHOCTH,

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd M CMSr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHMMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOM W
WHANBUYaTbHON pabOThI;

BBIOMpPATh TEMATUKYy WU METOJbl COBMECTHBIX JNEHCTBUI C YUETOM OOIIHX
UHTEPECOB U BO3MOYKHOCTEN KaXJOTO YJI€HA KOJUIEKTUBA;

IIPUHUMATh 1€ COBMECTHOW JIESATEIbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU padoThI;

OILICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO yYaCTHHUKAa KOMaHIbI B
oO1uii pe3yabTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE IPOEKTHI, OLECHWUBATH HMAEHU C IO3UMLUHAM HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3TUYHBIX
CUTYaIUsX, IPOSIBIISTh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



CaMOCTOSITEIBHO ~ OCYILIECTBJISATh MO3HABATEJIBHYIO JICSTEIIBHOCTH B
obmactu (PU3MKKM W aCTPOHOMHHM, BBISIBIATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KaU€CTBEHHBIX
3a/lay, TUUIaH BBINOJHEHUS MPAKTUUYECKOM padoThl C¢ YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmmpsaTh paMKd ~ yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIUMYHBIX
MPEINOYTCHUM;

JieNaTh OCO3HAHHBIM BBHIOOp, ApryMEHTHpPOBATH €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTbH 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAUIMH B 00JIacTU
(U3MKK, TOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA U  KYJIBTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJICKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B 1€ TEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

BJQJICTh HAaBBIKAMHU [O3HABaTEIbHOM pedeKkcuu Kak OCO3HAHUS
COBEpIIAEMbIX JACHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHUIA;

WCTIONB30BaTh MpUEMbl pediiekcuu JJIsi OLEHKH CUTyalluH, BbIOOpa
BEPHOI0 PEIICHHUS;

yMETh OIEHUBATh PUCKU W CBOECBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHUKEHHIO;

OPUHUMATh MOTHBBI M apryMEHTbl JIPYTHX MpPU aHAIM3E PE3yJIbTaTOB
NEATEIIbHOCTH;

PUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTyYMEHTBI JIPYTUX TIPU aHAJM3E PE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B nporuiecce 1ocTHKEHUS! TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TPOTPAMMBbI
mo (u3uKe I YpOBHS CpEIHEro oOmero oOpa3oBaHUsS y O0O0yYarouuxcs
COBEPIICHCTBYETCS AMOIMOHAIIbHBIN WHTEJJIEKT, MPEANO0JIararonIni
c(hOpMHUPOBAHHOCTH:



CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE
HSMOILIMOHAIBHOE COCTOSIHUE, BUJCTh HAMpPABICHUS Pa3BUTHA COOCTBEHHOMU
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
AOMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATH THUOKOCTb, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIFOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEIN
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JICHCTBOBATH UCXOJS U3 CBOUX
BO3MO>KHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHUE JpPYTUX, VYUWUThIBaTh €ro NpHU OCYUIECTBIECHHWU OOIICHHUS,
CIIOCOOHOCTB K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIONIUX CIOCOOHOCTH  BBICTPauMBaTh
OTHOIICHUS C APYTUMU JIIOJbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh
KOH(JIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HA MpUMEpPaX pojib U MeCTO (PU3UKU B POpMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B MPAKTUYECKON IEATETbHOCTH JIOICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
MaTepHalibHasi TOYKa, WHEPIMAIbHAs CHCTeMa OTCYEéTa, abCONIOTHO TBEPIOE
TEJ0, UICATbHBINA ra3, MOJEIN CTPOEHUS Ta30B, JKUIKOCTEH M TBEPIBIX TEN,
TOYCUHBIN dJIEKTPUUCCKUN 3aps]l IPH pelieHuN GU3HUECKUX 3a/1a4;

pacrio3HaBath (uU3MyYecKue sIBICHUS (MPOLECChl) M OOBICHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOpPUH CTPOCHUS
BELIECTBA U  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
MPSMOJIMHEMHOE JIBIDKEHHWE, CBOOOJHOE TaJieHue TeJ, JBWKEHUE TI0
OKPYXXHOCTH, WHEpIMsA, B3auMojencTBue Tel, auddys3us, OpOyHOBCKOE
JIBDKEHUE, CTPOCHUE KUJIKOCTEH W TBEPIBIX TEN, U3MEHEHHE 00bEMa Tel MpHU
HarpeBaHuM (OXJIAKJICHUM), TEILUIOBOE PaBHOBECHE, HCHApEHUE, KOHAEHCAIIUS,
IUTABJICHWE, KPUCTAJUIM3allMs, KHUIIEHHE, BIAXXHOCTh BO3/yXa, MOBBILICHUE
NABJICHHUSI Ta3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYHE, CBSI3b MEKIY



[IapaMeTpaMM COCTOSIHMS Tra3a B  M30IPOLECCaX, DJJIEKTPU3alUs  Tell,
B3aMMO/JICHCTBHUE 3aPsAJIOB;

OMKCHIBATH MEXaHUYECKOE JBUYKEHUE, UCTIONb3YSl (PU3NUECKHE BETUUNHBI:
KOOpAWHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cuia,
UMIIYJIbC ~ Te€jla, KUHETUYEeCKas  DJHEPrus, I[OTCHIUAaJIbHAs  JHEPIUs,
MexaHu4eckasi paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUM MPaBUIBHO
TPaKTOBAaTh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEIMYMH, UX 0003HAUCHUS U
€/IMHULIbI, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHHY
C APYTMMH BEJIMYUHAMMU;

OIMCBHIBATh U3YYCHHBIC TEILIOBBIC CBOWCTBA TEJI U TEIUIOBHIC SBJICHUSA,
UCTIOJNb3Ysl (U3NYECKUE BEIMYMHBI: JIaBJICHUE rasa, TeMIepaTypa, CpeaHss
KMHETUYEeCKast DHEPIUs Xa0TUYECKOIO JBUKECHUS MOJIEKYJI,
CpeAHEKBAJApAaTUYHAsA CKOPOCTbh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusi, pabotra raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONUCAHUU TMPaBUIBHO TPAKTOBATH (PU3WYECKHA CMBICT
HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYECHHsI M €IMHULBI, HAXOIUThb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAM;

ONMCBHIBATh  M3YYCHHBIE  DJIEKTPUYECKHME  CBOMCTBA  BELIECTBA U
AIIEKTPUYECKUE SIBJICHUS (TPOLIECChl), HMCHOJb3Ys (PU3NUYECKHE BEIUUYHUHBIL:
AIEKTPUYECKUH 3apsill, DJIEKTPUUECKOE T10JIE, HANPSKEHHOCTD I10JIs1, TOTEHIMAI,
Pa3HOCTh MOTEHIMAJIOB; MPH ONUCAHWU MPaBUIBHO TPAKTOBATh (U3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IWMHULbI; YKa3bIBATh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJINYNHAMU;

aHAJIM3UPOBaTh  (U3NYECKUE TMPOLECChl U SBJICHUS, HUCIHOJB3YS
¢u3nyueckre 3aKOHbI W MPUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u III
3aKkOHbl HbBIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW DJHEPIrUM, 3aKOH
COXpPaHEHUSI UMITYJIbCA, IPUHUMUII CYNEPHNO3ULNU CUJI, IPUHLINI PaBHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISPHO-KHHETHYECKYIO TEOPHIO
CTPOCHMS BEUIECTBA, TA30BbIE 3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW DIHEPTHU
TEIJIOBOTO JIBU)KEHUS MOJIEKYJl ¢ aOCOJIOTHOM TeMIepaTypoid, MEepBbIM 3aKOH
TEPMOJVUHAMHUKH, 3aKOH COXPAHEHUs DJIEKTPUYECKOIo 3apsiaa, 3axkoH Kymona,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE
BBIpAYKEHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIUIIBI JIEHCTBHS MAIlMH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pazaudaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAHUS
B MTOBCETHEBHOM JKU3HU;

BBITIOJIHATDh DKCHEPUMEHTHI 1O HCCIAEAOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBAaHHS, MPOBOIUTH OMBIT H
(bopMyIHpOBaTh BHIBOIBI,

OCYIIIECTBJISTh MPSAMbIE M KOCBEHHBIE M3MEpPEHUsS (PU3NYECKUX BEIUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIC METO/IbI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEIUYMHAMHU C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCHpPOBaTh PE3yJIBTATHl TOJYYCHHON 3aBHCHUMOCTH (DM3UYCCKUX BEIHYMH B
BHJIC TaOJIHII U TPaUKOB, ACNIaTh BEIBOBI IO pe3yIbTaTaM MUCCIICIOBAHMUS,

co0JiroaTh MpaBuiia 0€30MacHOrO TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHON
NESATEIBHOCTH € WCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOWCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacuéTHhIE 3aJadd C SBHO 3aJaHHOW (PU3UYECKONW MOJIEINbIO,
UCIIONB3ysl (M3WYECKUE 3aKOHBI W TPHWHIIMIBI, HA OCHOBE aHalM3a YCJIOBHS
3a/1adyd BBHIOMPATh (U3MYECKYI0 MOJCIHb, BBIACIATh (DU3UUCCKHUE BEIMUYUHBI U
dbopMyBl, HEOOXOIUMBIE IS €€ peIIeHUs, TPOBOAUTL PACUETHl M OIICHUBATH
PEaTbHOCTh MOTYYSHHOTO 3HaYEHUS (DU3UICCKOMN BEITMUNHEI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO 1IETIOYKY PACCYXKICHUN C OMOPOi Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE SIBIICHHUS;

UCIIOJIb30BaTh ~ TIPH  pENICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHOPMAITMOHHBIE  TEXHOJOTMHM  JUIS  TIOWCKa, CTPYKTYPHUPOBaHHSI,
UHTEPNpETallid W TPEJICTaBIICHHUS yYeOHOH ©W  HAyYHO-TIOMYJISIPHOMN
uHpOpMAITUK, TIOJIYYCHHOW W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHYCCKHU
aHAJIM3WPOBATh MOJTydYaeMyto HHPOPMAIIUIO;

MPUBOANTH TPUMEPHl BKJAJa POCCUMCKUX € 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO0 MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,



HCIIOJIH30BaTh TCOPETUICCKHE 3HAHUS 0 (PU3UKE B MMOBCETHEBHOMN JKU3HU
g obecrneueHus: 0€30MacHOCTH TpU  oOpamieHHMH C mOpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, VISl COXPAHEHHUS 3JI0POBbS M COOJIIOACHUS HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie;

paboTaTh B TpyNIe C BBINOJHEHUEM PA3JIUYHBIX COIUAJIBHBIX PpOJICH,
IJIAaHUPOBATh PabOTy TPYINBI, PAllMOHATIBLHO pPACHPEaAC/sITh OOS3aHHOCTH H
IJIAHUPOBATh JEATEILHOCTh B  HECTAHJAPTHBIX CUTyallUsX, aJCKBaTHO
OIIEHMBATh  BKJIAJ KaXJOTO0 M3 YYaCTHUKOB TPYIIbl B  PELICHHE
paccMaTpuBaeMOn MPOOJIEMBI.

K xoHmy oOyuenms B 11 kjacce npeaMeTHBIC pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh COPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHM:

JEMOHCTPHUPOBATh HAa MpUMEpPaX Pojib U MeCTO (PU3UKU B GOpMHUPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTH JIFOJIECH, LIETOCTHOCTh U €IUHCTBO
(u3HUecKoil KapTHUHBI MUPA;

YUUTBHIBATh TPAHUIBl MPUMEHEHUS] M3YYCHHBIX (DU3NUECKUX MOJICIICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIA HCTOYHHK CBETA,
siepHas MOJIEJb aToOMa, HYKJIOHHash MOJEIb aTOMHOIO fJipa NpHU PEIICHUU
bu3uIeCKHX 3a/1a4;

pacrio3HaBath (U3WUYECKUE SBJICHUSA (TPOILIECChI) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJAMHAMUKU M KBAHTOBOM (U3UKH: DJIEKTpPUYECKas
MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JICUCTBUS TOKA,
B3aMMOJICUCTBUE  MArHUTOB, DJICKTPOMArHUTHAsT  WHAYKLIUS, JEUCTBUE
MarHUTHOTO TOJiE Ha TMPOBOJHUK C TOKOM U JBIDKYLIUHCS —3aps,
AJICKTPOMAarHuTHHIC KOJEOAHWS W BOJIHBI, MPSIMOJMHEHHOE pPacHpOCTPaHCHHE
CBETa, OTPAXKCHHE, IIPEIOMIICHUE, HHTepPEepeHITUS, TUPPAKIHS U TOJIIpU3AIIHS
CBeTa, TUCTIepcHs cBeTa, hoTodsiekTpuaeckuit 3G dexT (hoToaddekr), cBeToBOEC
JaBJICHWE, BO3HHMKHOBEHHUE JIMHEWYATOro CIEKTpa aToMa BOJOPOjA,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJuO0aKTUBHOCTB;

OTHUCHIBATh U3yUYCHHBIE CBOMCTBA BEIIECTBA (DJIECKTPUUECKHE, MaTHUTHBIE,
ONTHYECKHE,  DJEKTPUUECKYI0  MPOBOAUMOCTh  PA3JUYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTIONB3YS (PU3NUYECKUE BEIUYUHBI:
AJIEKTPUYECKUM 3apsijl, CUJIa TOKA, SJICKTPUUECKOE HANIPSHIKEHHUE, DJIEKTPUUIECKOE
COTIPOTUBJICHUE, PAa3HOCTh TOTEHIIMATIOB, D3JIEKTPOABWKYIAsS Cuja, pabdoTa
TOKAa, MWHAYKUHUS MArHUTHOro 1mojsi, cwia Awmmnepa, cuia JlopeHna,
WHJIYKTUBHOCTh KaTYIIIKH, SHEPrUs D3JIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH,



MIEPUOJT U YacTOTa KoueOaHuil B KoeOaTeIbHOM KOHTYpE, 3apsl U Cujla TOKa B
Ipolecce TapMOHMYECKHUX  AJIGKTPOMArHUTHBIX  KojeOaHu#l, (¢OoKycHOe
PACCTOSIHUE M ONTHYECKasl CUjia JIMH3bI, IPU OMMCAaHUU MPABHIBHO TPAKTOBAThH
(Gu3HUECKUIl CMBICI UCIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W EAMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3HYECKYI0 BEIMYUHY C
JIPYTUMU BEJIMYUHAMU,

ONUCHIBATh W3YUYCHHBIC KBAHTOBBIC SIBIICHUS WM MPOIECCHI, MCIOJIb3Ys
¢u3uUecKre BEIMYHMHBI: CKOPOCTh SJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI H
yacToTa CBETa, PHEPrHsl U UMITYJIbC (POTOHA, MEPUOJ MOIypacmajaa, SHEPTUs
CBSA3U ATOMHBIX SjIep, NPHU OINKCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICII HCIIOJb3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIONIME JAHHYIO (PU3MUECKYI0 BEIWYUHY C JPYTUMH
BEJIMYMHAMHU, BBIYUCIIAThH 3HaUeHUE (DU3UUECKON BEIIMUUHBI,

aHaNM3UpoBaTh  (PU3UYECKHME TMPOLECChl M  SBJICHUSA, HCHOJB3Ys
(u3nyuecKre 3aKOHbl U MPUHUUIBL 3aK0OH OMa, 3aKOHBI MMOCIEI0BATENBHOTO U
MapajyieIbHOTO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoynga—JleHna, 3akoH
AJEKTPOMAarHUTHOM MHAYKIMU, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUS
CBETA, 3aKOHbl OTPAKECHHUSI CBETA, 3aKOHBI IPEJIOMIICHHS CBETa, YPABHEHHE
Oiinmrerina st hoTorddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHHMs BJIEKTPUYECKOro 3apsifa, 3aKOH COXPaHEHUs
MacCOBOI'0 YUCIa, MOCTyNaThl bopa, 3aKOH pauoakTUBHOIO pacnaja, Ipyu 3TOM
paznuyaTh  CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIPAXXEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

ONpENENATh HaNpaBJICHUE BEKTOpAa HWHIYKIMM MArHUTHOTO  TOJs
IPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATh M300pa)KEHUE, CO3/1aBaeMOE€ IIJIOCKUM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCIEAOBaHUIO (DU3UYECKUX SIBICHUM U
IPOLIECCOB C MCHOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HU3MEPEHHI: IPH 3TOM
dbopmynupoBatk MpodiieMy/3aauyy W TUIOTE3y Y4YEOHOTO SKCIIEPUMEHTAa,
coOUpaTh YCTAaHOBKY W3 IPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH ONBIT U
(dbopMyIHpOBaTH BHIBOIHI;

OCYIIECTBJISTh MPSMbIE M KOCBEHHBIE M3MEpeHUs (PU3NYECKUX BEITUYHH,
Py STOM BBIOUPATh ONTUMAIBHBIA CHOCOO HM3MEPEHUS M HCIOJIH30BAThH
M3BECTHBIE METO/IbI OLICHKH ITIOTPEMIHOCTEN U3MEPEHUM;



HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIHMYMH C HCIOJIb30BaHUEM
OpSIMBIX H3MEPEHUI: TMPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHpPOBAThH
pe3yJIbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJAE TaOJIUL U
rpaduKoB, JeNaTh BBIBO/BI 10 pE3yJIbTaTaM UCCIIEOBaHMUS;

co0Ir0AaTh MpaBmiia OE30MACHOTO TPyla IPU MIPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4yeOHOro 3KCIEpUMEHTa, YUYEOHO-UCCIEN0BATENbCKON U MPOEKTHON
ACSTENbHOCTH  C  HCHOJB30BAaHUEM  U3MEPHUTENBHBIX  YCTPOHCTB U
71a060paTOpHOTO 00OPYIOBAHUS;

pemath pacu€THbIC 3alaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl M NPUHLHUIIBI, HA OCHOBE aHAM3a YCIOBUS
3aJlaui BBIOMPATh (PU3UUECKYIO MOJEJNb, BBLACIATh (DPU3MUECKUE BEIUYUHBI U
(dopMyibl, HEOOXOAUMBIE ISl €€ pelIeHUs, POBOJUTh PAacUYEThl U OLEHUBATH
PEaIbHOCTD MOJYYEHHOTO 3HaYeHUsI (PU3NUECKON BEJIMUMHBI,

pemarthb KauyeCTBCHHBIE 3aJaun: BBICTPanBaTh JIOTUYECKH
HEMPOTUBOPEUHBYIO IIETIOUKY PACCYKJIEHUH C OMOPOW HA M3y4eHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIONIb30BaTh  TPUM  pEHICHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
UHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpHUpPOBaHUS,
UHTEpIpEeTallud M  OPEJICTaBiICHUS Y4eOHOM M HAyYHO-TIOMYJISIPHOM
uHpOpMalMy, TOJYYEHHOW W3 Ppa3MYHBIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

OOBSICHATh TPHUHIMIIBI JCHCTBHUSI MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pas3NuyaTh YCIOBUS WX O€30MacHOTO HCIOJB30BAaHUS B
MOBCEIHEBHOM JKH3HM;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUHCKMX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOILIECCOB OKPYKAIOIIET0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHA;

MCTIOJb30BaTh TEOPETUUCCKUE 3HAHUS TI0 (PM3HUKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss Oe3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, NIl COXPAHEHHS 37I0POBBS U COOIOACHHSI HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILIEH Cpeie;

paboTaTh B TpYIIE C BBITOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHATIBHO pPACIPEAEATh OO0S3aHHOCTH U
IUIAHUPOBAaTh  JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJIeKBaTHO
OLICHMBAaTh  BKJAJ KaXJIOT0O M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMoi poOIeMBbl.
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