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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 1o @Qu3uke Ha YpOBHE CpeaHEro oO0uero o0pa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHMUH K pe3ysIbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeactaBieHHsix B ®I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabouelt mporpammbl BocnuTanus u KoHuemmmm
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMSIX
Poccuiickori  ®enepanun, — peaqu3yOIIMX  OCHOBHBbIE  OOpa3oBaTelIbHBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEpKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3JieoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcs.
[IporpamMma mo ¢u3uke Aa€T MpeACTaBICHUE O LENAX, COACpXKaHUH, OOIIen
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKM YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEalU30BaTh
3aJ1a4u Npo¢eCCUOHATIBHOW OPUEHTAlLlMU, HAIPaBJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HHTEIICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
OpraHM3anusax NpoecCUOHATBLHOrO 00pa3oBaHUS 10 pPa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMATIBHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pE3yJbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUsS: JINYHOCTHBIE,
MeTanpeaMEeTHbIe, TMpeaMeTHble (Ha  yrinyOn€HHoM  ypoBHe). Hayuno-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMmy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yIIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKM Ha YriyOiaéHHOM
YPOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00y4EHUS;

coJiepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydyeHusl.

[IporpaMma mo ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTEIAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab0UYMX IPOrpaMM.

ITporpaMMa no u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUHUTENEH U
IOPEIOCTABIAECT BO3MOXKHOCTH I peaIM3alUd Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K MpenoAaBaHUi0 (U3MKH Ha YriayOJEHHOM YpOBHE MpPH YCIOBUU
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLIkonpHbIM Kype HU3HKH — cCTEeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLIECCOB U SIBICHHUW, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busnueckoir reorpadueir u actpoHommei. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHrne (U3UYECKUX 3HAHUM Ompenenuyio xapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCa, IMOJIyY€HHs HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (opMHpoBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/I TIO3HAHUS TP BBHIITOJIHEHUH UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE cpeiHEro o01ero oopazoBaHusl MOJI0KEH
psa uaeH, KOTOpble MOXKHO PaCCMATPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoesa uyenocmunocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEWl Marepuan Kypca (U3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanusanusi Npeanoyiara€T HCIOJb30BaHUE
TYMaHUTapHOTO MNOTEHIMana (U3MUYECKON HAyKH, OCMBICIIEHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM oOOWIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMaAMH.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriayO0n€HHOTO ypoBHs
IPEIoJiaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHX
IPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTPOMNCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKM U TEXHOJOIHH, a TakkKe 00CYXICHUA
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBI 1O (GU3HKE JTOHKHO OBITH TTOCTPOCHO Ha
IPUHLIAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHUECKHE OMNBITHl MPU H3YYEHHH HOBOTO
MaTepuana, JaboparopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zaudd (PU3NYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs aubo B koHIe 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXIOM U3 JTUX KiaccoB. Brtopoit cmocod — 3T0
uHTErpanuss padoT TpPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX paboOT, KOTOPBIC
IpOBOJASATCS B Ipolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon pabotamu
IPAKTUKyMa IIOHUMAETCSl CaMOCTOATEIbHOE MCCIIEA0BAaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAa 0€3 MOMAaroBOi HHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucTEMa YYEHHUYECKOIO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT M MpaKkTUKyMa Mpe/CTaBieHa €IWHBIM mHepeuyHeM. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpPOLEcca UCXOAS U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAaHMsI U OCHallleHus kaOuHera ¢usuku. Ilpm sTom oOecneumBaercs
OBJIaJicHUEe OOYyYaIOUIUMHUCS YMEHUSAMH TMPOBOJUTH NPSIMble U KOCBEHHBIC
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUI0 PAcUETHBIX M KAa4eCTBEHHBIX
3amad. [Ipu 3TOM A pacy€THBIX 3a7a4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW W HESIBHO 3aJaHHOW (PU3MUECKOW MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH Kak W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYS PUMEHEHUE 3HAHUM U3 Pa3sHbIX pa3zenoB. [l KauecTBEHHBIX 3ajad
IPUOPUTETOM SIBIIIOTCA 33JaHUsl Ha OOBSICHEHHE/TIpeNCcKa3aHUE IPOTEKAaHUs
(u3nyecKuX SBJICHUNA U MPOLIECCOB B OKPYXKAIOILIEH XKU3HHU, TpeOyromue BbIOOpa
buznyecKoil MOAeNu A CUTYallluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO IMpolecca Kypce (U3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CPEIHET0 O0IIEro 00pa30BaHUs TOJKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0OOpyJOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOTPpaMMe IO
¢u3MKe yYEeHHYECKHX OMBITOB, Ja0OPAaTOPHBIX padOT M paboOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000pYy10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHMEe (POPMHUPYETCSI B  COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAIbHOM JOCTATOYHOCTH U  OOECHeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpAaIMil s
UCCIIEIOBAaHMSI  M3YyYaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHU.

JlaGopatopHoe 000pyAOBaHHME [UJIsl YYEHWYECKUX MPAKTHUUECKUX paboT
dbopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOydYaromMxcs. TeMaTHYeCKHe KOMIUICKTHI
71a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU TIETISIMU U3Y4EHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

dopMUpOBaHHEe WHTEpeca H CTPEMIICHUS OOyYaromuMxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

(GopMUPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWU U HAYYHBIX JI0KA3aTEIbCTB;

(dbopMUpOBaHWE NPEICTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHSA JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANTLHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHE ATUX Ieed 00eCIeuynBaeTCs PENICHHEM CICAYIONINX 3a]ad B
mpoliecce n3ydeHus Kypca GU3NKA Ha ypOBHE CPETHETO O0IIero oOpa3oBaHMUS:

PUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKYy,  MOJEKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHWE YMEHUH MPUMEHATh TEOPETUICCKIE 3HAHUS 11 OOBSICHCHUS
(GU3HYECKUX SBJICHUW B MPUPOAC WM JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
MIOBCETHEBHOH JKU3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS pA3UYHBIX 3aJad C SBHO 3aJlaHHOU
duznyeckoil Monenblo, 3a4ay, MOJAPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO3/IaHne
du3MYECKON MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYIKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIIbHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  OKCICPUMEHTOB, aHajW3a MW HMHTEpPIpeTanud WHEPOpPMAIIUH,
oTpeieNIeHuUs JOCTOBEPHOCTH MOJIyY€HHOTO Pe3yibTarta;

CO3/IaHHE YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU S TEIIBHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpenmera «®duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMUCS, [UIAHUPYIOIIMMHU MPOJIOJKEHUE
00pa30BaHMs MO CHEIHAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOoduIIs.

Ha u3yuenue pusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOLIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEZIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUHMTENb JI€JdaeT BbIOOp
IpOBEJCHUS J1a0OpAaTOPHBIX PA0OT M OMBITOB € YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.

BocnuraresibHbIil KOMIIOHEHT (M3 padoyeit nporpammbl KOI'OBY
«JIuneit r.MaambLKa)

Peanmzamusi ~ BocmHMTAaTeNBbHOTO  MOTCHIMANA  ypOKOB  (YpOUHOM
NESITeTbHOCTH, AyJUTOPHBIX 3aHSATHI B paMKaX MaKCHMAaJIbHO JOIYCTHMOM
y4eOHOI Harpy3kd) MOXKET TpeaycMarpuBaTh (YKa3bIBAlOTCS KOHKPETHHIC
NIO3HIINY, UMEIOIIHECS B 00pa30BaTEIbHON OpraHU3alliy WK 3aTIAHUPOBAHHEIE):

BBIOOp METO/IOB, METOJMUK, TEXHOJOTHA, OKAa3bIBAIOIINX BOCIUTATEIHLHOE
BO3/ICHICTBUE HA JIMYHOCTh B COOTBETCTBHH C BOCIIUTATEIHHBIM UACATIOM, [ENBI0 U
3a7auaMi  BOCIIUTAHUSI, IIEJIEBBIMA OpPUEHTHPAMH pPE3YJIbTATOB BOCIUTAHHUS;
peaM3aIuio MPUOPUTETA BOCITUTAHUS B YIECOHOH NeATeIhHOCTH;

NpUBIICYCHHE BHUMAHUA OOYJAarOIMIMXCA K IIEHHOCTHOMY  acCIeKTy
U3yd4aeMbIX Ha ypOKax TMPEAMETOB, SBICHUH H COOBITUH, HWHHUIIMAPOBAHHE
o0CyXJIeHUH, BBICKAa3bIBAHUH CBOETO MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO
OTHOIICHUS K U3y4aeMbIM COOBITHSM, SBIICHUSM, JTUIAM;

NPUMEHEHNE UHTEPAKTUBHBIX (OPM yueOHOU pabOThI - MHTEIUIEKTyabHBIX,
CTUMYJIPYIONINX MO3HABATEIBHYI0 MOTHBAIIMIO, UTPOBBIX METOJWK, TUCKYCCHH,
JAFOIINX BO3MOXHOCTh MPHOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOTO IHMAJIOTa;
TPYMIIOBOW PabOThI, KOTOPAst YYUT CTPOUTH OTHOIICHHS U JICHCTBOBATH B KOMAH/IE,
CHOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO MBIIILICHUS;

noOyxJeHue oOydaroluxcsi COONI0AaTh HOPMBI TOBENEHUS, MpaBHIIaA
OOIIEHUS CO CBEPCTHUKAMH U TIEIarOTMYECKUMH PAOOTHUKAMHU, COOTBETCTBYIOIIHE
yKJIaay oO0meo0pa3oBaTeIbHOM OpTaHW3AIlMK, YCTAHOBICHUE W TMOJIICPKKY
T00poXKeIaTeIbHON aTMOC]eEphI;

OpraHM3aIMI0 HACTaBHUYECTBA MOTHMBHUPOBAHHBIX U  IPYIAUPOBAHHBIX
00yJaromuxcsi HaJl HEYCIEeBAOIIUMH OTHOKIACCHUKAMH, B TOM YHUCJIE C OCOOBIMU



o0pa3oBaTeNbHBIMH ~ TMOTPEOHOCTSIMH, JAIOLIEr0  OOyYarolUMCS —COLHUAIbHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOW MTOMOIIIH;

UHULMMPOBAaHUE W  MOJACPKKY  HCCIEJOBATENbCKON  JEATEIbHOCTU
oOyyJaroumxcsi, IIaHuPOBaHUE U BBITIOJIHEHUE WHIVBUYaJIbHbBIX u
IPYNIIOBBIX TPOEKTOB BOCHUTATEILHON HAIIPaBICHHOCTH.

COJEPXAHME OBYUYEHUA
10 KITIACC

Paznen 1. Hayunbiii MeTOA NO3HAHUSA PUPOIBI.

dusuka — pyHnaMeHTanbHas Hayka o nmpupoje. Hayunslii MeTon mo3HaHus u
METO/Ibl UCCIIEI0BAHUS (PUZUUECKUX SIBJICHUU.

DKCHEpUMEHT M TEOpHsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1 m3Mepenusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBEIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYNKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  usmyeckux BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAsA).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHasl TOYKa,
a0bCOMIOTHO TBEPIOE TEJIO, HcANbHAS XKUIAKOCTh, WIACAIBHBIA Ta3, TOYCHYHBIN
3apsan). ['unoresa. @uznueckuil 3aKoH, TpaHuUllbl ero npuMeHuMoctu. Gusnyeckas
TEOPHUSL.

Ponas u Mecro ¢uzuku B (HOPMUPOBAHHHM COBPEMEHHOW HAYYHOU KapTHHBI
MUpa, B IPAKTUYECKOU IEATEIbHOCTH JIFOIEH.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMU MOCTOSHHOTO TOKA IMIPH
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCcTBO ¢ nudpoBoii Jaboparopueit mo ¢usuke. [Ipumeps n3MepeHus
(bu3NYECKUX BEMYHUH MPU MOMOIIY KOMIBIOTEPHBIX TATYMKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro MPOEKIMM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MAaTE€pUAIbHOW TOYKH, MX MNPOEKIHH HAa OCU CHCTEMbl KOOPAMHAT.
CrnoxeHue nepeMeleHui U CI0KEHUE CKOPOCTEN.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUATIbLHON TOYKH OT BPEMEHHU U HX
rpaduku.

CBoOonHoe maneHue. YckopeHue cBOOOAHOro mnajeHus. [[BukeHue Tena,
OpOIIEHHOr0 MO/ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepuaIbHON TOYKU OT BPEMEHH U UX TpauKu.

KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJoBas M JIMHEWHass ckopocTh. llepuoa u yactoTa oOpalleHus.
[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TIOJIHOE
YCKOpPEHHE MaTEPUANIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETP,
JBUKEHUE CHapsOB, LEMNHbIE, IIECTEpEHYAThIE W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCYETA, WILTIOCTPALUs KMHEMAaTHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

Crioco0OblI uccine0BaHusl IBUKEHUI.

Nnnroctpanus npeneabHOro Nepexo1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCTIOJI30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue aBmkeHus tena, OpOLIEHHOTO MO YIJIOM K TOPHU3OHTY H
TOPU30HTANBHO.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUH, CKOPOCTEH NBUXKEHHUS OJHOTO U TOTO KE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpeHHs NMpU NPSMOJUHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBH)KCHUU.

WU3mepenne  yckopeHuss  CBOOOJHOTO  MmajgeHus  (PEKOMEHJI0OBAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTOpHH).

W3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIOTE3Bl O MPSMOM NPONOPUUOHAIBHOW 3aBUCUMOCTH MEXKIY NAIBHOCTBIO
NoJIETa U HAYaJIbHOM CKOPOCTBIO TEIA.



N3ydeHne IOBWXKEHUS Tella IO OKPYKHOCTHM C ITIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpalleHuss KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.

[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IIpmHumn
oTHocuTenpHOCTH ['anmunes. HenHepuuanpHble cUCTEMbI OTCUETA (OINpEAEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoi 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3axkoH Hpr0TOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSATOTEHUS. OKBHBAJIEHTHOCTh TI'PABUTALIMOHHON U
VHEPTHOW MACCHI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHsI CBOOOAHOTO MaJEHHUSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETBI U OT reorpaduyeckoil IMMUPOTHL. JIBUKEeHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuina TpEeHHMS CKOJIBKEHHS UM CHUJIa TPEHHUS
nokos. Kosdduument tpenus. Cuna conmpoTHBICHMS] NPU JABIKEHUU Tella B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHME MPOLIECCHI: MOAUIMITHUKH,
JNBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

Habmronenne nBuXeHHs TEN B MHEPLMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

Kauenune aByX LWIMHAPOB WIM IIAPOB PAa3HOM MacChl C OJAUMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJEWUCTBYIOIIEH  MPHIOXKEHHBIX K TEIy CHI C
MIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLIMAIIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIKX B PE3YJIbTATE B3aUMOJICHCTBUS TEIL.

N3mMepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM NOABEME U NAJCHUU.

[{eHTpoOex)HbIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.



N3mepenne paBHOACUCTBYIOUIEH CHII NP JABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIIOTE3bI O HE3aBHCUMOCTH BpPEMEHHU JBIKEHHS Opycka IO
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

W3yyeHue NBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTBIO, IEPEKHMHYTON Yepe3
JETKui OJIOK.

N3mepenue koddduiienTa TpeHus Mo BEJIMYMHE YII0BOTO Kod(duimeHTa
3aBucumoctu F,(N).

HccnenoBanue NBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe M BpaliaTteabHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalieHus. [lnedo cuibl.
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcrolunBoe, HeYyCTOHYNBOE, O€3pa3IMIHOE PaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIUTEMH,
CTPOUTEIBHBIN KpaH, peléT4yaTble KOHCTPYKLIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKMUKym.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpALLCHUS.

KoHcTpynpoBaHue KPOHIITENHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

MMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

MoMeHT uMIlynbca MaTepuanbHOM Touku. [IperncraBieHue o COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cunmpl Ha MaJioM M Ha KOHEYHOM TnepemerieHuu. [ 'paduueckoe
npeacTaBieHue padboThl CHIIBI.



MOILIHOCTD CHJIBL.

Kunernyeckass sHeprus MarepuaqbHOM TOUYKH. Teopema 00 H3MEHEHHH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.

[loTeHUMaIbHBIE W HENOTEHUWAJIbHbIE CHWIIBL. lloTeHUIMaNbHAs HHEPrUs.
[ToTenmmanbHas 3Heprust ynpyro nepopmupoBaHHON NpykuHbl. [loTeHnnanbHas
DHEPIus Tela B OJHOPOJHOM IpaBUTALMOHHOM moJje. lloreHnmanbHas sHeprus
TeJa B TPABUTALIMOHHOM I10JIE OJHOPOJHOIO 1apa (BHYTpH W BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

Csi3b  pabOThl HEMOTEHUHUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYEeCKOM
DHEPIUM CUCTEMBI T€Jl. 3AKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynn [ HWOCAIbHOM KUJIKOCTH KakK CIICICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTHYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeaktuBHOE ABUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHne 3Hepruu Teja MPU COBEPIICHUN PadOTHI.

B3anmHble npeBpalieHUss KUHETUYECKOM M IMOTEHUMAJIbHOM JYHEPrUul IIpHU
JNEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepTruu Mpu CBOOOTHOM MaJCHUH.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKMUKym.

N3mepenne nMimyiibea Tea o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENU AJIEKTPOMOOWIISI MU MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

M3mepeHne KHHETUYECKOU SHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PabOTOM CHUJIBI
TPEHUSI.

Omnpenenenve pabOTHl CUIIBI TPEHHUS MPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3nka u TEepMOJIMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSA MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe aBmxkeHue. XapakTep



JBW)KEHUS M B3aMMOJCHUCTBUS YAaCTUL BellecTBa. Monemm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIABIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
mozeneid. Macca u  pazMepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. Illkana
temneparyp Llenscust.

Mopenp uaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKON TEOPUH: YACTHILIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomoTHAs
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon Jlanbrona. M3omnponecchl B
UJCaTbHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
Ipe/ICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsA3pb  MEXIy JIaBJIE€HHUEM H  CpPEIHEM  KUHETHUYECKOW  HHeprueu
MOCTYMATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJl HJIE€AIbHOrO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIFOTHOM TeMIIepaTypbl TEPMOIMHAMUYECKONW CUCTEMBI CO CpeHEN
KMHETUYECKOW DHEPTUEH MMOCTYNATEIbHOIO TEIUIOBOTO ABMUKEHHUS €€ YaCTULL.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMATEPUAJIOB.

Hemoncmpauyuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddysust sxuaKocTen.

Mogens onsita IllTepHa.

[IpuTsyxeHre MOJIEKYI.

Mopenu KpucTauInuyeCKuX pelETOK.

HabGmronenue u rcciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

HccenenoBanne 1mponecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS IIPHU
TEII000MEHE MEXTy TOpsSUYEil U XOJIOTHOM BOJOM.

W3yyeHue H30TEpMUYECKOrOo Tpolecca (PEKOMEHJOBAHO UCIOJIb30BAHUE
udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunboi.

Tepmogunamuueckas (T/]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOAMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMeTpshl. [lapamerpsl



TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHHUE 3HAYCHHs BEJIUYWH, ONMMCBHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepMoauHamukd. CamMONpou3BOJbHAS — peJlaKcauus
TEPMOJIUHAMHYECKOU CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopenp uzneanpHOro rasa B TEPMOJMHAMHMKE — CHUCTEMa YpPAaBHEHUI:
ypaBHeHue MenaeneeBa—Kianepona u BbIpaXXEHHE Il BHYTPEHHEU JHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kasd KOHLEHTPALMs YaCTHIL, BEICOKHE
TeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH SHEPTUUA OJHOATOMHOIO MACAIBHOIO
rasa.

KBazucrarnueckue U HECTaTUYECKHUE MTPOLIECCHI.

OnemenrtapHas paboTta B TepMOAMHAMUKe. Berunciaenue paboTsl 1o rpaduky
npolecca Ha pV-auarpamme.

Temonepenaua  Kak  cnocod  M3MEHEHWs]  BHYTPEHHEH  3HEpruu
TEPMOJMHAMMYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekmus,
TEIUIONIPOBOIHOCTD, U3Iy4YECHHUE.

KomnuectBo Tternorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEINIOEMKOCTH BELIECTBA. YpaBHeHHMe Manepa. YaenbHas TEIUIOTa CrOpaHus
TorymBa. Pacuér KoauuecTBa TemjuoThl Ipu Teruionepenade. Ilonstue 00
annabaTHOM IpoLEcCe.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss odHeprusa. KosmuecTtso
TEIUIOTBI W paboTa  Kak Mepbl  U3MEHEHUS  BHYTPEHHEH  JHEpPruu
TEPMOJIUHAMHYECKOU CUCTEMBI.

Bropoii 3akoH TEepMOAMHAMUKHM [UIsl PABHOBECHBIX IIPOLIECCOB: YEpe3
3aIaHHOE PAaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI IIPOXOJIUT
eIMHCTBEHHAs agnadbara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUIA  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOKHO II€peaTh TEIUIOTY OT 00JIee XO0IOAHOrOo Tena K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumocTs NpUpOAHBIX TPOLIECCOB.

[Tpunnumns gevictrs TerioBbix MammH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareneil. TemioBoe
3arpsA3HEHUE OKPYKAOLIEH CPEeJIbl.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: XOJIOAWIBHUK,
KOHAMIIMOHED, IW3ENbHBIM U KapOIOpaTOpHBIM JBUTATeNW, MapoBas TypOHHA,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3aUUs «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HACcOCA, YTUIIM3ALUsl OMOOPraHMYECKOIro TOIIMBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUM.

Jlemoncmpayuu.

W3MeHeHune TemnepaTypsl PH a1uadaTHYeCKOM PaCIIMPEHUH.



Bo3nymnoe orauso.

CpaBHEHHE yAEIIBbHBIX TEIIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquadbaTHOro npouecca.

KoMIbroTepHBIE MOJIENIN TEIJIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue nponecca OCTHIBAHUS BEILIECTBA.

HccnenoBanue aquadbaTHOro npouecca.

M3yyeHne B3aMMOCBS3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aMMOJICHCTBUSA U
TEMIIEPATYPBI KATIEHUS KUIKOCTEM.

Tema 3. Acpecammnivie cocmoanua éewjecmea. Pazoevie nepexoowvl.

[TapooOpa3zoBanue u KoHAeHcauus. VcmapeHue u KuneHue. YjenbHas
TEIUI0Ta Mapo0OpPa30BAHHUS.

Hacelmennsle w  HeHachlleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTH
IJIOTHOCTU M JABJIEHUs HACBIIIEHHOTO I1apa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEPaTyphl KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Tsépnoe teno. Kpucramimueckue u amopHbie Tena. AHU30TPOIUS CBOMCTB
kpuctayuioB. [lmaBieHne u Kpucrayumsauus. YIEJIbHAs TEIIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarui.

TennoBoe pacumupeHre KUIKOCTeH U TBEPABIX Tes, 0ObEMHOE U JIMHEHHOE
pacimperre. AHTapMOHHU3M TEIUIOBBIX KOJIEOaHHI YaCTHI] BEIIeCTBA KaK MPUYHHA
TEIUIOBOTO pacUIMpPEHUs Tell (Ha KaYueCTBEHHOM YPOBHE).

[TpeoOpa3oBanue 3HEprUM B (Pa3oBbIX MEepexoaax.

YpaBHeHue TeroBoro OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koah(UIMEeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlaraca.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHL:  KUAKUE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauyuu.

TennoBoe pacmmpeHue.

CBolicTBa HACBILIEHHBIX IIAPOB.

Kunenue. Kunenue npu NOHMKEHHOM JABJICHUH.

W3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.



OMNBITH C MBUIbHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiaeHUs.

Mojenn HeHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MepeHUs BIAXHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Bune! nedopmanuii.

HaGmronenune manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yueHue 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIEHKAa Macchl MapoB B
MTOMEIECHUH.

N3mepenne ko3 duiimeHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro obOpasma  oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noe.

OnekTpu3anus Ten U €€ MPOsIBICHUS. JJNEKTpuuecKuid 3apsan. JIBa Buma
AIEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, NHMAJIEKTPUKH U  MHOJYIPOBOIAHUKH.
DJIEMEHTapHBIM  JJIEKTPUYECKUNM 3apsid. 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO
3apsza.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaasl. 3akoH KynoHa.

Onektpudeckoe nose. Ero neiictere Ha 3JIEKTPUUYECKUE 3aPSiIbl.

Hanpsok€éaHocTh  anekTpudeckoro  mosst.  [IpoOuwiit  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO MoJst. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOIO IOJA. Pa3sHOCTh NOTEHIMATIOB M
HanpspkeHue. lloteHnumanbHass >HEprust 3apsga B AJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuman 3nekTpocTaTuueckoro noiist. CBs3b HAMPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOHOPOTHOTO).

[IpyHIMT CyNepIO3ULNN dJIEKTPUIECKUX TOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PAaBHOMEPHO 3apsuKEHHOro Mo o0bémy miapa. [losie paBHOMEPHO 3apsiKEHHOM
OeckoHEeUHOM TIIOCKOCTU. KapTwHbl JUHHUM HAOpsHKEHHOCTH OTUX TOJIEH U
HKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKM B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPI0B.



JvanexTpuku B DJIEKTPOCTATUYECKOM IoJe. Jwsnexrpruueckas
MIPOHUILIAEMOCTh BEIIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coenMHEHUE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEqUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJAHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTaTHUUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIeHCATOpHkI, renepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IJIACTHH.

Mopenb snekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpoBOAHUKH B IIEKTPUUYECKOM MOJIE.

DJIEKTPOCTAaTUUECKAS 3ALIUTA.

YCTpOUCTBO U AEUCTBUE KOHACHCATOPA NOCTOSTHHOW U TIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONaan
MJIACTUH, PACCTOSIHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsIKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

OneHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TET.

HaGmronenue npeBpaiinenusi 3JHEPTUuu 3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

Hccenenosanue paspsga KOHIAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 31eKmpuydeckuil mok.

Cwuuia Toka. [TocTosiHHBIN TOK.

VYcCioBusL CylmeCTBOBAHUSL MOCTOSHHOTO 3JEKTPUYECKOTO TOKa. VCTOYHMKM
toka. Hammpsokenune U u D1C [,

3akoH OMa 1l ydacTKa [EMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCHUMOCTh CONIPOTHUBJIEHUSA
OJHOPOJAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAY TMOMEPEYHOr0 CEYEHUS.
VY 1ebHOE CONMPOTUBIIEHUE BEIECTBA.



[TocnenoBarenbHOE, MapasieIbHOE, CMEMIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BeTrBnéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOIHOCTh 3NEKTPUYECKOr0 TOKa. TeruoBas MOIIHOCTb, BblAENsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHUBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOW (3aMKHYTOW) OJJIEKTPUYECKOW 1enu. MOIIHOCTh MCTOYHMKA TOKA.
KopoTkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON SHEPTHUHU.

Hemoncmpauyuu.

M3mepeHne Cuiibl TOKa U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUOA.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX MTPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaia.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA OT COIPOTUBIIEHUS MPU MOCTOSIHHOM
HaIpsKEHHH.

[Tpsimoe n3mepenne DJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO SJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Obl coenMHeHus1 UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKMUKym.

HccnenoBaHye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKAa OT HANpSDKEHUS JJISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/[C raapBaHMYECKOrO 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pazruunsix cpeoax.



DnekTpuyeckass MNPOBOAUMOCTh  PA3JUYHBIX  BEIIECTB.  DJIEKTPOHHAA
MPOBOJAUMOCTh TBEPJBIX METALIOB. 3aBUCHUMOCThH COMPOTHBIICHUSI METAIJIOB OT
Temnepatypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas " MpUMECHasI MPOBOJIUMOCTD
noJIynipoBoHUKOB. CBoiCTBa p—n-niepexoa. [lomympoBoIHUKOBBIEC TPHUOOPHI.

DNEKTPUYECKU TOK B AJIEKTPOJIMTAX. DJIEKTPOJUTUYECKAS IUCCOLUALIMS.
DnekTpoau3. 3akoHbl Dapanaes I AIEKTPOJIn3a.

DJIEKTpUUECKHT TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsa. PaznyuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psiaa. Monnus. [1nazma.

TexHn4eckrue yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: Tra30pa3psIHbIC
JaMIIbI, JJICKTPOHHO-TTydeBass TpyOKa, MOJYIMPOBOJHUKOBBIC MPUOOPHI: THO,
TpaH3UCTOp, (OTOAMOM, CBETOAWOJ, TalbBaHWKA, papUHUPOBAHHE MEJH,
BBITUIABKA aJTFOMUHMUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCHUMOCThH CONPOTUBJICHUSI METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIIUTOB.

3aKoHbI 2JIeKTpou3a Papajes.

HckpoBoii pa3psi U MPOBOJAUMOCTh BO3/1yXa.

CpaBHeHHE NPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTH AUOA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomeol, npaKMUKyM.

HaGmronenue amexTposusa.

N3Mepenue 3apsiia OJHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPaTyPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaAKTEPUCTUKU THOJA.

DuU3NYEeCKUH MPAKTHUKYM.

Crioco0b1 u3MepeHus (PU3NYECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHH.
OueHka rpaHull MOTPEUTHOCTEM.

[IpoBeieHME  KOCBEHHBIX HW3MEPEHHMH, HCCIEIOBAaHUM  3aBUCHUMOCTEHN
bU3MYeCKuX BEIWUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMHUCAaHHBIX B  TEMATUYECKUX  pazienax «YUYEHUYECKHH  3KCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIe CBSA3H.



WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, HAYYHBIM (akT, rumnore3a, (U3MYecKas BEJIMYMUHA, 3aKOH,
Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEPUTENbHbIE TPUOOPHI, IIUPPOBas 1ad0paToOpusl.

Mamemamuxka: pelleHHEe CHUCTEMbl YypaBHeHUM. JluHelHas QyHKUus,
napa6oza, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe NBWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKaloleH Cpenbl,
yTHIM3aluss OHMOOPraHMYECKOro TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
3IIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSKEHHE U KAMWJUISIPHBIE SIBIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIyYeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIIbI, JIEKTPUUYECKUE
CBOICTBAa METAIJIOB, JCKTPOIUTUYECKAsT TUCCOLMALINS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHocTb BO3ayxa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), MCIOJb30BaHNUE 3aKOHOB COXPaHEHUs
MEXaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M ApPYTue), ABUTATEIb BHYTPEHHETO
CropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3zopaspsigHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. DiekTpoauHaMuKA.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUEe TNOCTOSIHHBIX MarHUTOB W NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmmn cynepnosuuun
MArHUTHBIX NOJIEN. JIMHUY MarHUTHOM MHIIYKLWH.

MarnuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.



Cuna Amrnepa, e€ HarpaBJIEHUE U MOYJb.

Cuna Jlopenua, e€ HanpaBieHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cunbl Jlopenua.

MarnutHoe nose B Beuiectse. DeppoMarHeTuky, napa- U 1MaMarHeTUKHU.

TexHu4eckue yCTpoWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: ITPUMEHEHUE

ITOCTOSTHHBIX MarHHuTOB, AJIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa  nuHMIA  WMHAYKOMM ~ MAarHATHOTO  MOJS  TOJIOCOBOTO M
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHOW UHIYKIIUU MO JJIMHHOTO MIPSIMOTO MPOBOTHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaGmronenue aBuxeHus mydka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHMn JEUCTBHUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne NeMCTBUASI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUSI CUIIbl AMIIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue ANEeKTpOMarHUTHOW MHAYKUuMHU. IlOTOK BekTOpa MAarHUTHOU
uHayKuuu. OJIC wHAOyKuMM. 3aKOH JJieKTpoMarHWTHOW wuHaykuuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTMBHOCTHM B LIENM IOCTOSHHOIO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECCH: MHAYKIHUOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3emuIH.



Hemoncmpauyuu.

HaGmronenue ssBneHus 2IeKTPOMAarHUTHOW WHTYKITHH.

Hccnenoanne 3aBucumMoctd IJ{C HMHAYKOMU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyOe.

SIBiIeHME CAMOMHTYKIIWH.

UccnenoBanne 3aBucumoctd IJIC caMOMHIYKIIMM OT CKOPOCTH W3MEHEHUS
CHJIBI TOKA B LICIIH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomel, npaKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHue HHIYKIIMU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBJICHUS CAMOUHIYKIIUM.

COopka MoJIenu JIEKTPOMArHuTHOTO reHepaTopa.

Paznen 5. Kosiebanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenpHas cuctema. CBOOOIHBIC KOJICOAHMS.

["apmonunueckue konebanusi. Kunemarnueckoe M TUHAMHUYECKOE OIKCAHUE.
DHEPreTUuecKoe OMucaHue (3aKOH COXpaHEHUs MEXaHU4YecKou sHepruu). Beion
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN M3 WX dHEPTeTHUECKOTO W
KUHEMATUYECKOTO OIHCAHUS.

Ammumntyna U (daza kojebanuil. CBsA3b aMIUTATYAbI KOJICOAHHM HCXOHOMN
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora KojeOanuid. Ilepumon MambiX CBOOOJIHBIX KoOJICOAHMI
MaTeMaTUYeCKoro MasTHHKA. llepros cBOOOAHBIX KONeOaHMW MPYKUHHOTO
MasITHUKA.

[Tonsatue o 3aTyxarmmux kKojaebanusx. BeiHyxeHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOICOQHUSI.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: METPOHOM, YacChl,
Kauelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch Koj1e0aTenbHOT0 IBMKCHHUS.

HalGmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJI€OAHUN Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux Kojie0aHui U 3aBUCUMOCTH TIeproia CBOOOIHBIX
KOJIeOAHUM OT CONTPOTUBIICHUS.

HccnenoBanne KojeOaHWW Tpy3a Ha MAacCCHBHOM TIPY)KUHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBPHON MOJCIN MTPY>KUHHOTO MAasSTHHUKA.



3aKOH COXpaHEeHHsI SHEPTUU NPHU KOoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Ha6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne mnepuosna CBOOOJHBIX KOJIEOAHMII HUTSHOIO U IPYXUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBH)KEHUS TENa B X0/I€ KOJIeOaHH Ha yIIPYTrOM MOABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXarOIMX KOIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. dnekmpomacHummnbple KO1e0OAHUA.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
uaeanpHOM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIIUTY/bI
3apsiia KOHJAEHCaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aTyxaroniue AIIEKTPOMArHUTHBIE KoJIeOaHmsl. BrinyxeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHusl.

IlepemenHbII TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYZHOE U
JeICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pasindHoil (opme
3aBUCHMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NIM CHUHYCOUJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsxeHui.

WUneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOieHHe
AIEKTPUYECKOU SJHEPTUH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOJACTBE JJeKTpodHepruu. KymnbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Hemoncmpauyuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOThI CBOOOHBIX KOJIEOAHUM OT MUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIKX 3JIEKTPOMATHUTHBIX KOJECOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BbIHYyX1€HHBIE CUHYCOMIaJIbHbIE KOJIeOaHusI.



Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHChOopMaTopa.

Mojienb JIMHUU 3IIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, navopamopmnsie padomuol, npaKmMuUKym.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Habmonenune 35eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE G0JIHbI.

MexaHnueckre BOJIHBI, YCIOBHUS HX pacrnpocTpaHeHus. llonmepeunsie u
IPONOJBbHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, MHTepdepeHius u
nudpaKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAOLIEN CPEBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiiCTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaXEHHE,  NIPEIOMIICHHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAeHus. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TeIEBU30D, aHTeHHa, Tenedon, CBY-neusp,
yIbTPa3BYKOBasl THATHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpauyuu.

OOpazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Te0 Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.



HaGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOW KoJeOaHuH.

HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUe,
pesioMJIeHUE, MOJspu3anus, Tudpakius, uHTepdepeHus.

Oo6napyxeHue nHGPAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUYECHHI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

M3ydenue napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu csera.
To4yeuyHbIl HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenne nzoOpakeHuil B
iockoMm 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npesnomMieHusl. OTHOCUTENbHBIA MOKa3aTespb npeaomiieHus. [locTosHCTBO 4acTOThI
CBETa M COOTHOIIECHHWE JUIMH BOJIH IPU NEPEXOJE MOHOXPOMATUYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nydeit B mpuszme. [ucnepcusi cBera. CaoXHBIM cocTaB 0eoro CBETA.
IIBerT.

[lonmHoe BHyTpeHHee OTpakeHHe. [IpenenpHbIl yrosu MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosTHUE W ONTHYECKas CHUJla TOHKOM JIMH3bl. 3aBHUCHUMOCTb (POKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
IIOKA3aTeIsl MPEITOMIICHUS.

dopmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xoa ny4a, MpOWENUIEr0 JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoi ocu. [loctpoeHne wu300pakeHMI TOUKM W OTpe3ka NpsSIMON B
COOMpAIOIIUX M PACCEUBAIOLINX JHH3aX U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspemaromasi cnocoOHoCTh. [71a3 kak onmTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
YcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. IIpumepsl Kknaccuyeckux
UHTEPPEPEHIITMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiumoHnHas peméTka. YCJIOBHE HaOJI0ICHUS
INIABHBIX ~MakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.



[Tonspuzanus ceera.

TexHUYeCKHuEe YCTPOMCTBA M TEXHOJIOITMYECKHE IPOLIECCHl: OYKH, JIyNa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapaT, MPOCBETICHHE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBOIA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEPE3 IJIOCKOMAPaJUIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3aX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnm crera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

Hab6monenue nudpaximm cBera.

N3ydenne 1uppakimOHHON pEIIETKH.

Ha6monenue nudpakiinoHHOTO CIIEKTpa.

HabGmnrogenue nucnepcuu cBera.

HabGnronenue nossipusaliuu cBeTa.

[IpumeHeHne noJIApOUA0B ISl U3YUYEHHS] MEXAHMYECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKMUKyM.

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tomyuenue n300pakeHus B CUCTEME U3 IIOCKOTO 3epKajia U JIUH3bI.

[Tonyuenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpakunu, naTepdEpEHINH U TOJISPU3ALUN CBETA.

N3y4yeHue noyisipu3anyu CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3ydenne nuTepepeHInu J1a3epHOro U3IyUYeHUs Ha ABYX LIEX.

HabGnronenue nucnepcuu.

HabGmogenue u uccnenoBanue AMGPaKMOHHOTO CIEKTpa.

N3Mepenue I1nrHbI CBETOBOU BOJIHBI.

[Tomyuenue criekTpa U3My4YeHHUsS] CBETOIMOMAA MPHU MOMOIIN AUPPAKIIMOHHON
PEIIETKMU.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CHELUaJIbHON TEOPUH OTHOCUTEIBHOCTH.



[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpazoBanus  Jlopenta.
VYcnoue npuunHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpAIIECHUE JINHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YACTHIIBI.

CBsi3b Macchl ¢ PHEPruei U UMIYJIbLCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHUs
MOKOS.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.

VYyeHndyeckuid 3KCIIepUMEHT, J1a0opaToOpHbIe padOThI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusM TPEKOB 3apSHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyasapHho-601H0801 0yaiu3m.

PaBHOBecHOE TerioBoe HU3IydYeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cmenienus: Buna. ['mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
OuamreitHna s hotodddexra. «KpacHas rpanuinay Gpotodaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAONIYI0O M a0COJIIOTHO OTpaXaromlyr moBepxHocTh). OmbiTel [1. H.
JleGenena.

BonHoBreie cBoiicTBa yactull. Bosnnsl ne bpouss. [inrHa BosHbL 1 bpoitns u
pasMmepbl 00JlacTH  JIOKaNIM3allMu JBWXKYyIeWcss dactuibl. KopmyckyinspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crnenuguka n3mepenuit B Mukpomupe. COOTHOIIEHUSI HEoNpeAenEHHOCTEN
["eitzenoOepra.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: CHEKTPOMETP,
dboToseMEeHT, (HOTONATYUK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauyuu.

®otorh(DHeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNIHETo GhoTodddexTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHS  TOJYHNPOBOAHUKOB  OT
OCBELICHHOCTH.

Ceeroauo.

Comnneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

Hccnenosanue Goropesucropa.

N3mepenne nocrostaHoM [Inanka Ha ocHOBe uccienoBanus Gporordpdexra.



HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOANO/ OT HANIPSKECHUSL.

Tema 2. Duzuxa amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHass mojenb aroma
Pesepdopna.

[Toctynatel bopa. M3nydenue u nornoiieHrue (OTOHOB MPHU MEpeXojie aToma
C OJIHOTO YPOBHSI SHEPTUH HA IPYTOH.

Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IA.

CnoHTaHHOE W BBIHYXKJIEHHOE U3JIyueHue ceeta. Jlazep.

TexHH4ecKkre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHaju3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Hemoncmpauyuu.

Mopuens onsita Pesepdopra.

HaOmronenue muHeRYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

OmnpeneneHue JIMHBI BOJHbBI JTA3€PHOTO U3TyUYECHUS.

Yuenuueckuii 3kcnepumenm, 1ab6opamopusie padomasl, nPAKMUKYM.

HabGmronenue nmuaeitdaToro crnekrpa.

HccnenoBanre CrieKTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHor Punbepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens simpa I'eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio sapa. N30Tomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnan. ['amma-nu3nyuyeHue.

3aKOH paJUOAKTUBHOIO pacmnana. PaguoakTUBHBIE HM30TOIBI B IMPUPOJIE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4eHUs. BiusHue pagMOaKTUBHOCTH Ha YKUBbIE
opranu3Mbl. EcTecTBeHHBIN (oH uznydenus. Jozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpobiemMsr
YOPABISIEMOrO TEPMOSAJEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl pPAa3BUTHSA
SIIEPHON SHEPIETUKH.

Mertoabl perucTpalyy U UCCIEA0BaHUS 3JIEMEHTAPHBIX YACTHLI.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICMTOHBI.
[IpencraBnenne o CrannaptHoOil Moaenu. KBapk-riirooHHast MOJEb aJIpOHOB.

®usuka 3a npenenamu CrangapTHou Moaenu. TéMHas Marepus U TEMHaA
DHEprusl.

EnuHcTBO Qusnueckoi KapTUHBI MUpA.



TexHn4eCcKre yCTpOUCTBA U TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanne paanoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3y4yenue normnomeHns 0eTa-4acTUll aTFOMUHAEM.

Pa3znen 8. DieMmeHTHI ACTPOHOMUM M ACTPOPU3HKH.

Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuU. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJbI
KOCMHUYECKHX 0OBEKTOB.

Metoabl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAST AaCTPOHOMHMUSI.

Bun 3Bézgnoro neba. Co3Be3ausi, sSpKU€ 3BE3/bI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIa U 3BE3].

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKH. J[MarpaMma «CIEKTPAIbHBIA KIacc —
CBETUMOCTbY». 3BE3/bl TJJABHOW IOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATENIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenue m aBuxkeHue CoiHIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHbBIE NBIPHI B AIpaAX
rajgakTHK.

Bcenennas. Pacummpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpiioro B3peiBa. PenukToOBOE M3NydEeHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIOIb30BAHHEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpe/iesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYHKO JaTy: OCHOBHbIE cO3Be3aus CeBEpHOro MoJIyliapusi U SpKue
3BE3/BI.

HabGmonenuss B Teneckon JlyHBI, mMiaHET, TyMaHHOCTEH M 3BE3AHBIX
CKOIUJICHUM.

DU3NYEeCKUH PAKTHUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIb30BAHUEM AHAJIOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.



AOGCONIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEIIUYHH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHHM, MCCICNOBAHUM  3aBUCHUMOCTEMN
bu3NYeCKUX BEJIWYMH, TPOBEPKAa MPEMIOKEHHBIX THUIOTE3 (BBIOOp W3 pPabdoT,
ONMCAaHHBIX B  TEMATUYECKUX  pas3ienax «YUYEHHYECKUH  IKCIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTUKYM)).

O0o0maronee NOBTOPEeHHUeE.

O0o001eHne 1 cucTeMaTu3alus COAEepKaHUs pa3fesioB Kypca «MexaHuKay,
«MounekynsipHas (pu3MKa U TEPMOJUHAMUKA», «DIEKTpoauHamMuKa», «Konebanus
U BOJIHBD», «OCHOBBI CIELMAIbHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
buznka», «IIEMEHTHl ACTPOHOMHHU U aCTPOPUBUKID.

Ponr ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOW M 3TUYECKON cepax AesTENIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOM HAay4yHOU KapTUHE MUpa, 3HAUEHUE ONMHUCATEIbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSICHUTENbHOW U  MIPOTHOCTHYECKOW  (PyHKUMH
buznyeckoit Teopun, poib GU3NUECKON Teopuu B (HOPMUPOBAHUH TPEICTABICHUN
0 (Qu3MYecKoil KapTUHE MHUpPa, MECTO (U3UYECKON KapTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABIECHUI O IPUPO/IE.

Me:xnpeaMeTHbIe CBA3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnsle NOHAMUA,CEA3AHHDIE C U3YUEHUEM MEMOO08 HAYUHO20
no3HanuA: SIBICHWE, Hay4yHbId (hakT, TUnoTe3a, (U3NyecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENIHOCTH U3MEPEHUH, U3MEPUTENbHbIE TPUOOPHI, IUPPOBas 1ad0paToOpusl.

Mamemamuka: pelieHUE CUCTEMBbl YypaBHEHUN. TpUTrOHOMETpUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKIECTBO. BEKTOpPBI M MX MPOEKUMH HA OCH KOOPIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBoaubie snemeHTapHbIX (QyHKumid. [lpu3Haku momOOWsS TPEYrOJbHUKOB,
oTpe/ielIeHUE TUIONIAIN TTOCKUX GUTYp U 00BhEMA TElI.

Buonozua: >nextpuueckue SBICHUS B JKUBOM NIpUpoJe, KoseOaTelbHbIE
JIBUKEHHUSI B JKMBOM NPUPOJE, DKOJOTMYECKHUE PUCKH IPU TNPOU3BOJACTBE
AIIEKTPOIHEPTUU,  OJCKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXAlomled  Cpemsl,
yIbTPa3ByKOBasi TUArHOCTHMKAa B MEAMILIMHE, ONTHYECKHUE SIBICHUS B IKUBOU
IpUpoJIE.

Xumusa: cTpoO€HUE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPAIbHBIN
aHaJu3.



I'eocpagpua: marHuTHBIE TONAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozua: mnpUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTrop MEPEMEHHOro TOKa, MHAYKLHUOHHAs Iedb,
JVHUM 3JIEKTpoINepeaay, 3JIeKTPOABUIaTENb, paiap, paiuoONpUEMHUK, TEIEBU30D,
antenHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHUKE,
POEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHUKH, AJIEPHAS SHEPTETUKA U 3KOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHUS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMS Yy4yeOHOro mnpeaMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00Yy4aroIIMXcsl pyKOBOJCTBOBATHCA
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIlNH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IeCcTBa, PACIIMPEHUE KU3HEHHOIO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pealM3alii OCHOBHBIX HAIPaBICHUN
BOCHIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOTOBOCIIMTAHMS:

e c(opMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIMIETOCsS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€Ha POCCUIICKOI0o 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEUECKHMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlrecTsa, y4yacTBOBaTh B CaMOYINpaBIeHMM B 00pa3oBaTelibHON
OpraHM3allly;

e YMEHHME B3aWUMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHHTapPHOM U BOJIOHTEPCKOU IESITEIbHOCTH.

NATPHUOTHYECKOTOBOCIIMTAHUSA:

e c(hopMUPOBaHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UJEHTUYHOCTH,
MaTPUOTU3MA;

e IEHHOCTHOE OTHONIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOTOBOCTIMTAHUA:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e 0OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOTOBOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKe.
TPYAOBOTOBOCIIUTAHMSA:



UHTEpEC K pa3InuHbIM chepam npodheCcCHOHATBLHON eI TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBEpIIATh
OCO3HAHHBINA BBIOOP OymyIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TITaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CaMOOOpa3OBaHUIO B
obnactu (pU3MKHU Ha IPOTXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTOBOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOIO
XapakTepa dKOJIOTMYECKHUX IpodiieM;

IUIAHUPOBAHWE M OCYLICCTBICHHUE ICHCTBUI B OKpYXalOLIEH cpele Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTBA;

paclIMpeHne ONbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTUHAYYHOI'OIIO3HAHMA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh B TPOIECCE
U3YYCeHUS (PU3NKH OCYIIECTBISATh NPOEKTHYI0 W HCCIIEI0BATEIBCKYIO
JeSITEIbHOCTh MHINBUyaTbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Ba3oBbiesiornyeckueeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIHpPOBaTh M aKTyaJlU3UpoOBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM UM NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIIHNXCSA
MaTepHaIbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHM 1EITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

BaszoBrbiencciienoBarejbCcKHeAeiCTBHA:

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAMHU
(bu3nYeCKO HAYKH;



BJIAJETh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOMN
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHUIO PA3JIMUYHBIX METOIO0B MTO3HAHMS;

BJIQJIETh BHUJAMHU JACSATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUH YYEOHBIX MPOEKTOB B OOJIACTH
busuKwy;

BBISBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHNS;

aHAJM3UPOBAaTh TIOJYYEHHBICE B XOJI€ PCIICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLICHUBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKY;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MIPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHHWS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, MTPEJjIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a/1a41, TOMYCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MHGOpManUU (PU3NUIECKOTO COACPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBISATH IOMCK,
aHaJIW3, CUCTEMATHU3alMI0 U HHTEPHpeTalnio UHPOPMALMU Pa3TUYHBIX
BUJIOB U (hOPM TIPEJCTABICHUS;

OLICHUBATHI0CTOBEPHOCTHUH(OPMALINY;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  pPEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/leHneM TpeOOBaHUN HIPrOHOMHMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpe’KeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBIX (hopmarax c
y4€TOM Ha3HaueHus uHGOpPMAIMM U LEJIEBOM ayAuTOpUHU, BBIOUpas
ONTUMANIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3al1H.

KoMMmyHuKaTHBHBbIEYyHUBEpPCAJIbHbIeyYeOHble1eliCTBUS:



OCYIIECTBIISATh OOIIEHHE Ha Yypokax (U3MKH U BO BHE-YPOUHOMU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallud © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMATb W MUCIOJb30BATh  IPEHMYIIECTBA  KOMAHIHOM W
WHIUBUyaIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh ILE€IM COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBAaTH U
KOOPAMHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JNEeWCTBUH, pacrpeessaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJOT0 y4aCTHHMKA KOMaHIbl B
001t pe3ynbTaT o pazpaboTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH MJEU C IO3ULUU HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYILECTBIISATh  IO3HABATEIbHYIO  JICSITEIBHOCTh B
obrmacth (UBMKA W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEUIEHUs PACUETHBIX W KAYECTBEHHBIX
3a/a4, TJIaH BBITIOJHEHUS MPAKTUYECKOW PabOThl ¢ YYETOM HMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W TIPEATIOYTCHUIA;
JTaBaThOIEHKYHOBBIMCUTYAIIHSIM;

pacMpsATh paMKH  ydeOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MPEATNIOYTCHU N,

JeJaTh OCO3HAHHBIA BHIOOpP, aApryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTbH 32 PEIIICHHE;

OTICHUBATHIIPUOOPETEHHBINOIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYAUIMH B 0OJACTH
(GbU3UKHM, MOCTOSHHO IOBBINIATh CBOM OOpa3oBaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, MOIUOHAJIbHbINUHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTMX MpPU aHAJIU3E PE3YyJbTaTOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MPU aHAJIU3E PE3YJbTaTOB
JIESATCIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mporecce NOCTHXKEHHSI JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IMPOTPAMMEI 10
buszuKe I ypOBHA CpeaHero oOmiero oOpa3oBaHWs Yy OO0y4Yaromuxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN WUHTEJIEKT, peAnoIararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBIATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKIIOYAIOIIEH CTpEMIIEHHE K JOCTHXKEHUIO LIeTU
U ycCliexy, ONTUMHU3M, MTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €r0 TPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[MPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce mpenMeTHbIE pe3ylbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN HAay4HOU KapTHHE MUPA,
3HaYCHHE OINUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM — MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU U TEPMOIAMHAMHUKH, POJib (PU3UYECKON TEOpUHU B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUS NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CHUCTEMa OTcuéra, abCOIIOTHO
TBEpIOE TEJO, MaTepHalIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOAHOE mTajeHue, alCoMTHO ymnpyras jaedopmaius, aOCOTOTHO
yrnpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJIKOCTH
U TBEPAOro (KPpUCTAIUIMYECKOIr0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTth yclioBUs (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh W OOBACHITH MEXAaHWUYECKHE TIPOIECCHl U  SBIICHHS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies Juisi CKOPOCTH M TMEepeMEIEHUs,
3akoHbl HplOTOHa, MNpUHIMO OTHOCUTENBbHOCTH [anmumnies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHWMYECKOW IHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Tejia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MMIyJbca U
MEXaHUYECKOI 3HEPrHH, 3aKOHA BCEMUPHOT'O TATOTEHHS];

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbl MoJeKyJnsApHOU (PU3MKK U
TepMOJUMHAMUKUA (CBA3b JaBIEHUS HWJEATbHOrO Tra3a CO CpelHel
KUHETHYECKOW SHEPIUEd TEIUIOBOTO JBHXEHHS W KOHUECHTPALMEU €ro
MOJIEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABWKEHHS €r0 YaCTHL, CBSI3b JIaBICHUS UIECATbHOIO
raza C KOHUEHTpPAalUMEW MOJIEKYJl M €ro TEMIEepaTypoil, ypaBHEHUE
MeunneneeBa—Kianepona, TmepBbli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPAHEHUSI PHEPruU B TEIUIOBBIX MpOlleccax), MPU 3TOM HCMOJIb30BATh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJM3UPOBaTh W OOBSACHATH DJEKTPUUECKUE SIBJICHUSA, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI AJIEKTPOAMHAMUKHN (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHa, MOTEHI[MAIbHOCTD
AIEKTPOCTATUYECKOrO TMOJIsI, NPUHUHIN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKU BAXKHbIC COOTHOIICHMS: 3aKOHbI OMa i y4yacTka
UEeNYM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npasuiia Kupxroda, 3axonsr @apazest 11s1 37€KTPOIH3a);

OTMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
MepeMEIIECHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAIbHAS DJHEPrus, KUHETHYECKas
DHEPrUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, EHTPOCTPEMHUTEIHHOE
YCKOPEHUE, Cula TKECTH, CUIa YOPYTrOCTH, CHJIa TPEHUS, MOLIHOCTb,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroil aedopMaluM MPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Tellia, paboTa B TEPMOJIWHAMHUKE, BHYTPECHHSS
OHEPrUs WACATBHOTO OJHOATOMHOIO Tasza, paboTa HIealbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh BoO3ayxa, KIIJ waeambHOro TEIIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSXKEHHOCTh AJIEKTPUYECKOTO IMOJIs,
HaNpsDKEHHOCTh TMOJIE TOYEYHOTO 3apsjia WM 3apshKeHHOTO IIapa B
BAKyyM€ U B JHMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO TIOJIs,
Pa3sHOCTh  MOTEHUHMAIOB, JJIEKTPOABWXKYIIAs CHJIA, CWiIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpAa, COIMPOTHUBJICHUWE ydacTKa ILEMU C MOCIEA0BATEIbHBIM U
MapaJiyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO TOJIs
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHHIA:
MEXaHMYECKOE JIBMJKCHHME, TEIIOBOE [BMJ)KCHHE 4YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMKeHHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlIMS, TJIABJICHUE U KPUCTAIUIA3ALINS, HAITPaBICHHOCTh
TEIUIONEPEAAUH, IIICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh MOBEPXHOCTH
3apSIKEHHOTO MMPOBOIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKO BEIUYUHBI OT
Jpyro C  HCHOJIB30BAHUEM  TPSAMBIX  H3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl IOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN NU3MEPEHHI, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHUS (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTUMAJbHBII METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOANUTH ONBITHI IO MPOBEPKE MPEIJI0KEHHONW TMIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJTN3UPOBATh
NOJy4YeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUIIOTE3bI;

coOuo1aTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHUMA
B paMKax ydeOHOro »OKCIEpPHMEHTa, IMpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JAEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaToOpHOTo 000pYyI0BAHHUS;

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKkoil MOJeNbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3MYECKOW MOJENHM, OTBEYAIOIICH TpeOOBaHUSAM 3a/ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nUeckux Teopuil TPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METO/I0B
pelieHus 3a1a4, TPOBOJUTh pacuéThl HA OCHOBAaHMM MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM TMOTYYSHHBIX PE3yJIbTATOB;

pelaTh KayecTBEHHBbIE 3ajaud, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3neioB Kypca (U3MKH, a TAK)KE UHTETPallUy 3HAHUW U3 JAPYTruX
IOPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAUBATh JIOTUYECKYIO
LENOYKY pacCyKIeHUI C ONOPOM Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUS Uil OOBSCHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATH U OLEHUBATD MOCIIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMHU MPOILIECCAMU, C
MO3UINI KOJOTUYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIMOHATEHOM
IPUPOAOIOIB30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHHN
HAayKd ¥ TEXHOJIOTMH [UIS JalbHEMINEero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3iNyHble CIOcOoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIHOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUM [JI TIOMCKa, TMepepadOTKW U MpeAbsABICHUA Y4eOHOUW H
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUU, CTPYKTYPHUPOBAHHUS M WHTEPIPETAIINH
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJIy4aemMylr0  HMHQOpPMAIMI0O W  OLIGHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHMKA UH(OopMaIuy;

HPOSIBISTD OpraHu3alMOHHBIE u MI03HABATEJIbHBIC yMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B  TMpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B Tpymme ¢ HUCIOJIHEHUEM pa3IHYHBIX COLHUAIIBHBIX PpOJIei,
IUTAHUPOBATh PabOTy TPYMIbI, PAlIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKJAJ KaXJOrO U3
YYaCTHUKOB TPYIIIBI B pELICHUE paccCMaTpUBaeMoil mpoOIeMbl;

IPOSIBIISATE MOTUBAIMIO K Oyayiiel npodheccuoHanbHOM AeSITEeTbHOCTU IO
CHEeUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K konmy oOyuenust BIl Knacce mnpeaMmeTHbIE pPe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

NOHMMATh POJb (PU3MKK B  DKOHOMHUYECKOM, TEXHOJOTMUYECKOM,
COLIMAJIBHOW M 3TUYECKON cepax AeSATeIbHOCTU YEJIOBEKA, POJb U MECTO
(Gu3MKN B COBPEMEHHOM HAy4yHOW KapTHHE MHpa, pOJib aCTPOHOMUU B
NPAKTUYECKOM JIESITEIbHOCTM 4YEJOBEKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE OINMCATEIIBHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKONW (YHKIMNA (PU3MUECKON Teopum —
AIIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb (Hu3nUecKor Teopur B (HOPMUPOBAHUM TPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHMS IPUMEHMMOCTH MoAeled (QU3MYEeCKUX Tell MU
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUI MAasTHUK,
UJCAIBbHBIA TPYXUHHBI MAsTHUK, FapMOHUYECKHE BOJIHBI, WICAIBHBIN
K0J1e0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIENIEll aTOMa, aTOMHOTO sipa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTH UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SBIICHHS,
WCMOJIb3ySl OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJIEKTPOJUHAMUKUA U
ClIELIMATIbHOM ~ TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOM  WHAyKOWW, TnpaBwio  Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHUsSI  CWIbl  TOKAa,  MOCTYJAaThl  CHEUHAIBHOM  TEOPUU
OTHOCHUTEIBLHOCTH DUHINITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOW  (usuku  (ypaBHeHHWE  DWHINTEWHA  JJIs
dororddexra, mepBeld U BTOpOM mocTynaTel bopa, mpuHLUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKUUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
HaNPsHKEHHOCTD AJIEKTPUYECKOTO MMOJIA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJNOB, JJICKTPOABIKYILIAS CUIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmrepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJAa CAMOMHAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MMPOBOJIHMKA C TOKOM, PEJSTUBUCTCKAN WMITYJIbC, TOJHAs DSHEPTUS,
OHEPrus TOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPTUS W HUMIYJIhC (POTOHA,
MacCOBO€ YMCIIO U 3aps[l A1Ipa, JHEPTHUSI CBA3U SApa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3HYECKUX  SIBJICHHIL:
AIIEKTPOMArHUTHAS UHIYKLIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJNH, Judpakmus, JIUCIEPCHsS, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii ddpdext (poroaddext), anbda- m Oera-pacmagbl
aqep, raMMa-usilydeHue snep, (pu3nyeckue NPUHIUIBL CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENCIATh HANPABICHUE WHIAYKIMA MAarHUTHOTO IIOJ IMPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHNE, CO3/IaBaEMOE TUIOCKAM 3€PKAJIOM, TOHKOHN JTMH30M,
Y PAaCCUUTBIBATH €r0 XaPAKTEPUCTUKHU;

IIPUMEHSTh OCHOBOIIOJATalOIIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JUIA aHaIM3a ©W OOBICHEHHWS (PU3WYECKHX  MPOIECCOB,
MPOUCXOAIINX B 3BE3AAaX, B 3BE3NHBIX CHUCTEMAX, B MEKIaJaKTUUECCKOU
cpene; ABWKEeHMs HeOSCHBIX Tell, DBOJIIONNH 3BE3 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHUWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTHU



¢uznyeckux BENMYUH B BHIE TIpadukoB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JiefaTh  BBIBOJABI IO  pe3yjibTaTaMm
UCCIIEIOBAHMUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBAaThb AOCONIOTHBIE U
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOANUTH ONBITHI IO MPOBEPKE MPENJI0KEHHONW TMIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce IpPenoKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METObI MOMYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;
cobmroiaTh mpaBuia 6€30mMacHOro TpyAa MPU MPOBEICHUHA UCCIEAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEJOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTH C HCIIOJIb30BAHHEM
U3MEPUTENbHBIX YCTPOUCTB U 1a0OPAaTOPHOTO 0OOPYIOBAHMS;

pemaTte pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOU
¢u3nyecKkoil MOJENpl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHUIM 3alayd, IPUMEHSTH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTeMaTHUYECKUX METOJOB pELIeHUs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOJIYyYEHHBIX
pe3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TPEeOYIoIUe NPUMEHEHUs] 3HAHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKH, a TAKXKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATHh JIOTHUECKYIO
LENOYKY pacCyKJIEHUI C OOPOM Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLIECCOB OKPYKAIOLIErO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
MO3ULUI 3KOJIOTHYECKON 0€30I1aCHOCTH, MPEACTABIECHUI O pallMOHAJIbHOM
IPUPOJIONIOIB30BAHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMM JUIs JaJbHEUIIero pa3BUTHUA YEJIIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
COJEepX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Y4EOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMAaLIUK, TOJYYEHHON U3 pa3NUYHbIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHHu3alOHHbIE u MO3HABATENIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHus HOBBIX 3HAHUM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMIE C HCIOJIHEHHEM pa3jIHYHbIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEAesATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJeKBATHO OIICHUBATHh BKJAJ KaXJOrO U3
YYaCTHHUKOB TPYIIII B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJIATh MOTUBAIMIO K Oyayel npodeccuoHaabHO AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.
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