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[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS YydeOHOro mpeamera «Duzukay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HCHHOTO
OTIBITA M OTIBITA JESATEILHOCTH B IPOIIECCE PEeaM3aIlii OCHOBHBIX HaIpPaBJICHUH
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

rpaJaaHCKOTr0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA;

e TMPUHATHC TPATUIIMOHHBIX OOIIECYCIIOBEUECKINX TyMaHUCTHYCCKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEILHOCTh B MHTEPECAX TPAKITAHCKOTO
oOIecTBa, y4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTeIbHOMN
OpraHU3allnu;

e yMEHHE B3aWMOJCHCTBOBATH C  COIMAIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHOW U BOJIOHTEPCKOM NESITEILHOCTH.

NATPUHOTHYECKOTO BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
MaTPUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, TOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MTOBEICHNS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICATEILHOCTH YUEHOTO;

e OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOSHUE YCTOMUMUBOTO OYAyIIETO.

ICTETHYECKOTO0 BOCITUTAHUSA:

e DOCTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOD Oymymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBarebLCKHeE AeCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJaMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMU  y4€OHO-UCCIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIIOMCKY METOJOB peIieHus 3amad  (PU3HIEeCKOTOo
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO (U3NKE B TMPAKTHYECKYIO 00JIacTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHWE Ha YpokKax (HU3MKM U BO BHE-ypOUHOUH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh W HWCHOJb30BaTh  IPEUMYIIECTBA  KOMAHJIHOM U
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATH HAEH C MO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ yU4ETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUIM, BHOCUTh KOPPEKTHUBBI B I€STEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHMMATh MOTHBBI M ApPryMEHTHI JIPYTUX NP AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, TPOSBIATH HHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3UUYECKON TEOpUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TO4YKA, PABHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh YCJIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
HCIIOJIB3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TIATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMSI HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpaUMeW MOJEKYJI H €ro TeMIepaTypou, YpaBHEHUE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh MU OOBACHATH DJIEKTPUUYECKUE SBJICHHS, HCIOJb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, NPUHLHUII CYNEPHO3ULIUHU DIEKTPUUYECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIIOBHMs NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEPrus B3aMMOJEHUCTBHUS Tena ¢ 3eMi€éil BONM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOrOo TEMIoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABWXKYIIAs CHWJIa, CWla  TOKa,
HalpspKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MUYECKUX  SBJICHUMA:
MEXaHHUYECKOE JIBMKEHUE, TEIUIOBOE JIBMKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIUTONEPEAAYH, IIEKTPU3ALMUS TEJl, SKBUIIOTCHIHMAIBHOCTh MOBEPXHOCTH
3apsPKEHHOTO MTPOBOAHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUAE TpPaQUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacHOT0 TpyJa P MPOBEACHUN HCCIEIOBaHUMI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbIO: Ha OCHOBAHHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MpOBOJNUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHSTh pa3iNdHble cocoObl paboThl ¢ uHpopManuen (HU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alIOHHbIE U NI03HABaTEJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npodheccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKH B  DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nuecKoil KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXWHHBIM MasiTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIEC MPOLECCHI U SABJICHUS], UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PUBUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBaHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYEeCcKOl MOJEIbl0: HAa OCHOBAaHMM aHAJIM3a YCJOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIIUXCS TAaHHBIX, aHAJTU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAZa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpTraHU3alMOHHbBIC u MO3HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIBHO PACIIPEACIATh ACSITEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10

CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

B BocniuTaHuu neteit moJpoCcTKOBOrO Bo3pacTa (ypOBEHb CPEIHEr0 OOIIEro
oOpa30BaHUs ) MPUOPUTETOM SIBJISICTCS CO3/IaHNE OJIATOTIPUSTHBIX YCIOBUH IS
Pa3BUTHS CONMMAILHO 3HAYMMBIX OTHOIIIEHUH IITKOJIBHUKOB, H, PEXKIC BCETO,
[IEHHOCTHBIX OTHOIICHUH:

- K CEMbE KaK IJIaBHOM OIIOpEC B ’)KU3HU YCJIOBCKA U UCTOUYHHUKY €T'0 CHACTDBA,

- K TpyAly KaK OCHOBHOMY CIIOCOOY TOCTH>KEHHUSI )KM3HEHHOTO OJIaronoayyus
4eJI0BEKa,

- 3QJI0Ty €T0 YCTEIIHOTO MPOdECCHOHATHFHOTO CAMOOIIPEICTICHHS U OIIYIICHHUS
YBEPEHHOCTH B 3aBTpAITHEM JTHE;

- K CBOEMY OTEYECTBY, CBOEH Majioil u 6oJbioil Posinbe, kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC U IIO3HAJI IIEPBBIE PAOCTH U HEYNauU, KOTOpas 3aBEILaHa eMy
IpeaKaMu U KOTOPYIO HY>KHO o0eperarh;

- K IPUPO/JIe KaK UICTOYHUKY JKM3HU Ha 3eMJie, OCHOBE CaMOro0 €€ CYIeCTBOBAHUSI,
HYKJIAIOIIENCs B 3alUTE U MOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKa;



- K MUPY KaK TJIaBHOMY IPHUHIIUITY Y€JI0BEYECKOTO OOIIEKUTHS, YCIOBHIO KPETIKOM
JpYXKObl, HaJTaXKUBAHUSI OTHOLIEHUH C KOJUJIEraMu 1o paboTte B OyyIiem u
co37aHus OJAaroNpUATHOIO MUKPOKIIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

- K 3HaHUSM KaK UHTEJUIEKTYyaJIbHOMY pecypcy, odecneunBaroniemMy oymayiiee
YeJIoBeKa, Kak pe3ysibTaTy KpOMOTIMBOIO, HO YBIEKATEIBHOTO Y4eOHOTO TPY/a;

- K KyJIbTYp€ KaK TyXOBHOMY OOraTCTBY OOIIIECTBA U BAXKHOMY YCIJIOBHUIO
OLLYIIICHHS YE€TTOBEKOM TMOJHOTHI MPOKUBAEMOM KU3HU, KOTOPOE JIAI0T MY
YTeHHUE, My3blKa, UCKYCCTBO, TE€ATP, TBOPUECKOE CAMOBBIPAKECHUE;

- K 3I0POBbIO KakK 3aJIOT'y HOHFOﬁ 1 aKTUBHOM JKU3HU 4CJIOBCKA, €TI0 XOPOHICTO
HaCTPOCHUA U OIITUMUCTHYIHOI'O B3IJIsIa HA MU,

- K OKPpY KarloluM JIOOAM KaK 663YCJ'IOBHOI>1 1 a0COIOTHOM OCHHOCTH, KaK
PaBHOIIPABHBIM COIMAJIBHBIM ITAPTHEPAM, C KOTOPBIMU H€O6XOIII/IMO BBICTpAanNBATb
I[06p0}KCJIaTeHBHBIC H B3aUMOIIOJACPKUBAIOITNC OTHOICHUA, JAOIIUC YCIIOBCKY
PadoCTb O6H_[6HI/I5[ H ITIO3BOJIAIOIIUC n30erarb 9yYBCTBa OAMHOYCCTBA,

- K caMHM ce0e KaK X035ieBaM CBOEH CYIIB6I>I, CaMOOIIPCACIIAIOIUMCA U
CaMOpPCAIM3YIOMUMCA TUYHOCTAM, OTBCUAIOIINM 34 CBOC COOCTBEHHOE 6Y,Z[Y[II€€.

COAEPKAHUE OBYUEHMUSA
10 KITIACC

Pasznen 1. Hay4Hnblii MeTOA MO3HAHUS TPUPOABI.

®dwuszrka — pyHIaMEeHTalIbHAs Hayka o mpupojae. HayuHsiil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHEpUMEHT M TEOpUs B IMpoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CrocobObl m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEPUTETbHBIE PUOOPHI, KOMITBIOTEPHBIEC TATYNKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (usmyeckux  BenuuuH  (aOconroTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue GU3NUECKUX SBJICEHUNA M MPOLECCOB (MaTepuaibHas TOYKa,
abCOIOTHO TBEPAOE TENO, WACAbHAS >KHIKOCTh, HJCATBHBIN Ta3, TOYCUHBIN
3apsn). I'unore3a. @U3nYeCcKuil 3aKOH, TPAHULIBI €T0 MPUMEHUMOCTU. Pu3znuecKas
TEOPUSL.



Ponb u Mecto pusuku B popMHUpOBaHMU COBPEMEHHON HAYYHOW KapTHHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

W3mepenne cuiibl TOKa W HANpsDKEHUS B LEMU IOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoii gaboparopueit no ¢usuke. [Ipumepsl u3mepenus
(GU3UYECKUX BEIMYWH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmkeHre. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKCHUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a71a4l MEXaHUKHU.

Pannyc-BekTop MarepuasbHOW TOYKH, €r0 MPOEKIHH HA OCU CHCTEMBI
KoopauHaTt. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
Clio)keHue nepemMenieHuil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU M UX
rpauKu.

CBoOonHOE mManeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuHeitHoe  nBmKeHHWe. [[BWKeHWE  MaTrepualibHOM TOYKHA 1O
OKPY>KHOCTH. YTJOBas U JMHEWHas CKOpocTh. llepmoa u yactora oOpaiieHwus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTeIbHOE (TAaHT€HLHUAIBHOE) U MOJHOE
YCKOpPEHHUE MaTepHaIbHON TOUKH.

TexHuyecknue yCTpOCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIOMETD,
JBIDKCHUE CHApsJIOB, ILICTHBIC, MIeCTepEHUAThie U pPEeMEHHBIE TEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETA, WILTIOCTPAIUsl KUHEMAaTHUYECKUX XAPaKTEPUCTUK
JBH>KCHUSL.

CnocoOBbI ucclie10BaHNs IBUKEHUN.

Nnnroctpanus mpeaebHOro nepexo/ia i u3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKCHUN ¢ MCIIOJIB30BAaHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



HamnpaBieHue cKopocTy NMpu JIBUKEHUHU 1O OKPYKHOCTH.

[IpeoOpa3zoBanue yTriIoBO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
TE€JIa B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3yyeHne HEpaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAEIIEHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKECHUH
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
HCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPUN).

W3yyenue nBWXKEHHS TeNa, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O TMPSMOW MPOMOPLUUOHATIBHOW 3aBUCUMOCTH MEXKIY JaJIbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

W3yyeHue NBMKEHHSA Tella MO OKPY)XKHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. MuepumaneHble cuctemsl otcuéra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHeprmanbHbie CUCTEMBI OTcuéTa (OmpeneicHue,
MIPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unuu cul.

Bropoii 3akoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBHUBAJECHTHOCTh TPAaBUTALMOHHON H
WHEPTHON MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTh YCKOPEHHUsI CBOOOJHOTO TAJE€HUS OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduyueckorl MmUPOTHL. JIBHkeHUe
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJia TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teia B
YKUJIKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHXKCHUSI.

Hasnenue. I'uapocrarndeckoe nasienue. Cuna Apxumesna.



TexHuyeckue yCTpPOMCTBAa M TEXHOJIOTMYECKUE MPOIECCHI: MOIIUITHUKY,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUs Tell B MHEPIUATBHBIX U HEMHEPLIMAIBHBIX CUCTEMAX
OTCUETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kadenue AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHHE  pPaBHOACHCTBYIOIIEH  MPWIOKEHHBIX K TeIy CHI C
MIPOU3BEACHUEM MACCHI TEJIA HA €70 YCKOPEHUE B MHEPLUUAIBHONW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3yJIbTaTE B3aUMOJICHCTBUS TEJ.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomol, RPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BPEMEHU JBIKEHHS Opycka Mo
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MacChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUs: MO BEJIWYMHE YIIIOBOro KO3 duimeHTta
3aBucHUMOCTH Frp(N).

HccnenoBanrie nBrkeHusi Opycka MO0 HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3yueHnne nBUXKEHUS TPy3a Ha BaJTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpAOe Tenmo. [locTymarenbHOe W BpamiaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbI OTHOCUTEIBbHO OCH BpaileHus. I[lmeuo cuibl.
CrnoxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHsI TBEPAOTO Tea.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TUNIHOE PaBHOBECHE.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelI€TyaThle KOHCTPYKIIUH.

Jlemoncmpayuu.



VY cioBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

KoHCcTpynpoBaHHe KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvt coxpaneHus 6 mexaHuxe.

MMItynbC MaTepUAIBHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp macc
CUCTEMBI MaTepUAIbHBIX TOUYEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

MMmynibC CHITBI M UBMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

MomeHT umnyiibca MarepuanbHOil Toukd. [IpencraBieHuE O COXpaHEHHH
MOMEHTA UMITYJIbCAa B EHTPAJIbHBIX MOJIX.

Paborta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MonHOCTb CUIIBI.

Kunernyeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHnManbHBIE W HENOTEHUMAJbHBIE Cuibl. lloTeHumaneHass >Heprus.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHON NpyxkuHbl. [loTeHmanpHas
JHEPrus Tela B OJAHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnumanbsHas 3Heprus
TeJla B IPAaBUTALMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

Cs3b pabOThl HEMNOTEHUHUAIbHBIX CHJI C H3MEHEHHEM MEXaHU4EeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynmu s WICAIBHOM KUIKOCTH KaK CIEJICTBHE 3aKOHA
COXpPaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHu4yeckne yCcTpoucTBa M TEXHOJIOTMYECKHUE MTPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE IBUXKEHUE.

N3mepeHne MOIITHOCTH CHJIBI.

W3meHeHne sHeprun Teja MpU COBEPIICHUN PadOTHI.



B3anMmHble TNIpeBpameHuss KMHETUYECKOM M NOTEHUHUAIBHOW JHEPTUN INPH
JICVICTBUM HA TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHne nMmyJiibea Tela o TOPMO3HOMY MYTH.

N3mepeHue cuiibl TITH, CKOPOCTH MOJEIH SJIEKTPOMOOUIS M MOIIHOCTH
CHJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Onpenenenue pabOThl CWIBI TPEHHUS TPHU JABIXKCHHH Tella MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyisipaasi u3snka 1 TEpMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KMHeTnyeckorn Tteopun (MKT), ux
onbiTHOE oOocHOoBaHue. Jluddysus. bpoyHOoBckoe nBMKEeHHE. XapakTep
JBWKCHHSI W B3aUMOJECHCTBUS 4YacTUL BellecTBa. Moaenu CTpO€HUs TIa3oB,
XKUJKOCTEH U TBEPIBIX TeNl M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneil. Macca u  pasMmepbl Mojekyd (atomoB). KonuyecTBO BeriecTBa.
IToctostnHass ABorapo.

TennoBoe paBHOBecue. TemmepaTypa u cmocoobl e€ usmepenus. Illkama
temneparyp Llenbcusi.

Mogenb uieanbHOTO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasza JBWKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["a3oBeie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon danpToHa. M3omporeccsl B
UJeaJbHOM Tra3e C TIOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBA3p  MEXIy JaBJICHUEM U CPeAHEM KHUHETUYECKOW  DHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HJCAIbHOr0 ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HICAITBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITepaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEN
KUHETUYECKOU SHEPTUEH MOCTYNATEIBHOTO TEMIJIOBOTO JBUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydeHue HaHOMATePUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.



Moaenb 6pOyHOBCKOTO IBHKCHHSI.

Buaeoponuk ¢ 3anMchi0 peaibHOTO OPOYHOBCKOTO JBUKEHUSL.

Huddysus KUIKOCTEH.

Mogaens onbita IlTepHa.

[IpuTsIKEHNE MOJIEKYIL.

Moenu KpuCTaINIMYECKUX PEHIETOK.

HaOmronenue u ucciegoBaHue U30MpoOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHEe MEXTy Topsiueid U X0JIOTHOM BOJOM.

N3ydeHne H30TEPMUYECKOrO IIporecca (PEeKOMEHJO0BAHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO MpoLecca.

N3yuyenue nzobapHOro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON cUCTEMBI. BHelllHne 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHHUSI BEIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauvano tepmoamHamuku. (CaMOnpoW3BOJIbHASA — pesakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHUCTEMa YpaBHEHHI:
ypaBHeHHEe MenneneeBa—Knanelpona U BeIpaK€HUE [JI1 BHYTPEHHEW SHEPIUM.
VYcnoBus MpUMEHUMOCTH TOM MOJIENW: HU3Kasi KOHIICHTpAIlUs YacTHIl, BBHICOKHE
TeMmrepaTypbl. BeipaxkeHue il BHyTpEHHEH dHEPTUU OJHOATOMHOTO HJEaJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHas paboTa B TepMOJuHaMUKe. Beruncienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tenmonepenaya  kKak  Croco®  M3MEHEHHMSI  BHYTpPEHHEH  DHEPTUH
TEPMOJMHAMHYECKOW  cuUCTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnotrel. TennoéMkocTh Tena. YaelbHas W MOJISIpHasd
TEIUIOEMKOCTH BEIECTBA. YpaBHeHUE Maiepa. YaenbHas TeEIUIOTa CTrOpPaHMs
torumBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. I[lonsatue 00
aanabaTHOM IIpoIiecce.



[lepBblii 3aKOH TEepMOAMHAMMKHA. DBHyTpeHHsas sHeprus. KomamuecTso
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHHSI BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKU [IJI1 PABHOBECHBIX IIPOIECCOB: 4Yepes
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOIUT
€MHCTBEHHAs aguadarta. AOCOIIOTHAS TEMIIEpaTypa.

BTropoii 3akOH TEPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeiaTh TEIUIOTY OT 00Jiee XOJOAHOTO Tejia K 0oJjiee HarpeTomy 0e3
kommneHcanuu (Knaysuyc). HeobpatumMocTh IpUpOIHBIX MPOIIECCOB.

[TpunHIUIIBL 1EeCTBUS TErTOBbIX MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTraTeicu. TermmoBoe
3arpsI3HEHUE OKPYKAIOILIEH CPEIbI.

TexHuueckrue yCTPOMCTBA M TEXHOJIOTUYECKUE IIPOLIECCHI: XOJIOIUJIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIA W KapOIOpaTOPHBINA JABUTATENM, IMapoBas TypOWHa,
MOJyYCHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOIOB C
MCIIOJIB30BaHUEM TETUIOBOTO HACOCA, YTHIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA IS
BBIPAOOTKHU «TEIJIOBOM» U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3meHeHne TeMiiepaTypsl Mpy aiuadaTuueCKoM pacIIuPEHUH.

Bo3nyuiHoe orauso.

CpaBHeHUE yACTbHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl M3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Ipoliecca.

KomnbrorepHble MOAENH TEIUIOBBIX JIBUTATEIECH.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

N3mepenue yaenpHOu TENI0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BENIECTBA.

UccnenoBanue annabaTHOTO mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPIUU MEKMOJEKYJISIPHOTO B3aUMOACHUCTBUS U
TeMIEPaTyphbl KUTICHUS KUTKOCTEH.

Tema 3. Aepecammusvie cocmoanusn eeuwgecmea. Pazosvie nepexoowl.

[TapooOpa3oBanne u KoHjaeHcanusg. McmapeHue W KumeHue. Y aeiabHas
TeIJI0Ta MapooOpa3oBaHUsI.

HacepilieHHble ¥ HeHachlleHHbIE mapbl. KauyecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBINIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKMJIKOCTH.

BnaxxHocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.



Teépnoe teno. Kpucrannuyeckue u amop¢Hbie Tena. AHU30TPONHUS CBONUCTB
KpuctajuioB. [lmaBieHne u Kpuctaiumszauus. YJIEJIbHAas TEIIOTAa IUIABJICHUS.
Cyb6numarnwsi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TenoBoe pacuupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JTUHEHHOE
pacmvpeHre. AHrapMOHH3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KAK IPHUYKNHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0IaxX.

YpaBHeHuUe TerIoBoro OagaHca.

[ToBepxHocTHOE HaTsDKeHHE. Ko3(Q(UUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBnenus. J(aBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermoBoe pacmpeHue.

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM JIaBJIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKECHMUS.

OnbITHI ¢ MBUIBHBIMU TNIEHKAMMU.

CmauunBaHue.

Kanumisipabie saBiIeHUS.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEM.

N3mepenue yaenpHON TENI0ThI IUIABICHUS JIbA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIGHKAa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenue moayns FOxra.

HccnenoBanne 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma  OT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Pa3znen 4. JiaekTpoauHaMMKA.



Tema 1. dnekmpuueckoe no.e.

OnexTpuzauus Tel W €€ NPOSBICHHs. DJIEKTpUYecKuil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DNeMEeHTapHbId AJEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsianl. 3akoH Kyrona.

Onextpuyeckoe noje. Ero neiictBue Ha 3JIEKTPUUYECKHUE 3apsibl.

Hanpsok€aHocTh  anekTpudeckoro  mosst.  [IpoOuwiit  3apsa. JluHuwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1MoJsl. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTrO IMMOJdSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnmanpHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
MOTEHIIMAJIOB JIJIST  DJIEKTPOCTATUYECKOTO IO (Kak OJHOPOAHOrO, TaK U
HEOJTHOPOJIHOTO).

[IpyHIMN CyNIEPIIO3UIUN IIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHOUM cdepol. [lone
PaBHOMEPHO 3apsKEHHOTro No 00béMy Imapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH WU
SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JwvsnexTpuku B AIEKTPOCTATUYECKOM oJIe. Jlupnexktpruueckas
IIPOHUIIAEMOCTb BELIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpaA.

[TapannenbHOE cCoeMHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOe COETMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTULIbI B OJJHOPOJIHOM DJIEKTPUUECKOM II0JIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHcaTophbl, reHeparop Ban ne I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ ABYX 3apsIKEHHBIX IUIACTHUH.

Mopnens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3anuTa.

YCTpOUCTBO U ACHUCTBUE KOHAECHCATOPA IIOCTOSHHON U IEPEMEHHOM EMKOCTH.



3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus MEeKTPUUECKOTO MOJIs 3apsKEHHOTO KOHJIEHCAaTopa.

3apsaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

O1neHka cujl B3auMOJICHCTBUS 3apSKEHHBIX TEI.

HaOnronenue npeBpanieHus HEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
U3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKAIIE KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[UAJIOB (HampsKEeHUs ) npu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccenenoBanne paspsaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyuecKuil mox.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBust CymiecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hammpsokenune U u DJIC £ .

3akoH Oma 1 yyacTKa LEnu.

DIEeKTpUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTUBIICHUS
OJHOPOJHOIO MPOBOJHMKA OT €ro JUIMHbI M IUIOIIAAW MONEPEYHOIO CECUYCHMUS.
VY nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MTPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpuueckux meneil. [IpaBuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoymns—JIenna.

MOIIHOCTE 3JIEKTPUYECKOr0 TOKAa. TerioBas MOIIHOCTb, BbLAEISAEMas Ha
pe3ucTope.

DOJIC m BHYTpEHHEE COINPOTHUBJIIEHHWE HWCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM  (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikaHue.

KonpgeHcatop B 11ernu noCTOSTHHOTO TOKA.

TexHuYeCKrue YCTPOWCTBA M TEXHOJIOTUYECKUE TMPOLECCHI: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKOU IHEPTUU.

Hemoncmpayuu.

N3mMepeHue Cuiibl TOKa U HANIPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKa OT HANpPSOKEHUS I PE3UCTOPA,
JIaMIIbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS ITPU OCTOSTHHOM
HaIpsKEHUH.



[Tpsimoe nzmepenne D/IC. KopoTkoe 3ambIkaHUE ralbBAHUYECKOTO AJIEMEHTA
Y OLICHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bl coeTnHeHUs] ICTOYHUKOB ToKa, DJ[C Gartapei.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccenenoBanre CMEMIAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUS.

VYBenuueHnue npenesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPY KOPOTKOM 3aMBIKaHUH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAMU HCTOYHHKA TOKA
OT CWJIBI TOKA B LIETN.

HccenenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

OJIEKTpUYECKAasi NMPOBOAUMOCTH  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAsA
MIPOBOAUMOCTD TBEPABIX METAJIOB. 3aBUCHMOCTb COINPOTUBIIECHHUS METAUIOB OT
TeMriepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

ITomynpOoBOIHUKHY. CoOcTBeHHas " IpUMECHas IIPOBOJIMMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUIT TOK B 3JIEKTPOJIMTAX. DIEKTPOJUTHYECKAsT AUCCOLMALINS.
OnekTponus. 3akonsl Dapajes I AIEKTPOIH3a.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
paspsan. Paznmuynble TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: Ta3opaspsiiHbIC
JaMIibl, 3JIEKTPOHHO-JTyuyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE NPUOOPHI: THUOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIUSI.

Hemoncmpauuu.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

CpaBHEHUE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.



OAHOCTOPOHHSS TPOBOJAUMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

HaOmronenue smexTposusa.

N3mepeHune 3apsiaa OJHOBAICHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TeMIepaTyphbl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOA.

DuU3NYeCKUN NPAKTUKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlefiax «YUCHHYECKUU  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSA C YYETOM COJIECPIKATEIIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
NO3HAHUA: SBJIICHWE, HAy4YHbIA (DaKT, rumotesa, (uU3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl YypaBHEHUU. JluHelHas QyHKIMS,
napabosa, runepbosna, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTopsl 1 UX MPOEKINHU HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanuueckoe JBUXKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOUIEH cpeibl,
yTHIM3aus OWOOPraHMYECKOTro TOIUIMBA JJii  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHUH, MOBEPXHOCTHOE HATSHKEHUE U KATMJUISIPHBIC SIBJICHHS B IPUPOJIE,
AIIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusna: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOECHUE AaTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJYyYEeHHE HaHOMAaTEepHUaJiOB, TEIUIOBbIE
CBOMCTBA TBEPIBIX TN, )KUIAKOCTEU U ra30B, )KUAKUE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBAa METAJJIOB, AJIEKTPOJIUTHYECKAS TUCCOLUALINS, TaTbBAHUKA, SJIEKTPOHHAS
MHUKPOCKOTIHS.

TI'eocpagpua: Bna>xxHoCcTh BO31yXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonocua: npeodpazoBaHue ABWKEHUI C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CYXOro U KHUJIKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIIUU
(KpOHIITENH, peméryaTble KOHCTPYKIMU), MCHOJIb30BAHUE 3aKOHOB COXPAHECHHS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHE), ABUTATENIb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJIE HAHOMATEPHUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3zopaspsiHbIE JIAMIIbI, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe none.

B3auMonencTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX TTOJIEN. JINHUM MarHUTHOW MHAYKIIUH.

MarauTtHoe 1oJjie TPOBOAHUKA C TOKOM (IIPSAMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenuia, e€ HanpaBjiaeHUE U MOYJb. JIBH)KEeHUE 3apsKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

MarnurtHoe 1noJie B Beuiectse. @eppoMarHeTUKH, Iapa- U JUaMarHeTUKH.

TexHH4eckre yCTpPOMCTBA M TEXHOJOTHUYECKUE TMPOLECChl: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptuHa  7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  TOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO NOCTOSIHHBIX MarHUTOB.

KapTtrHa nMHMI MarHUTHOW MHIYKIIUU TIOJISI JNIMHHOTO MPSIMOTO IMTPOBOAHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

Habmoienue nBH>KeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HccenenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccenenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTA HA PaMKy C TOKOM.



N3mepenne cuitbl Amnepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne DIEKTPOMAarHUTHOM WHAYKUUHM. [IOTOK BEKTOpa MarHUTHOMU
uHaykmuu. OJIC uHaykuuu. 3akoH AJIEKTpoMarHuTHoM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC uHAYKUMU B MPOBOJHUKE, NBMXKYIIEMCS B OJIHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIAYKIINH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALNU TEJ MPU ABUKEHUU B MArHUTHOM T10JI€
3emin.

Jemoncmpayuu.

HaGmroienue siBjieHUs 3JIeKTPOMArHUTHOW WHITYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO ITOTOKA.

[IpaBuo Jlenua.

[TameHre MarauTa B aTlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKITAH.

COopka MoJIenu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nen 5. KoseGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarennHas cucrema. CBoOOIHEIE KOIcOaHM.

["apmonunueckue konebanus. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEHUS MEXaHW4YeCKOM ’Hepruu). BeiBoa
JTUHAMHYECKOT'O OIMMCAHUS TapMOHUYCSCKUX KOJICOAHUH M3 MX dHEPreTHUECKOTo U
KUHEMATHYECKOTO OIUCAHUS.



Amvmutyna u ¢aza xonebanmii. CBS3p aMIUTUTY/IBI KOJIEOAHUN HMCXOIHOU
BEJTUYMHBI C aMITUTYIaMA KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepmon m dacrota koneOanwii. [lepmom Maybix CBOOOIHBIX KoJieOaHUI
MaTeMaTU4YecKoro MaaTtHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusix. Beinyxnennsie konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOaHUS.

TexHuueckue ycTpoNUCTBa U TEXHOJIOTHYECKUE MPOIECChl: METPOHOM, YaCHI,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K01e0aTeIbHOro ABYKCHUS.

HabGnronenne He3aBUCUMOCTH TIEPUOJIAa MAJIbIX KOJieOaHUH rpy3a Ha HUTU OT
aAMIUTUTY/TbI.

HccnenoBanre 3aTyxaromux Kojie0aHuii 1 3aBUCUMOCTH TIEpUO/1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyieOaHUMM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHUs NMPEACTaBICHUIN 00 HaeaIbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUU MPU KoJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezoHanca.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenne mnepuosa CBOOOTHBIX KOJICOAHWNW HUTSHOTO M TPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJIa B XOJIe KOJeOaHU Ha YyIIPYyTroM IMOJBECE.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IBI 3aTYXAIONIUX KOJIEOAHUH.

HccnenoBanne BEIHYXICHHBIX KOJIEOAHUI.

Tema 2. InexkmpomazHumHnsle Koebanus.

KonebarenbHbiit kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEeOaHUS B
ujcabHOM KosieOaTenbHOM KOHType. ®Dopmyrna Tomcona. CBs3b aMILTUTYIBI
3apsia KOHAEHCATOpa C aMIUTHTYI0M CUJTBI TOKA B KOJIEOATETHHOM KOHTYDE.

3aKOH COXpaHEHUS SHEPTUU B UJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHWJIBI TOKA W HANpPsDKCHHS TMPU Pa3IUYHON (opme
3aBUCUMOCTH MIEPEMEHHOI0 TOKa OT BPEMEHH.



CuHycOMJQIbHBI MEPEMEHHBIA TOK. Pe3uCTOp, KOHJEHCATOop M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHU.

Uneansusiii  Tpancopmatop. IlpomsBoacTBo, mepepaadya W MOTpeOsICHHE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE 3ieKTposHepruu. KymeTypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA U TEXHOJOTHMUECKHUE MPOLECCHI: SIIEKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpONepeaay.

Jemoncmpayuu.

CB0OOOHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJICOAHUN OT UHIAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOPA.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3ucrop, Karynmka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3onanc mnpum moCIEeIOBATEIBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CTpoiicTBO ¥ MIPUHITUIT ICUCTBUS TpaHCPopMaTopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yuenne tpanchopmaropa.

HccenmenoBanre NMEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAaHUMHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, HUHTephEepeHUus U
nudpaxims.

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

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aunMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOUW BOJIHE.



CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:  OTpPaXX€HUE,  MPEJOMIICHHE,
NOJIIpU3aIHsl, HHTepPEPEeHINs U AU(PpaKLIus.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3U U TeneBUACHUA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MNPUMEHEHHUE: MY3bIKaJIbHbBIE
UHCTPYMEHTBHI, pajiap, paIuoNnpuéMHIK, TEEBU30D, aHTEHHA, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus U NpeioMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUIECKHUX BOJIH.

AKYCTHYECKUHN PE30OHAHC.

CBoiiCTBa yNbTpa3ByKa U €ro NPUMEHEHNE.

HaOmroienue cBA3M I'pPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KoseOaHuil.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
IpesioMJIeHUE, MoJspu3auus, Judpakums, UHTephepeHIIHs.

Oo6napyxeHue nHGPaKpacHOTo U yIbTPaPHOIECTOBOTO U3TyUCHUN.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPaAKmMuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacnpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpene. JIyu cBera.
ToueuHbIli HCTOYHHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
riockoM 3epkaie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npesoMieHus. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. IIocToOSHCTBO YaCcTOThI
CBE€Ta M COOTHOLICHHWE [JIMH BOJH MpPU MEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully pasjiesna ABYX ONTHYECKUX Cpe.

Xon nyueit B mpusme. [ducnepcusi cera. CioxHbI cocTaB 0€lI0ro CBeTa.
I{Ber.

[TomHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTpaXEHUS.



Cobupatomue u pacceuBarome JuH3bl. Tonkas nuH3a. DokycHoe
paccTossHUE M OINTHYECKass CHJa TOHKOW JHMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
pPacCTOSIHUS TOHKOW C(HEpUYECKON JMH3BI OT €€ TeOMETPUH W OTHOCHTEIHLHOTO
MOKA3aTes MPETOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MPOWIEIIETO JMH3Y MOJ IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MpPSAMON B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHnHas pemeérka. YcloBHe HaOMOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOEKIMOHHBIN afmapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

HabGnrogenue noJHOro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApalIeNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300paKeHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaoOmronenue natepdepeHinm ceera.

Hab6nronenune nBeTOB TOHKUX TMJIEHOK.

Hab6mronenune nudpaxium crera.

N3yyenue nudppakiinoOHHON perETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenne nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



H3mepenue nokazaTesns MpeoMICHHS CTEKIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pPACCTOSIHMSI OT BemiecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCeUBAIONIUX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKalia U JIMH3BI.

[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBanue TeneCKOMMUECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepPEepeHIy U MOIsIpU3alluy CBETa.

N3yyeHue noyspusaiuu cBeTa, OTPKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3yyenue nHTEpPEpeHIINU JIa3epPHOTO U3TyUYEHUS HA IBYX IIEISAX.

HaOnronenue aucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimOHHOTO CIIEKTpa.

N3mepenue IIMHBI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3ITy4eHHUS] CBETOJMO/A MPU MOMOIIN AUGPAKIIHOHHOM

PELIETKHU.
Paszges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO — uHTepBall.  IIpeoOpazoBanus  Jlopenna.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJIEHUE
BPEMEHU U COKpAICHUE JJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPruer U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPrUs
IIOKOSI.

TexHuyeckue YCTpONMCTBA M TEXHOJOTHYECKHE MPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YyeHn4eckuit IKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

Onpenenenne WMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadgusiM TPEKOB 3aPSYKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBecHOE TEIUIOBOE H3NTyueHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cmenienus: Buna. 'mnoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHUS K UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl hotorddexra. YpaBHEeHHE
OunmrenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJICHME CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakawolrytro moBepxHOCcTh). Ombiter I1. H.
JleOenena.



BosHoBbIE cBOMCTBA yactull. Bonuel ne bpois. lnnHa BosHbL 1e bpouns u
pa3Mepbl 00JacTH JIOKAIW3alUU JABWXKYyILIeWca dactulbl. KopmycKymispHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 31eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJOTHMYECKHE MPOILECCHI: CIEKTPOMETD,
dboTodnemMeHT, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodPdeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenne nocrosiHHoiM [Inanka Ha ocHOBeE uccienoBanus Gporodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJIUO OT HAMPSIHKEHUS.

Tema 2. @usuka amoma.

OnbITHl 1O KCCIEAOBAHMUIO CTPOCHUsSI aroma. llnaHerapHas monenb aTtoma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MPHU MEPEX0ie aToMa
C OHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHue ceera. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

HaOmronenue mMHENYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA HOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HaOmronenue muHe4aToro crekTpa.

HccnenoBanue CrekTpa pa3pe:KeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocTossHHON Punbepra.

Tema 3. Quzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.



Hyxnonnas moxens snapa ['eitzenOepra—lMBanenko. 3apsin sapa. MaccoBoe
yucio sapa. M30Tonsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TIO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyyeHue.

3akOH pPaJMOAaKTUBHOTO pacnaja. PaaumoakTHBHBIE HW30TONBI B IPUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHue paguoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EctecTBenHblil poH u3nydenus. Jlozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sijipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepueie peaktopsl. [Ipobiemsl
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. OJKOJOTMYECKUE acCIEeKThl pPa3BUTUS
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

dyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHmaptHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sfepHbI  peakTop, TEPMOSICPHBIM peakTop, aTomMHas Oomoa,
MarHUTHO-PE30HaHCHasl TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMHUHUEM.

Pa3zgea 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Otansl pa3BuTHA acTpoHOoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIE OOBACHEHHS TPUPOIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoHOMUYECKHUX HCCAeAoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHuIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(MarpaMma «CHEKTpaJIbHbIN KJIACC —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee CTpoeHue
3B€31. COBpEMEHHBIE NPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.



Mneunslii Iyt — Hama [amakTtuka. Ilomoxenue u nBukenue ConHua B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenus: 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIs1 ONpe/IeTICHUs MOJ0XKEHUsI HEOECHBIX 00bEKTOB
Ha KOHKPETHYI JaTy: OCHOBHbIE cO3Be3aMs CeBEpHOro MOJIyIIapus U SpKUe
3BE3/IbI.

HabGmonenuss B Teneckon JlyHbl, IJIaHEeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Pu3n4ecKuil NPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JAATUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTU U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUUA  3aBUCHMOCTEU
(Gu3MUeCKUX BEIUYMH, NPOBEpPKA MPEIJIOKEHHBIX THUMNOTe3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax  «YUYEHHYECKUH  DKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.

O6o0uIeHne U cucTeMaTH3alus CoJIep KaHus pa3feioB Kypca «MexaHukay,
«MonexynsipHast pu3nuKa U TEpMOAUHAMUKA», «DNEKTpoauHaMukay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOU KapTUHE MUpPA, 3HAUCHUE OINKUCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKITHIA
bu3nUecKoil Teopuu, poJib GU3NIECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHHMA
0 (u3nUecKol KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUNA O IPUPO/IE.

MesknpeaMeTHbIEe CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM CONEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTe€MaTHKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHUH.



Mescnpeomemnule nonAmMuUA, C6A3AHHLIE C U3YYCHUEM MEM 0008 HAYYHO20
nO3HaHUA: SIBICHUE, HAYYHBIH (haKT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHHU. TpUTrOHOMETpUUYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIUU HA OCH KOOPIWHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3yieMEeHTApHBIX GyHKUMHA. [Ipu3Haku 1OHOOMS TPEyroIbHUKOB,
OTpeJIesieHHE TUIONIAIU TIIOCKUX QUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B >KUBOW MpUpONE, KoyieOaTeIbHbIC
JIBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKH TPH MPOU3BOJICTBE
ANEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOUIEH  cpenbl,
yIbTPA3BYKOBasg JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHBIE MOJIIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJABUTaTENb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IEYb,
JUHUU 3JIEKTponepeaay, 3J1eKTpOABUTaTeNb, paiap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN ammapar, BOJOKOHHAsI ONTUKA, COJIHEUHAsl OaTapes, CyTHUKOBBIC
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.






TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne  HaummeHoBaHue
n/ pa3aesioB U TeM
n NMPOrpaMmblI

KoanuecTBo 4acoB

Bcer
0

KonTpoabu
ble padoThI

IIpakTHyeck
ue padoTsl

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibH
ble pecypchl

Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Hayunsbiit MeTo

1.1 6
TIO3HAHUS TIPUPOJIBI
Wroro mo paszneny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpIOTO TEa 5 1
24 3aKOHBI COXpAaHCHHUS B 10 1
MEXaHUKE
Hroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHoBBI
3.1 MOJIEKYJISIPHOKUHETHYEC 15 1
KOU TEOpHUHU
3. Tepmonnuamuka. Ternos 20 1
bI€ MAITUHBI
ArperaTHble COCTOSTHUS
3.3 BemectBa. ®a3oBrle 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIe 24 1
49 [TocTrossHHBIM ) 24 1
ANEKTPUUECKUI TOK
43 Toku B pa3mUUHBIX 5
cpenax
Hroro mo pazneny 54

Paszen 5. PU3HUYECKHUH MPAKTUKYM

5.1 Du3ndecKuil TPaKTUKYM

16

16




Hroro no pasgeny

16

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

10

170

16




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumMmeHnoBaHnue
(uudposbie)
n/  pa3saejoB U TeM Bcer  Kourpouabn IpakTHYecK
oOpa3oBaTe/ibH
I MporpaMmMal 0 ble padoThbI ue padboThbl
ble pecypchbl
Paznea 1. JIEKTPOAUHAMMUKA
11 MaruauTHoe 1oJIe 14
12 DJIEKTPOMAarHuTH 13 1
asg UHAYKIHUS
Hroro no pazaeny 27

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

21 Mexanuueckue 10
Koie0anus
59 DIIeKTpOMarHuTH 15
ple KOJieOaHus
MexaHnueckue 1
2.3 3JICKTPOMAarHUTH 10 1
bI€ BOJIHBI
24 Onruka 25 1
Utoro no pazneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocuoset CTO

5 1

Hroro no pazneny

5

Pa3znea 4. KBAHTOBAS ®U3UKA

Kopnyckynsipao-
4.1 BOJIHOBOM
Jyaau3Mm

15

4.2 dusuka aroma

dusznka aTOMHOTO
anpa u
AJIEMEHTAPHBIX
YaCTHI]

4.3

Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DIIEMEHTHI
5.1 aCTPOHOMMH U
acTpou3uKu

12



Hroro no pazneny 12

Pasgen 6. PU3UMUYECKUI IPAKTUKYM

6.1 dusznyeckui 16 16
MPAKTHUKYM
Hroro mo pazaeny 16

Paznea 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMatusanus

1 00001IEeHNE
MIPEAMETHOTO
coJiepKaHus U

71 OITBITA 15
JIeTCIIEHOCTH,
IPUOOPETEHHOTO

PYU U3YyYCHHUH

Kypca ¢pusuku 10

— 11 kiaccoB
Uroro no pazneny 15
PezepBHOE Bpemst 10
OBIIEE
KOJIMYECTBO
YACOB I1O 170 4 16

I[TPOTPAMME



