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1 IIOACHUTEJIBHASA 3AITMCKA

PabGouass mnporpamma o0011eo6pa3oBaTeIbHON YUeOHOUW TUCIUILUIMHBI
B/1.06 ®usuka paspaboTana Ha ocHoBe Tpedosanuit ®I'OC COO', ®I'OC CIIO! o
cooTBeTcTBYIOIIEl crenuansHocTd U @OIT COOM ¢ yuetom paboueii mporpamMmsl
BOCIIUTAHUA VISl pealu3aiu 00pa3oBaTEIbHON MPOTrpaMMbl MO CHEIHATBHOCTH
CneunanbHocts 19.02.11 TexHonorusi MpoayKTOB MHUTAHHUS U3 PACTUTEIBHOIO
CBIPbSI.

Henbro n3ydenus: aucruiinabl bJ1.06 ®usuka sBisercs popMupoBaHue y

OOyJarOIIINXCS:

- HUHTEpeca U CTPEMJICHUS] O0yYAIOUIUXCS K HAYYHOMY H3YYEHUIO MPUPOJBI,
pPa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

- pa3BUTHUE MPEJCTABICHUN O HAYYHOM METOJIE TTO3HAHUS U (OPMUPOBAHUE
MCCIIEIOBATEIICKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

HAay4YHOr0O MHMPOBO33PDEHHS KAaK pe3yjbTara HU3YYEHHUs] OCHOB CTPOCHUS
MaTepuH U (PyHTaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

- YMEHHUI OOBSCHATH SBIICHUS C HCIOIb30BaHUEM (U3MUECKUX 3HAHUU U
HAy4HBIX JOKa3aTEIbCTB;

- (opMupoBaHUE MPEJACTABICHUN O poiau (U3UMKHU JJIsI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTrxeHre 3TUX 1ejed o0ecrneunBaeTcs pelieHueM CIEAYIOMMUX 3a/iad B
mpoliecce u3y4eHust Kypca QU3UKU Ha YPOBHE CpeIHEro o01iero 0opa3oBaHus:

- NpuUOOpeTeHHWEe  CUCTeMbl 3HaHUH 00  o0mmMX  (QU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAax, TEOpHUSAX, BKJIOYas MEXAHUKY, MOJICKYISPHYIO
(bU3HKY, FTEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H DJIEMEHTHI aCTPODU3HKY;

- (dopmMupoBaHHE yMEHUW TMPUMEHSITh TEOPETHUECKUE 3HAHUS IS
00BsCHEHUS] (PU3MUYECKHUX SIBIICHUM B MPUPOJIC W ISl TMPUHATUS MPAKTHUECKUX
pPEIIEHNI B MOBCEAHEBHOW KU3HH;

- OCBOGHHE CIIOCOOOB pEIICHUS] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMN
dbu3uyeckor MOJEbI0, 3a]ad, IMOJAPa3yMEBaIOIIUX CAMOCTOSITEIbHOE CO3/IaHUE
dbu3nYecKol MO, alcKBaTHOM YCIIOBUSIM 3a/1a4H;

- MOHMMaHWEe (UBUYECKUX OCHOB M TMPUHIIMIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSHUS HA OKPYXKAIOIIYIO CPENY;

- OBJIQJICHUE METOJAMU CAMOCTOSITEJIBHOTO TJIAHUPOBAHUS M TPOBEICHUS
bu3NUecKuX OKCIEPUMEHTOB, aHajinu3a ¢ UWHTEpHperanuu  UHGOpPMAIHH,
OIPEAEIICHHS JOCTOBEPHOCTH NOJIYUYEHHOTO PE3yJIbTaTa;

- CO3/1aHUE YCJIOBUU VISl PA3BUTHS YMEHUM MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Jluctinmmaa «Pu3uKay BXOAUT B 00IIe00pa30BaTEIbHBIN ITUKII U SBIISICTCS
o0si3aTeNbHBIM  00111e00pa30BaTeIbHBIM  YU€OHBIM TMPEAMETOM, H3y4yaeTcsl Ha
0a30BOM ypOBHE i1 €CTECTBEHHOHAYYHOTO TMPOGWiIs IO CHEUaTbHOCTH
CnemumansHocth 19.02.11 TexHosoruss NpoOAyKTOB MUTAHUS M3 PACTUTEIBHOIO
CBIPBSI.



2 IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JTUCIIUITJIMHbI

OcBoeHue coaepkaHust TUCIHUITUHBI « DU3MKa» 00€CTIeUNBAET TOCTUKECHHE
OOyYaroIMMUCS JIOCTHKEHUE CIEAYIOIMX JIMYHOCTHBIX, METANpPEAMETHBIX M
IPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

JInuHOCTHBIE pe3yibTaThl OCBOCHMsS ydeOHoro mnpeamera «Duzukar»
JOJIKHBI OTPAXar0T TOTOBHOCTb M CIOCOOHOCTh O0YYaIOIIUXCSl PYKOBOJICTBOBAThCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMMO3HWIMEH JWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIUOHHBIM IIEHHOCTAM POCCUHCKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOIO
ONbITA U ONbITA JAECATEIBHOCTH B IMPOLECCE PEANN3AMU OCHOBHBIX HAIPaBJICHUU
BOCHIUTATEIBHOMN JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasx1aHCKOTO BOCITUTAHUS:

COPMHPOBAHHOCTh  TPAXKIAHCKOW MO3WIMHM  OOydJaromierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHHUCTHUYECKUX U
JEMOKPAaTUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TPAXKIAHCKOTO
o0IllecTBa, y4acTBOBAaTh B CAMOYINPABJICHUU B MIKOJE W JETCKO-FOHOIIECKHUX
OpraHu3alusx;

YMEHUE  B3aMMOJECHCTBOBATH C  COUMAIBHBIMU  HWHCTUTYyTaMH B
COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEINBHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKOU rpaXXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA,;

LIECHHOCTHOE OTHOLIEHHWE K T'OCYJApPCTBEHHBIM CHMBOJAM, JOCTHKECHUSAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHUE JJUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO OyAYIIETO;

4) 5CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (PU3NUECKON HAYKE;

5) Tpy10BOTO BOCITUTAHUS:

WHTEpEC K pa3auvHbIM chepaMm mpodecCHoHaNIbHON NEeATeTbHOCTH, B TOM
YHCJI€ CBA3aHHBIM C (DU3UKON M TEXHUKOU, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodecCuu 1 peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHHIO B 00JIACTH
(bU3UKN Ha MPOTSHKEHUU BCEU JKU3HU;

6) 9KOJOrMYECKOTO BOCTIUTAHHMS:



c(hOPMHPOBAHHOCTh AKOJOTUYECKON KYJIBTYPhI, OCO3HAHHE TJI00ATEHOTO
XapaKTepa SKOJOTUYECKHUX MTPOOIIeM;

IJIAaHUPOBAHKUE M OCYILIECTBIICHUE JIEUCTBUI B OKPY’KAIOIIEH cpene Ha
OCHOBE 3HaHUS 1IeJIe YCTOMUMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

Pacmupenue omnbita AesITEIBHOCTH YKOJIOTMYECKON HApaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI M0 (PU3UKE;

7) LICHHOCTH HAYYHOTO MO3HAHHUS:

c(hOpMHPOBAHHOCTHL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKH;

OCO3HAaHUE IEHHOCTH HAy4YHOH JEeSATENbHOCTH, TOTOBHOCTH B IpOIIECCE
M3y4deHUs (PUBUKHU OCYIIECTBISATh MPOSKTHYIO M HCCIICIOBATEIBCKYIO IEITEIHHOCTh
WHIWBUIyJIBHO U B TPYIITIE.

B mporecce qocTrKeHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS ITPOTPAMMBI
mo ¢u3nKe IS YPOBHS CpPEIHETO o0O0Iero oOpa3oBaHusl y O0OyYaromuxcs

COBEPIIECHCTBYETCS AMOLHUOHAIIbHBIN WUHTEIUIEKT, MpEAnoararonmii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHMs,  BKJIIOYAIONIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

AMOIIMOHAJILHOE COCTOSIHME, BHUJETh HAIPaBICHUS Pa3BUTHUS COOCTBEHHOM
AMOITMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTHh aJanTHPOBATHCS K
AMOITMOHAIEHBIM U3MEHECHUSIM | TIPOSIBIISATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKJIIOYAIOIICH CTPEMIICHUE K JTOCTHKECHUIO €U
U YCIIeXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE NIEWCTBOBATH, UCXOJS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CHOCOOHOCTh IMOHUMATh  AIMOIMOHAILHOE
COCTOSIHUE JIPYTHX, YYUTHIBAThH €TI0 MPU OCYIIESCTBICHUH OOIICHHS, CIOCOOHOCTH K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBAThH
OTHOIIEHUSI C JPYTUMHU JIIOJbMU, 3a00TUTHCA, MPOSBISATH MHTEPEC W pa3periaTh
KOH(MITUKTHI.

MertanpenMeTHble pe3ybTaThl OCBOCHHS IMPOTPaMMBbI CPEIHEr0 O0OIIero
00pa3oBaHUsl TOJDKHBI OTPAXKATh:

OBnancHNE YHUBEPCATHHBIMY ITO3HABATEIBHBIMU JCHCTBUSMH:

1) 0a30BbIC IOTHYCCKUE ICHCTBU:

CaMOCTOATENTLHO  (OPMYNIHPOBATH W  aKTyaIM3UPOBaTh  MPOOIEMY,
paccMmaTtpuBaTh €€ BCECTOPOHHE,

OTIPENCIATh I JIEeATCILHOCTH, 3a7aBaTh MapaMeTPbl U KPUTECPUU HX
JTOCTIDKCHHUS, BBISBIISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PAacCMaTpPHUBACMBIX
(U3HYECKUX SBICHUSIX;

pa3pabaThIBaTh IJIAH PEIICHUS IPOOIEMBbl ¢ YIETOM aHaIM3a UMEIOIITUXCS

MaTepHaTbHBIX M HEMAaTEPUATBLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3yNbTATOB IEJISAM, OIIEHUBATh PUCKHU MOCIIECICTBUM e TEILHOCTH;



KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B  YCJIOBHUSX PEAITBHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHHUE TTPH PEIICHUH KU3HEHHBIX MTPOOIIEeM.

2) 0a30BbIC UCCIIEIOBATEILCKUE ICHCTBHS:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMU MOHSATUSIMU U METOJAMHU

duznyecKoil HayKu;
BJIQJICTh HaBBIKAMH YYE€OHO-MCCIIEIOBATEIHCKON W TPOCKTHOW MESITCIHBHOCTH B
obnactu (pU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIHHOMY ITOHCKY
METOJIOB peIIeHus 3a7ad (PU3NUECKOTO COACP)KAHMS, MPUMEHCHHIO Pa3TUIHBIX
METOJIOB ITO3HAHMS;, BIAJACTh BUJIAMHU ICITSILHOCTH T10 MOJTYYSCHUI0 HOBOTO 3HAHUS,
€ro WHTEpHpeTalnH, MPeoOpPa30oBaHUI0 W MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JJaHUHU yUEeOHBIX MTPOCKTOB B 00acT (PU3NKHY;

BBISBJISITh MPUYMHHO-CIICACTBCHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHMS, HAXOIUTh ApTyMEHTHI IJIS I0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 32/1aBaTh MApaMETPhl U KPUTESPUU PCIICHUS;

aHAMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl pPe3yJIbTaThl,
KPUTHYECKHA OIEHUBATh WX JIOCTOBEPHOCTh, MIPOTHO3UPOBATH U3MECHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M  (POpMyJIHpOBaTh COOCTBEHHbIE 33Jaud B  00Opa30BaTEIbHOU
JESATETLHOCTH, B TOM YHCIIE TIPU U3yUeHNUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAHUS 10 (U3UKE B TPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIIbHOCTH;

YMETh HWHTETPUPOBATh 3HAHUS W3 Ppa3HBIX MPEJAMETHBIX OOJacTeH;
BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS]; CTABUTh
MPOOJIEMBI U 33]1a4YH, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHMUS.

3) paboTta ¢ HHpOpPMAIUCIi:

BJIAJICTh HABBIKAMH TTOJTYYCHUS HHPOpMAUK GU3HIECKOTO COACPKAaHUS U3
HMCTOYHMKOB PAa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IOWCK, aHaJu3,
CUCTEMATH3AIMI0 W WHTEPHpPETAni0 WHPOpMAIUKA pPa3INYHBIX BHIOB W (Hopm
MIPEICTABIICHHS;

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIB30BaTh CPENCTBA HWH(POPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIlMOHHBIX
3a/1a4 ¢ COOII0/IEHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKU O€30MaCHOCTU, TUTUEHBI,
pecypcocOepeKeHrs, MPaBOBBIX W JTUYECKUX HOPM, HOpPM HHGOPMAITMOHHON
0e30I1aCHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJEpkKAHUS B Pa3IMYHBIX (hopmaTax ¢
y4€TOM HazHaueHUs1 HHPOPMAIIMK U 1IETIEBON ayJAUTOPUH, BEIOUPAst ONTUMATHHYIO
dbopMy mpesicTaBIeHUS U BU3yaJIn3aIiH.

4) OBnajaeHue YHHUBEPCATHLHBIMH KOMMYHUKATHBHBIMHU JICHCTBUSMHU:
oOIIeHHE:



OCYIIECTBISTh OOIIEHHE Ha YypoKax (HU3MKM W BO BHE-YPOUHOM
JESITEIbHOCTH; Paclo3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTyaluil U CMsr4yaTh
KOH(JIMKTHI;

pa3BEPHYTO U JOTMYHO U3JIaraTth CBOIO TOYKY 3pPEHMS C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

COBMECTHAs I€ATEIbHOCTb!

MOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON W MHIUBUAYaIbHOM
paboThl; BHIOMpATh TEMATUKY M METOJbI COBMECTHBIX NIEHCTBUIC YUETOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEMN Ka)X0ro 4jeHa KOJUIEKTHBA;

OpPUHUMATh LEId COBMECTHOM JESTENbHOCTH, OPraHu30BBIBaTh U
KOOPAVUHUPOBATh JEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEHCTBUM,
pacnpenenarTb poid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPE3yJIbTaTbl
COBMECTHOM paboTHlI;

OLICHMBATh Kauye€CTBO CBOET0O BKJIAJA U KaXKJOT0 y4YaCTHHMKAa KOMAaH[bl B
o01IuMi pe3yabTaT Mo pa3padOTaAHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE NPOEKTHI, OLIEHMBATh HJAEH C MO3ULUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATErHMYECKOE IOBEACHUE B Pa3IUUHbBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

5) OrnazeHue YHUBEPCATBHBIMH PETYISTHBHBIMU JCUCTBHUSIMU:
caMOOpraHU3alus:

CaMOCTOSITENIHO OCYIIECTBIISATH T0O3HABATENBHYIO IEATEIBHOCTh B 00JaCTH
(U3MKM W aCTPOHOMHH, BBIABISITH NPOOJEMBI, CTaBUTh M (OPMYIHPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATENIbHO COCTABJISITH IUIAH PEIICHUS PACYETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW padOThl ¢ YU4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CUTYAaIUsIM;

pacuMpsITh paMKH y4€OHOTO MpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBINM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CII0COOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHHUIO dPYIUIIMU B 00J1acTU
(U3HKHU, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb!

JaBaTh OLICHKY HOBBIM CHUTYaLHsM, BHOCUTH KOPPEKTUBBI B
NEeSATENBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM;

BJIa/IETh HABBIKAMU TO3HABATENILHON PE(IIEKCUU KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI pedieKCUU Uil OLEHKH CHUTYyalluH, BbIOOpa

BEPHOT'O PEILICHUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIIECHUS MO HX
CHUKEHUIO; MPUHUMATh MOTHUBBI U apTYMEHTHI APYTHUX MPU aHAIHU3€ PE3YJIbTATOB
NEeATENBHOCTH.

NPUHATUE CeOsI U JPYTUX:



IPUHUMATH CeOsl, TOHUMast CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€ Pe3yIbTaTOB
JeSITeIbHOCTH; IPU3HABATh CBOE MPaBO U MPABO JAPYTUX HA OIIUOKH.

[TpenMeTHbIe pe3yabTaThl OCBOCHHUS MporpaMMbl Mo (usuke. B mporecce
U3y4eHus Kypca pusuku 0a30BOro ypoBHs B KOJUIEHKE 00yUaIOIUNCS HAYYUTCS:

JIEMOHCTPUPOBATH Ha MpUMEpax poJib U MecTo pu3uku B HOPMUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTHHBl MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B TPAKTUYECKOMN ACSITEIBHOCTH JIIOJICH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS HW3YUYEHHBIX (UIUYECKUX MOJIETeH:
MaTepHalibHasl TOUKa, UHEpIMaJIbHAs CUCTEMA OTCUYETA, AOCOJIIOTHO TBEPIOE TEIO,
UJCAIbHBIN Ta3, MOJIETU CTPOCHUS ra30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/ IPH pelIeHnU GU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3UIECKHUE SBICHUS (ITPOIIECCHI) U OOBICHATH X HA OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KHHETUYECKOM TEOpPHHM CTPOEHUs BEIIeCTBa U
ANEKTPOJMHAMUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOINHEIHOE IBUKEHUE,
CBOOOJHOE MaJ€HUE TEJl, IBHKEHHE MO OKPY>KHOCTH, MHEPLHUs, B3aUMOJICHCTBUE
Ten, nuddys3us, OpOyHOBCKOE NBUKEHUE, CTPOCHME KUIKOCTEU U TBEPABIX TEII,
M3MeHeHne o0bEMa TeNl NMPHU HArpeBaHHM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapEHUe, KOHJEHCAlus, IUIABJICHUE, KPUCTAUIM3alus, KUIEHUE, BIIAXKHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPHU €r0 HAarpeBaHUM B 3aKPBITOM COCY/IE,
CBA3b MEXAY ITapaMeTpamMHu COCTOSHUS ra3a BH30MNPOLECCax, dJIEKTPU3ALMS Tell,
B3aMMOJICUCTBUE 3aPsI0B;

OIKCHIBAaTh MEXAaHUYECKOE JIBUKEHUE, UCIOJIb3YSl (PU3NUYECKUE BEIUYUHBIL:
KOOpJMHATa, IyTh, IEpPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIa,
MMITYJIbC TeJla, KUHETUYECKasi SHEPIusi, MOTEHUUAJIbHAs SHEPIHs, MEXaHHYeCKas
paboTa, MexaHUYecKas MOIIHOCTb, MpPU ONUCAHUU NPABWIBHO TPAKTOBATH
(U3HYECKUIl CMBICI HUCIOJNb3YEMbIX BEIUYMH, MX OOO3HAUYECHHS] M €IUHHIIBI,
HaxoJUTh (hOPMYJIbl, CBS3bIBAIOIIME AAHHYIO (PU3UYECKYIO BEJIUYMHY C APYTHUMHU
BEJTMYMHAMU;

ONMKCHIBATh M3YYECHHbIE TEIJIOBBIE CBOMCTBA TEJA M TEIUIOBBIC SIBICHMUS,
UCTIONB3ysl (U3MYECKHE BEIMYMHBL: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOrO JIBHIKEHHsI MOJIEKYJI, CPEIHEKBaApaTHYHAas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI SHeprusi, padbora rasa,
KOA(PGUIIUEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JBUTATENsl; IMPU  ONUCAHUH
OPaBWJIBHO TPAKTOBAaTh (DU3MYECKUN CMBICT HCIOJB3YEMBbIX BEJIMYUH, UX
0003HAaUEHHUS W €AMHULBI, HaXOAUTh (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTHMU BEITMUYUHAM;

ONMKCHIBATh  M3YYECHHBIC  DJIEKTPUUYECKHE  CBOMCTBA  BeEIIECTBA U
ANEKTPUYECKUE SIBJICHUS (MPOLIECChl), HCMOIb3YyS (U3UUECKUE BEJIMYMHBIL:
ANEKTPUUECKUHN 3apsll, 3JIEKTPUUECKOE MOJIe, HANPSKEHHOCTh MOJI, MOTEHLHUAT,
Pa3HOCTH MOTEHIMAJIOB; IPU ONTMCAHUU MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICIT
UCIOJIb3YEMbIX BEJIUYMH, UX

0003HAaYEHUsI U EQUHUIbI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIIME JIAHHYIO
Gu3HYECKyI0 BEIMYHHY C JPYTMMH BEIHYHHAMUY;



aHATM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBIICHUS, UCTIONIB3Ys (PU3NIECKUE3aKOHBI
Y TIPUHUUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsr HproToHa, 3aK0H
COXpPAaHEHUS MEXaHMYECKON HSHEpPruM, 3aKOH COXPAHEHUS HMIYJIbCA, MPUHIIUI
CYyHEPHO3ULINHA CHJI, NPUHLUIN PAaBHONPABUS HHEPUUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Fa30BbIC 3aKOHBI, CBS3b
CpellHel KWHETHYECKON IHEPTrUu TEIJIOBOrO JBMXKEHHS MOJIEKYJ ¢ a0CONIOTHOM
TeMIepaTypod, TMepBbIM  3aKOH  TEPMOJUMHAMHUKHA, 3aKOH  COXPAaHEHUS
ANEKTPUYECKOro 3apsAna, 3akoH KysnoHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKECHHE W YCIIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIldH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX 0€30MacHOTO HCIOJIb30BaHUS B
MOBCEIHEBHOM )KU3HU;

BBITIOJIHATh IKCIIEPUMEHTHI IO HMCCIEIOBAaHUIO (DU3UYECKUX SIBIICHUNA U
MPOIIECCOB C MCIOJIB30BAHUEM TIPSIMBIX, U KOCBEHHBIX H3MEPECHHUH, MPU STOM
dbopmynupoBaTh NpoodIeMy/3a1auy U TUIOTE3y Y4EOHOTO SKCIEPUMEHTA, COOUPAThH
YCTAHOBKY U3 IIPEIJIOKEHHOTO 000PY/I0BaHMUS, IPOBOUTH OMBIT U POPMYTUPOBATH
BBIBO/IbI;

OCYHIIECTBJISATh MPSIMbIE M KOCBEHHbIE M3MEPEHMsI (DU3UYECKUX BEITUYMH,
IIPY 3TOM BBIOMPATH ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCIIOJIb30BATh U3BECTHBIC
METObI OLIEHKU MOTPEIIHOCTEN U3MEPEHNUN;

UCCJIENOBATh 3aBUCUMOCTH MEXIy (U3NYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcHpoBaTh pe3yabTaThl MOJIYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIC
Ta0JIuI U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS,

coOJro1aTh TpaBUiia 0€30MacHOTO TpyAa MPHU MPOBEACHUM UCCIEAOBAHUN
B paMKax Y4YeOHOro SKCHEpUMEHTa, y4eOHO-HCCIIEOBATENbCKON M TMPOEKTHOU
JESATEIBHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1a0OpPaTOPHOro
000pynoBaHUs;

pemiath pacy€THbIE 3aJauyd C SIBHO 3aJaHHOM (PU3MYECKON MOJEIbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aa4u
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (U3UYECKUE BETUYUHBI U (DOPMYIIBI,
HEOoOXoMUMbIE NJisi €€ PEIIeHHs, MPOBOJUTh PAaCU€Thl U OLIEHUBATh PEATHHOCTDH
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI,

perarb KaueCTBEHHBIE 3aa4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXKIECHUM C ONOpPOM HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SBJICHHUS;

UCIIOJB30BaTh  MPH  pEHIeHWH  y4yeOHBIX  3a7a4y  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTUU JJIA TTOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
U TIPE/CTaBIICHUs YYEOHOW U HAYYHO-TIOMYJISIPHOM MH(OpMaIuu, MOJTyYeHHOU U3
Pa3JIMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJydaeMyro HHGOPMAIIUIO;
NPUBOJIUTH TPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBICHEHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHU;
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WCITOJI30BATh TEOPETUUYECKHE 3HAHMS MO (PU3HKE B TIOBCETHEBHOU KU3HH
U1l obecniedeHrs 6€30MacHOCTH MPU OOpallleHUuH ¢ MPpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMH, JJISI COXPAHEHHS 370POBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUSI B OKPY’KaroIIeh cpeie;

paboTaTh B TPYIINIE C BBINOJHEHUEM PA3JUYHBIX COIHMAIBHBIX PpOJIEH,
IJIAHUPOBATh Pa0OTy TPYIIBI, pPAMOHATBLHO pPACHpPEEisaTh OOSI3aHHOCTH U
IJIAHUPOBATH JACATEIBPHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aJCKBATHO OICHWBATH
BKJIQJT K&KJIOTO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE PacCCMaTPUBAECMOU MPOOIIEMEI.

JEMOHCTPUPOBATH Ha TIPUMEPAX POJIb © MECTO (PU3MKH B (DOPMUPOBAHUH
COBPEMCHHOM HAy4YHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKOW JEATEILHOCTH JIIOJICH, IEJIOCTHOCTh M €JIMHCTBO
bu3uYecKor KapTHUHBI MUPA,

YYUTBIBATh T'PaHUIIBI MPUMEHEHHUS HW3YyUYCHHBIX (DPU3UUECKUX MOJCICH:
TOYCUHBIA AJICKTPUUSCKHUHN 3aps/l, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, S/ICpHAs
MOJICNTb aTOMa, HYKJIOHHAS MOJEIh aTOMHOTO sipa TMPHU PEIICHUHA (HU3HMICCKUX
3ajay;

pacrno3HaBath puznuecKkue siBJIeHUs (IIPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJICKTPOIMHAMHUKH M KBAHTOBOW (PM3HUKH: JIEKTPUUYECKAS MMPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCHCTBUS TOKAa, B3aWMOCHCTBHE
MarHuTOB, OJJICKTPOMAarHWTHAsT WHIYKIHS, JCHCTBHE MAarHUTHOTO TIOJS Ha
IIPOBOJHUK C TOKOM M JIBIDKYIIUHCS 3apsill, AJIEKTPOMarHUTHBIE KoJieOaHUs U
BOJIHBI, MPSMOJIMHEMHOE pacIpoCTpaHEHUE CBETa, OTPAKEHUE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus U TOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboToanekTpudeckuit 3GhexT (hoTodr¢deEKT), CBEeTOBOE JaBJICHHE, BOZHUKHOBEHHE
JUHENYaTOro CHEeKTpa aroMa BOJOpOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaIMOAKTUBHOCTH;

ONKCHIBATh M3YUYCHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE,  DJICKTPUYECKYI0  TMPOBOJMMOCTh  Pa3IMYHBIX  Cpela) |
ANIEKTPOMATHUTHBIE SIBICHUS (MIPOIECCHI), UCMONB3YS (U3UYECKUE BEITMYHUHBIL:
ANEKTPUUECKUIN 3apsiji, CHJIa TOKa, DJEKTPUUYECKOE HAIMPSHKEHUE, DIEKTPUUYECKOE
COTIPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, MJICKTPOJBMXKYIAs cuiia, paboTa TOKa,
UHIYKIHMS MarHUTHOTO ToJisg, cuiaa Awmrmepa, cwia JlopeHna, WHIYKTHBHOCTH
KaTyIIK{, SHEPTUsl DJIEKTPUYECKOTO0 M MArHUTHOTO TIOJIeH, MEepUoJ W 4YacToTa
Koiebanuii B KojeOaTenbHOM KOHTYpe, 3apsAll M Cuja TOKa B MpoIecce
TapMOHUYECKUX DJCKTPOMATHUTHBIX KojieOaHWid, (OKYCHOE pacCTOSHUE U
ONTHYECKass CWJIa JIMH3bI, MPH OINMHWCAHWWA TPABUIBLHO TPAKTOBATh (HHU3UUCCKUI
CMBICIT HCIIOJB3YEMBIX BEIMYMH, HX OOO3HAYCHHMSI W EIUHUIILI, YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOININE JAHHYIO (PU3UYCCKYIO BEIMUNHY C IPYTUMH BETMIMHAMH,

ONKMCHIBATh H3YYEHHBIC KBAHTOBBIC SIBJICHHUS M IPOICCCHI, HCIOJB3YS
(Gu3NYecKrue BEIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI |
JacTOTa CBETa, SHEPTHs U UMITYJIbCe (OTOHA, TIEPHUOJ MOTypacnaaa, YHEPTUS CBS3H
ATOMHBIX SIJIep, TNPH ONHMCAaHWW TPABUIBHO TPAKTOBAaTh (DU3WUYSCKUN CMBICI
UCIIOJIb3YEMbBIX BEJIMYHMH, UX 0003HAUYCHHS U €UHUIILI, YKA3bIBATh (DOPMYIIBI,
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CBS3BIBAIOIIME JIAHHYIO (DU3MUECKYI0 BEJIUYUHY C JAPYTUMU BEJIMYMHAMH,
BBIUUCTISAThH 3HAU€HNE (PU3UUYECKOI BEIMUUHBI;

aHaJIM3UPOBATh (PU3NUECKUE MTPOLIECCHI U SBJICHUS, UCIOJIb3YsA(PU3NUECKUEe
3aKOHBI W NPUHLHUIBL 3aKOH OMa, 3aKOHBI IOCJIEA0BATEIBHOIO UIIAPAUIEIBHOTO
COCIMHEHHs TIPOBOJHMKOB, 3aKOH JIxoyis—JIeHna, 3aKOH 3JIEKTPOMATrHUTHOM
WHIYKIUHU, 3aKOH MPSIMOJIMHEWHOIO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHHE OiHIITEHHaA st doTtorddekra,
3aKOH COXPAHEHHsI SHEPIHH, 3aKOH COXPAHEHHsI HMITYJIbCa, 3AaKOH COXPaHEHHS
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXpPaHEHUs MacCOBOr0 4ucia, mocTyiatel bopa,
3aKOH PaJMOaKTUBHOIO pacraja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKO0HA, €Tr0 MaTeMaTUYeCKOe BBIPAKCHUE U YyCIOBUS (TPaHUIIBI, 00JACTH)
IPUMEHUMOCTH;

ONPENENATh HANPABICHUE BEKTOpAa MHAYKIIMM MAarHUTHOTO IIOJIS IPOBOJHHKA C
TOKOM, cuJibl AMnepa u cuiibl Jlopenua;

CTPOUTb U OIMHCHIBATh HM300pa’k€HUE, CO3/1aBaEMOE€ IIJIOCKHM 3€pKalioM,

TOHKOM JIMH30M;
BBIMIOJIHSATH SKCIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NYECKHUX SIBIIEHUN U MPOLECCOB
C HUCIOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX U3MEPEHUI: MPU 3TOM (POPMYIHPOBATH
npobJieMy/3aauy U TUIIOTE3Y y4eOHOro 3KCIEpUMEHTa, COOMpaTh YCTAHOBKY M3
MPEAJIOKEHHOTO0 000pYyI0BAHHUS, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJBL;

OCYUIECTBJISITh MpPSIMbIE U KOCBEHHbIE M3MEPEHHS (PU3MUECKUX BEIUYHH,
IIPU 3TOM BBIOMPATh ONTUMAIIbHBIN CLIOCOO M3MEPEHUS U UCIIOIb30BATh N3BECTHBIE
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUM;

UCCIIEI0BaTh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C MCIOJIb30BAaHUEM
OpsSMBIX HM3MEPEHMH: MpU STOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHUpPOBAThH
pe3ysbTaThl MOTYYEHHOM 3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHUAE TAOIMI] U
rpaduKoB, AeaTh BBIBOJbI IO PE3YJIbTaTaM HCCIIECIOBAHNUS;

co0ro1aTh MpaBwiia 0€30MacHOro TpyJa MpU MPOBEAECHUHN UCCIIEOBaHUN
B paMKaX Y4YeOHOro 3KCIEepUMEHTa, y4ueOHO-MCCIIENOBATENIbCKOM M IMPOEKTHOM
JEeSATEIbHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1a0OpPaTOpPHOro
000pynoBaHUs;

pemiath pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (DU3MYECKON MOJEIbIO,
UCIIONB3Ysl (PU3UYECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBUA 3aa4H
BbIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (U3UUECKUE BETUUYMHBI U (HOPMYJIBI,
HE0OXoAuMbIEe JJid €€ pelleHus, MPOBOAUTh PACU€Thl U OLIEHUBATh PEAIbHOCTD
MOJIyYEeHHOTO 3HaYeHUs (PU3MUECKON BEIHUMHBI;

pewiarsb KauyeCTBEHHBIE 3a1auu: BBICTPANBAaTh JIOTUYECKU
HEITPOTHBOPEUYMBYIO LIENIOYKY PACCYKIEHUW C OMOPOM Ha HW3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

UCIIONb30BaTh  NPU  PEIIEHWH  Y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMALMOHHBIE TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALIUU
U TpEJICTaBICHUs y4eOHOM U Hay4YHO-TIOMYyJIApHOM MH(OpMAaLNU, TOTy4YEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIYYaEMyH0 HHPOPMALIHIO;
OOBACHSTh NMPUHIMIBI JACUCTBUS MAIlIMH, NMPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCIOBHUS UX 0€30MaCHOTO UCIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;
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MPUBOJUTH MPUMEPHI BKJIA/la POCCHICKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B NOBCEIHEBHOM KU3HU
i obecrieyeHUs: 6€30MacCHOCTH MPHU OOPAIIEHUU C MPUOOpaMU M TEXHUYECKUMHU
YCTpOMCTBaMH, JIJIsl COXPAHEHUS 370POBbsSI M COOTIOACHUS HOPM IKOJIOTUYECKOTO
MOBEAECHHUS B OKPYXKAIOUIEH CPEJIE;
paboTaTh B rpyNIe C BBHIIOJHEHUEM PA3JIMYHBIX COLIMANIBHBIX POJIEH, TUIAaHUPOBATH
paboTy TIpynmbl, palMOHAIBHO paclpeacisiTh OO0A3aHHOCTM U IUIAHUPOBATH
JESITEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, a/ICKBATHO OLICHUBATh BKJIaJ KaX10I0
U3 YYACTHUKOB T'PYIIIIbI B PEIICHUE PACCMAaTPUBAEMON IPOOJIEMBI.

3 COAEP) KAHUME JUCHHUIIJINHBbI

Paznen 1. ®usuka 1 METObI HAYYHOTO MTO3HAHUS.

®u3uka — Hayka O npupozae. Haydnble METOAbI NMO3HAHUS OKPYKAIOIIETO
MHpa.

Pomp o3kcnepuMeHTa M TEOpUM B IPOLIECCE IMO3HAHUS  IPUPOJBI.
DOKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (pU3NYECKHX SIBIEHUN M IpolieccoB. HayuHble runoressl.
®dusnyeckre 3aKOHbl U TeopuH. ['paHUIlbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons u mecTto Quszuku B (pOpMUPOBAHMHM COBPEMEHHOW HAay4YHOW KapTHUHBI
MUpa, B TPAKTHYECKOMN JAESTEIbHOCTH JIOJIEH.

Jlemoncmpayuu

AHanoroBele W HUGPOBBIE H3MEPUTEIbHBIE MTPUOOPHI, KOMITBIOTEPHbIE
JATYUKH.

Pasznen 2. Mexanuka.

Tewma 1. Kunematuka

Mexannueckoe ABuKeHHEe. OTHOCUTEIBHOCTh MEXaHHUYECKOTO JBHXKECHUSI.
Cucrema otcu€ra. TpaekTopusi.

ITepemenienne, CKOpPOCTh (CpeaHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHUE MAaTE€pUaIbHOW TOYKH, MX MPOEKIMH HAa OCHU CHCTEMbI KOOpIWHAT.
CioxxeHue nepemMenieHuil u CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MPSMOJUHEHHOE ABWXKeHue. ['paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IYTH U NEPEMEIICHUS
MAaTepUaIbHON TOUYKU OT BPEMEHH.

CBoOosiHOE MajieHue. Y CKOpeHrue CBOOOHOTO MaiCHUsI.

KpuBonmuuennnoe nBwxkeHue. JIBUKEHHE MaTrepualbHOW TOYKH IO
OKPYHOCTH C IIOCTOSTHHOM I10 MOAYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JUHENHAA
ckopocTb. [lepuon u yactora obpaiienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE. CIHUAOMETD,
JBH>KCHUECHAPSIOB, IIEMTHBIE U PEMEHHBIE IEPEeAayH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MIUTFOCTPALIUS KHHEMATUUYECKUX XAPAKTEPUCTUK
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JBH>KCHUSL.

[IpeoOpa3zoBaHre ABMKEHUN C WCIOJIH30BAHUEM TIPOCTHIX MEXaHH3MOB.
[Tamenue Ten B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

HabGmoenue nBmkeHus Tena, OpoIeHHOro Mo/l YIJIOM TOPU30HTY u
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOIO NaJeHUS.

Hanpagiienue cCkopocTy npu JIBUKEHUU MO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, Jlabopamophvie 3anamus*

N3ydenne HepaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHUS MITHOBEHHON
CKOpOCTH.

HccnenoBanne COOTHOMIEHUST MEXAY IyTSMH, NPOUICHHBIMU TEJIOM 32
MOCJICIOBATEIbHBIE PABHBIC MPOMEXKYTKA BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS IIapuKa B BA3KOU KUIKOCTH.

N3yueHue NBM>KEHUS Teja, OPOIIEHHOTO TOPU30HTAILHO.

Tema 2. Jlunamuka.

[Ipuammn  otHOocuTenbHOCTM  [amunes. Ilepseiii  3akoH  HerotoHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoil 3akoH HperoToHa
IUIsl MaTepuaabHOM TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuia Tspkectu. IlepBas kocmmueckas
ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (okosi, CKoIbkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJBXKEHUS U cuiia TpeHus nokosi. KosaduuueHt tpeHusl.
Cuna conmpoTUBIICHUS MPU IBUKCHUU TEJIA B )KUIKOCTH WIIH Tase.

[TocTynarenbHOE U BpauaTeIbHOE IBM>KEHHE a0COIIOTHO TBEPAOTO TENA.

MOMEHT cuiabl OTHOCUTENIBHO OCU BpaueHus. [liedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEA.

TexHuueckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHHUE: MOIIINUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepIuu.

CpaBHeHUE Macc, B3aMMOICHCTBYIOIINX Ted. BTopoil 3akoH

Hprorona.M3mepenue cuit. ClnoKeHue CHIL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hopMaliui.

Hesecomocts. Bec Tena npu yckopeHHOM noabéme U nageHur. CpaBHEHHE
CHWJI TPEHHUSI TTOKOSI, KAUEHUS U CKOJIbKEHHS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Buawsl paBHOBecus. Yuenuueckui
akcnepumenm, Jlabopamopuvie 3amamus V3ydenune nBukeHHs Opycka 10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHA CHJI YOPYTOCTH, BOZHUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3Ile, OT ux AehopMaIliH.

UccnenoBanne yciioBui paBHOBECHS TBEPAOIO TEJA, HMEIOLIETO OCh
BpAaIlCHUS.
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Tema 3. 3aK0oHBI COXpaHEHUSI B MEXaHUKE.

NMnynbC MaTepHalibHOM TOYKHM (T€sla), CHUCTEMbl MaTE€pUaIbHBIX TOYEK.
NMiynbC CHIIBI U W3MEHEHUE HMMITYJIbCa Tela. 3aKOH COXPaHEHWs HMITYJIbCa.
PeaxtnBHOE BMXEHUE.

PabGora cuiiel. MOIIHOCTE CHUJIBL.

Kunernyeckass sHeprusi mMarepuainbHOW TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIus YOpyro
nedhopMUpoBaHHOM NMPY>KkUHBL. [loTeHIIMaTbHAS PHEPTHS TeNla BOJIU3U MOBEPXHOCTH
3emu.

[loTeHnumanbHble W HENMOTEHUUWadbHbie  CUJbl.  CBs3b  pabOTHI
HEMOTEHUAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKON SHEPIHH CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUS MEXaHUYECKON YHEPIUM.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre ycTpoucTBa M NPAKTHYECKOE NMPUMEHEHHE: BONOMET, KOIIED,
IIPY>KMHHBIN IUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexoq MOTEHUMATBbHON SHEPTHH B KHHETHYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, Jlabopamopusie 3ansamus

N3ydyeHune aOCOMIOTHO HEYNPYroro yaapa ¢ IHOMOUIbIO JABYX OJIMHAKOBBIX
HUTSHBIX MassTHUKOB.

HccnenoBanne cBsi3u pabOThl CHJIBI C HW3MEHEHHEM MEXaHUYECKOU
DHEPIruM TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MonekynsapHas pu3uka U TEpMOJIMHAMHUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBwxenue. [Auddys3us. Xapakrep IOBUXKEHUS U
B3aMMOJCHCTBUSA 4YacTULl BellecTBa. Mozenu CTpOEHHs Tra30B, XKUIAKOCTEH U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MoJieei. Macca u
pasmepsl MoJiekysl. KonnuecTBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.

Mopens wuaeanbHOro rasza. (OCHOBHOE YpaBHEHHME  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HJeaqbHOro raza. AOCONIOTHas TeMIepaTypa Kak mepa
CpeaHEN KHHETHMYECKOM DJHEPTUM TEIUIOBOIO JBWKEHMS dacTtul rasa. [llkama
temriepatyp KenbBuHa. I'a3oBble 3akoHbI. YpaBHeHHE MenaeneeBa—Knaneipona.
3akoH /lanbToHa. M30mponeccsl B MACaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MpeACTABICHHE H30IMPOILIECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThI, TOKA3bIBAIOLINE IHUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
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MOJIEKYJIOPTaHUYECKUX COCTUHEHUHN.

Onpitel 1o  gud@dy3un KUAKOCTEHM u Ta30B. Monenb OpOYHOBCKOTO
JBH>KCHUSL.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMMOJCHUCTBUA.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIIME YpPaBHEHHE COCTOSHUSA WACAIBHOTO Trasa,
U30IPOLECCHI.

Yyuenuueckuii sxcnepumenm, Jlabopamopmsie 3ausamus

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHHIA
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanne  3aBUCMMOCTH  MEXKIy  HapamMeTrpaMu COCTOSIHUS
Pa3peKEHHOrO0 Ta3a.

Tema 2. OCHOBBI TEPMOAMHAMHUKH.

TepmoanHaMuueckasi cucreMa. BHYTpeHHsIE SHEpPrusi TEPMOJIUHAMUYECKON
CUCTEMBI U criocoObl €€ n3Menenus. KomuuectBo Teriotsl u pabora. BuyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MJACAIBHOTO  raza. Buasl  Temionepenayu:
TEITONPOBOIHOCTh, KOHBEKIIUS, U3JIyUeHHUE. Y IeIbHAsI TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH pH TEIIONEpEaye.

[Tonsitue 00 ammabatHOM mporiecce. [lepBbiii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre mepBOTO 3aKOHA TEPMOAMHAMHUKUA K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOILIECCOB B IPUPOJIE.

TerutoBele  mammHbl.  [IpuHOMOBI  ACWCTBUS — TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanusi >HEpruM B TEIUIOBBIX MamuHax. KosduuueHt mnone3noro
nevictBust TeruioBod mamuHbl. [ukn KapHo u ero kos)@uIMEHT mMOJIe3HOTro
JNEUCTBUA. DKOJIOTHYECKUE NPOOIEMbl TEMI0IHEPTETUKHU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHUE: JBUTATEh
BHYTPEHHETO CropaHusi, ObITOBOI XOJI0UIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEeHHEW SHEPrUHU Tejia MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKKW U3 OYTBUIKM TOJ JEWCTBHEM CXKATOTO BO3JlyXa, HarpeBanue sdupa B
JATYHHOU TpYOKe myTéM TpeHHUs (BUICOAEMOHCTPALINS).

W3meHenue BHyTpeHHEN SHEpruu (TeMIiepaTyphl) Tejia Mpu Terionepeaaye.
OnbIT 10 a1MabaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoii  TypOWHBI, JBUTATENsi BHYTPEHHEro  CrOpaHWs,
PEaKTUBHOTO JIBUTATES.

Yuenuueckuii sxcnepumenm, Jlabopamopusie 3ansamus

N3mepenne yaenbHON TeII0EMKOCTH.

Tema 3. ArperaTHbie COCTOSIHUS BeliecTBa. Ma3oBbIe MEPEXOIbI.

[TapoobOpa3oBanue u koHjeHcarus. Mcnapenue u kumneHue. AGCOIIOTHAS U
OTHOCUTEJIbHASl BIIAXKHOCTh BO3ayxa. HacellieHHbI mnap. YnaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT TaBJICHHUS.

TBépnoe teno. Kpucramnnueckue u aMopgHsbie Tesa. AHU30TPOIHS CBOMCTB
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kpuctauioB. JKunkue kpuctauibsl. CoBpeMeHHble MaTepuaibl. llinaBienue u
KpucTaJu3anus. Y ienbHast Tersiora miasieHus. Cyonumanus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuyeckne yCTpOHWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYYEHHS] COBPEMEHHBIX MAaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBIICHHBIX ITAPOB.

Kunenue npu noHmxeHHOM AaBieHuU. CriocoObl U3MEPEHHsI BIaKHOCTH.

HaGnronenne HarpeBaHuss W IUJIABJICHUS KPUCTAJUIMUECKOTO BEIECTBA.
JleMoHCcTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, Jlabopamopusie 3ausamus

N3mMepeHrne OTHOCUTENBHOM BIAXKHOCTH BO3AYXa.

Paznen 4. DnexkTpoauHaMHuKa.

Tema 1. DnexkTpocraTuka.

ONeKTpu3aums Tell. OJEKTpUYeCKHi 3apsn. [[Ba Buaa >SIEKTpUYECKHX
3apsinoB. IIpOBONHMKH, NHAJIEKTPUKA W TOJYIPOBOAHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsiaoB. 3akoH Kynona. ToueuHblid 3I€KTpUUYECKUI3apsia.
Onextpuyeckoe 1nose. Hanpsok€HHOCTh  anekTpuueckoro mousst.  IIpuHmmn
CYHEPHO3ULIUM DJIEKTPUUECKUX MOJeH. JIMHUM HANpPsSHKEHHOCTU JJIEKTPUYECKOTO
10JIAL.

Pabora cun  anekrpocrarmyeckoro  moisiA.  llorennuman.  Pa3Hocthb
IIOTEHIAAJIOB.

[IpoBogHUKM W JUDNEKTPUKH B DJIEKTPOCTATUYECKOM  IIOJIE.
Jlusnexrpruyeckas IpOHULAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DNeKTPOEMKOCTD INIOCKOIO KOHJAEHCATOPA.

DHEpPrus 3apsHKEHHOTO KOHAEHCATOPA.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHME: JJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHUE AJIEKTPONpPUOOpOB,
KOHJIEHCATOp, KOIMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M NOPUHUMII ACHCTBUS DIJIEKTPOMETpa. Bi3ammonerncTBue
HAadJIEKTPU30BAaHHBIX TEI.

DneKkTpuyeckoe I10JIe 3apsKEHHBIX TeIl. [IpoBogHUKHN B
AIEKTPOCTATUYECKOM TOJIE. DJIEKTPOCTATHYECKAs 3allUTa.

JIMDIEKTPUKY B DIIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAau
IJIACTUH, PACCTOSTHUS MEXKAY HUMHU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, Jlabopamopuvie 3ansamus

N3mepeHnne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [TocTossHHBIN deKTpUUecKuil TOK. TOKH B pa3iMyHBIX Cpeiax.

DJIEKTPUYECKUIT TOK. YCJOBUS CYIIECTBOBAHUSL DJICKTPUUECKOrO TOKA.
Uctounuku Toka. Cuna toka. [locTossHHBIN TOK.

17



Hanpsoxenue. 3akon Oma i1 yyacTka Lenu.

DIEKTPUYECKOE COMPOTUBIIEHUE. Y JEIbHOE COPOTUBJICHUE BEILIECTBRA.

[TocnenoBaTenbHOE, NApaILIENbHOE, CMEIAHHOE COETMHEHHE ITPOBOIHUKOB.

Pabora »anexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTB
AIEKTPUUECKOTO

TOKA.

DNEeKTPOJBIKYIAs CUjla U BHYTPEHHEE CONMPOTHUBJICHUE HCTOYHUKA TOKA.
3akoH

Owma a1 moaHOM (3aMKHYTOM) AyiekTpuueckoi nenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTh  TBEPABIX  METAJUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

OJIEKTpUYECKUd TOK B Bakyyme. CBOMCTBa JJIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. COOCTBEHHAs M MPUMECHAs MPOBOAMMOCTH MOJIYIIPOBOHUKOB.

CoiictBa p—n-niepexona. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax W  paciiaBax  3JEKTPOJIUTOB.
DNEeKTPOIIUTUYECKAS] TUCCOUALUSA. DIEKTPOIIU3.

DJIeKTpUUeCKnil TOK B razax. CamMOCTOSITENIbHBIN M HECAMOCTOSTEIIbHBIN
paspsia.

Monnus. [1na3zma.

TexHuyeckre YCTpONCTBA M TMPAKTUYECKOEC MPUMEHEHHE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HMCTOYHUKH TOKa, DIIJIEKTpOHArpeBaTelibHbie TPHOOPHI,
AIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN AHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuibl TOKa U HampsHKEHUSL.

3aBUCUMOCTH COMPOTUBJICHUS IMJIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOTO CEUEHHS M MaTepuaa.

CwmenianHO€ COeTMHEHUE TIPOBOTHUKOB.

[IpssMmoe wu3MepeHne JNEeKTpOABUXKYIIEH cuibl. KopoTkoe 3amMblikaHue
rajbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIIOB OT TemIiepatypsl. [I[poBoguMocThb
AIEKTPOIUTOB.

HckpoBoit  pa3psi;i W NOPOBOAMMOCTh  Bo3ayxa. OJHOCTOPOHHSS
MPOBOAUMOCTD JUO/A.

Yuenuuecxuii sxcnepumenm, Jlabopamopnule 3ansamus

N3yueHne cMenaHHOTro COeIMHEHUS PE3UCTOPOB.

N3mepenue  AAEKTPOABMIKYIIEH CHJIBI UCTOYHHUKA TOKAa U €ro
BHYTPEHHETO COMPOTUBIICHHUS.

HabGmronenne amekTpoimsa.

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca (usuku 0a30BOTO YpPOBHSI OCYIIECTBISETCS C YYETOM
COJICPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUHU, Teorpadumu.

Mesicnpeomemnule nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
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MMO3HAHUS: SIBJICHWE, HAYYHBIM (HaKT, THMOTe3a, (U3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHWEe CUCTEMbl YpaBHECHHM, JHHEHHas QyHKIMS,
napabona, runep6osia, Ux rpaduku U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPJAWHAT, CIIO)KEHUE BEKTOPOB.

Buonocus: MexaHnueckoe IBIKEHUE B )KMBOU mpupone, Auddysus, ocMoc,
TEII000MEH JKMBBIX OPTaHM3MOB (BHJIbI TEIUIONEpPEIaur, TEIJIOBOE PaBHOBECHE),
BJIEKTPUYECKUE ABJICHUS B XKUBOU IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI MACCA, TEIUIOBBIE CBOMCTBA TBEP/BIX TEI, KUJIKOCTEHU UTa30B,
ANEKTPUYECKUE  CBOWCTBA  METAJUIOB,  AJIEKTPOJMTHYECKAS  AUCCOLMALNS,
rajbBaHUKA.

l'eocpagpus: BIaXXHOCTD BO3/yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonocus: nmpeoOpa3oBaHUE JBMKEHHUI C HMCIOJIH30BAHMEM MEXaHHU3MOB,
y4€T TPEHUS B TEXHUKE, IOJALIWIHUKU, HCIOJB30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJy4YEHUs] COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIE HAHOMATEPHUAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATPEBATEIBHBIC puOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

Paznen 4. DnexTpoiMHaMHKa.

Tema 3. MarautHoe mosie. DNeKTpOMarHuTHas HHTyKITUSI.

[ToctostHHbIE ~ MarHuThl.  B3anmMoaelcTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruntHoe mnone. BekTtop MarHuTHOM HMHAYKIMU. [IpuHOomn cynepno3unuu
MAarHATHBIX MOJIeW. JIMHMKM MarHWTHOW WMHAyKUMU. KapTWHa NMHWUNA MarHWTHOU
VHJYKIMH [10JII IOCTOSIHHBIX MarHuTOB.

MarautHOe 1oJNie TPOBOJHMKA C TOKOM. KapTuHa IMHUNA WHIYKIUU
MAarHUTHOIO IIOJS JUIMHHOTO IPSMOrO MPOBOJHMKA W 3aMKHYTOTO KOJIBLIEBOIO
POBOJI-HHKA, KaTylIKKUC TOKOM. OnbIT Dpcrena. BzaumoaencTBie mMpoBOAHUKOB C
TOKOM.

Cuna AMmnepa, €€ MOAYJIb U HAITPABIICHUE.

Cuna JlopeHua, e€ MOAyJib W HampaBieHUE. JIBUKEHHE 3apsyKEHHOU
YaCTHI[BI B OJHOPOJIHOM MarHuTHoM 1osie. Pabota cuibl Jlopeniia.

SIBiieHME BJIEKTPOMArHUTHOM WHAYKUMHM. IIOTOK BEKTOpa MarHUTHOMU
VHJIYKIUH.

DJIIEKTPOJIBHXKYILAs CHJIA UHAYKIIUU. 3aKOH JJIEKTPOMArHUTHON WHIYKIIHUH
®dapanes.

BuxpeBoe snekTpuyeckoe moJie. DIEKTPOJBWXKYIIas CWJIa HWHIYKIMA B
MIPOBOJIHUKE, JBMXKYIIEMCS IOCTYNATEIbHO B OJHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NupaykTuBHOCTB. SIBIE€HME CAMOMHIOYKIMU. OJEKTPOABIXKYIIAS CHJIA
CaMOMHIYKIIUY.

DHeprus MarHUTHOTO MOJIS KaTYIIKK ¢ TOKOM. DJIEKTPOMarHuTHOE TOJIE.
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TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: ITOCTOSIHHBIE
MAarHuThl, BJEKTPOMATHUTBI, DJJIEKTPOJBUIATENb, YCKOPUTEIU DIIEMEHTAPHBIX
YacTULl, MHIYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO My4YKa MATHUTHBIM T0JIEM. JIMHUY MHIYKIIUH
MAarHuTHOTO TOJIS.

B3anmoseiicTBue AByX NPOBOJHUKOB ¢ TOKOM. Crita Amnepa.

HeuicrBue  cumbl  JlopeHma  Ha  HMOHBI  BJEKTpojura. SBIEHHE
ANEKTPOMArHUTHON MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOABUKYIIEH CUIbI HHAYKIUU OT CKOPOCTH U3MEHEHUS
MarHuTHOTO MOTOKA.

SIBeHrEe CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, Jlabopamopuvie 3anusmusi

N3ydyeHrne MarHuTHOTO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanne JEUCTBUS IIOCTOSHHOTO MAarHMTa Ha pPaMKy C TOKOM.
HccnenoBanue sSBIEHUS 3JEKTPOMArHUTHON UHIAYKIIUU.

Paznen 5. Konebanust v BOTHBI.

Tema 1. Mexanuueckue v JIeKTpOMarHuTHbIE KOJIeOaHMsl.

KonebGarenbnast  cucrema. CBoOOAHBIE  MEXaHUYECKHME  KojeOaHMUs.
I'apmonunueckue konebanusi. Ilepuona, vacrora, ammmtyga u ¢aza KoJaeOaHUM.
[IpyxvHHBIN MaATHUK. MaTeMaTUYeCKUl MAasTHUK. Y PaBHEHUE TapMOHHUYECKHUX
kosnebanuii. [IpeBparienue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC AJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHHYECKUMU U
ANEKTPOMATrHUTHBIMU KoyieOanusamu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJICATHHOM K0JIe0aTEeIbHOM KOHTYDE.

[Ipencrapienue o 3aTyxawNUX KojaeOaHusaX. BeIHYK/I€HHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYK/IeHHBIC 2JIEKTPOMAarHUTHBIEC KOJICOAHMUS.

Ilepemennpiii Tok. CHHYCOMTANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYJIHOE M JCHCTBYIOIIECE 3HAYCHUE CHJIBI TOKA H
HAMNPSIKCHUS.

Tpancpopmarop. [Ipon3BoacTBo, nepenaya U NOTPEOICHUE dIEKTPUUECKON
SHEpPruM. DKOJOTHMUYECKHE PUCKU MPHU MPOU3BOACTBE NEKTpOolHEpruu. Kynerypa
VICTIOJIB30BAHUS JJIEKTPOIHEPI MU B IOBCEIHEBHOM KU3HM.

TexHuueckre yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: IJIEKTPUUECKHUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUHU JIEKTPOIIepeIay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATEIHLHOW CUCTEMBI (MPY>KUHHBIA HIIA
MaTeMaTUYECKUN MasTHUK).

Habmroienue 3aTyxarommx KojJeOaHui.

UccnenoBanne  CBOMCTB  BBIHYXKIEHHBIX  KoJsieOanuii. HaOmronenue
pe30HaHca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.
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OcumorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHH ) ISt
AJEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc mnpu mnocinegoBaTENbHOM COEAMHEHWUH PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTHU M KOHJEHCATOPA.

Moenb TMHAN 3JIEKTPONEPENAYN.

Yyenuueckuii sxcnepumenm, Jlabopamopuvie 3ausamus

WccnenoBanue 3aBUCUMOCTY TIEPHOJIAa MabIX KOJ€OAHUN Ipy3a Ha HUTHU OT
IUTMHBI HUTH ¥ MAacchl Ipy3a.

UccnegoBanne mnepeMEHHOr0O TOKAa B LEOUM M3 IOCIEI0BATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. MexaHW4YeCKHE€ U JIEKTPOMArHUTHBIE BOJHBI.

MexaHnueckue BOJIHBI, ycloBusl pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUiMHa BOJIHBL. [lomepeyHble W  MOPOJIOJIBHBIE  BOJIHBL
HNuTepdepentusau nudpakiys MEXaHUYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. I poMkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3TYyUYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenranus BekropoB E, B, v B anekTpomarautHoil BoiaHe. CBOKCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, MPEIOMJICHHUE, MOJspu3aus, Tupaxiusi,
unTepdepeniys. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHuTHbHIX BOJIH. [I[pruMeHEHNE 3EKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paguOCBsI3U U TENEBUACHUSA. Pagqnonokanus. DIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYIKAIOIIECH CPEBI.

TexHuyeckre yCTpPOMCTBA W NPAKTUUECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas JIMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesiepor, CBYU-neys.

Jlemoncmpayuu

OOpa3zoBaHue W pacIpOCTPAHEHUE TMOMEPEYHBIX U MPOAOIBHBIX BOJIH.
Kone6mromieecs Teno Kak MCTOYHUK 3BYKA.

HabGnronenue oTpaskeHust U PeTOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u Audpakiini MEXaHUMIeCKUX BOJIH. 3BYKOBOM
pE30HaHC.

HaOnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KOJIeOaHUIA.

UccnegoBanne  CBOMCTB  3JEKTPOMArHUTHBIX ~ BOJH:  OTPAXKECHUE,
MpeioMJIEHUE, NOoJspu3auus, Tudpakuus, UHTephepeHIIHs.

Tewma 3. OnTuka.

I'eomerpruueckas ontuka. I[IpsMonMHENHOE pPACIpPOCTpaHEHUE CBETAa B
OAHOPOHOM cpene. JIyu cBera. ToUeUHBINM HCTOUYHHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n3o0paxxeHuii B
IJIOCKOM 3€pKalie.

[Tpenominenue cBeTa. 3aKOHBI IPETOMIICHHS CBeTa. AOCOIOTHBIN MOKa3aTeNb
npesomiieHus. [losHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa IOJHOro
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceera. ClnoxHBIN cocTaB 6eoro ceera. [[Ber.
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ColOuparomyie U pacceuBarolve JuH3bl. ToHkas JuH3a. DOKyCHOE
pacCTOsIHUE M ONTHUYECKas cuia TOHKOW JmH3bL. [locTpoeHue wnzo0paxkeHuili B
coOUparolMX U pacceUBaOIIMX JIMH3aX. PopMyia TOHKON JIMH3BL. YBEIUYCHHE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOUN ONTHKHU.

BonnoBass ontuka. MaTepdepenmmst cBera. KorepeHTHbIE HMCTOYHUKH.
Y caoBus HaOIIOIEHUST MAKCUMYMOB i MUHUMYMOB B HHTEP()EepEHITMOHHOMKAPTHHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakmuonHas pemeTka. YcClIOBUE HAOIIOICHHUS
[JIABHBIX ~MAaKCUMyMOB IIpU MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckre yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEeHOE paclpocTpaHeHne, OTPAXKEHUE U TPEJIOMIICHHE CBETA.

OnTuyeckue mprudopBHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojgens cBeToBoaa. MccnenoBanue
CBOMCTB M300payKEHUH B JTMH3AX.

Monenu mukpockomna, Tteneckorna. HaOmionenue wuHTepdepeHIMU CBETa.
Habnronenue nudpaxuuu crera.

HaOmronenue nucnepcun cBeTa.

[TonyuyeHue cieKkTpa ¢ MOMOIIbIO TPU3MBI.

[lonmydyenue crnekTpa ¢ MoMoIIbO Iu(pakiMoHHON peméTku. Habmonenue
MOJISIPU3ALINY CBETA.

Yuenuuecxuii sxcnepumenm, Jlabopamopnvle 3ansimus

N3mepenue mnokas3atens mpesioMiIeHus crekia. lccnegoBaHue CBOWCTB
n300pakeHuii B TuH3ax. HaOmronenne qucnepcuu cBeTa.

Paznen 6. OCHOBBI CIEIIMATBHOM TEOPUH OTHOCUTEITBLHOCTH.

I'pannupl  NPUMEHMMOCTH — KJIACCHUYECKOM  MexaHuku.  Iloctynarsl
CIEUHATBHON TEOPUH OTHOCUTEILHOCTH: HHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETA
B BAKyyM€, IPUHIUIT OTHOCUTEIbHOCTU DIHIITENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/IJIEHNE BPEMEHHU U COKpAIllCHUE
JUTMHBI. DHEPIUsl U UMITYJIbC PEJISITABUCTCKON YaCTHUIIBI.

CBsI3p MACCBI C DHEPTUEN U UMITYJIBCOM PEIISITUBUCTCKOM YaCTULIBI. DHEPTHS
TTOKOSI.

Paznen 7. KpanToBas pusuka.

Tema 1. DemMeHTHl KBAHTOBOM ONTHKU

®otonsl. Qopmyna [lnanka cBsizu sHEpruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMITYJIbC GOTOHA.

OtkpsiTue u ucciaegoranue Gporodddexra. Onbitel A.I'. CroneToBa. 3aKOHbI
doTorddexra. YpaBuenue DiuiHmTeitHa mis dorodddexra. «KpacHas rpanuiiay
dboTorddexra.

Hasnenne ceera. OnbiTel [1.H. JIebenepa. XuMuueckoe IecTBHE CBETA.
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Texnnueckue YCTPOMCTBA M  IPAKTUYECKOE NPHUMEHEHHE:
(dorosneMeHT, PoToNATUHK, COTHEYHAs OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®otorhexT Ha ycTaHOBKE C IIMHKOBOM acTuHOU. MccnenoBanue 3aKOHOB
BHeIHero ¢Gorodddexra.

CeTonuon.

Conneunas Gatapes.

Tema 2. Ctpoenue aToma.

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas mopens aroma. lloctymater bopa. M3mydyenue u moriionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOTO YPOBHS DHEPrud Ha Apyroi. Bumsl
criekTpoB. CIIEKTp YPOBHEW 3HEPTrUU aTOMa BOJOPO/IaA.

BonHoBele cBolicTBa yactull. Bonnsl ae bpoitnsa. KopnyckynsspHO-BOJTHOBOM
Ty aJI3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITy4YCHUE.

TexHuyeckne yCcTpoWCTBAa M MPAKTHYECKOE INPUMEHEHUE: CHEKTPAIbHBIN
aHau3(CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa. OnpeneneHue AJIMHbBI BOJIHBI JIa3epa.

HaOmronenue nuHeHvyaThiX CIEKTPOB u3iydeHus. Jlazep.

Yuenuueckuii sxcnepumenm, Jlabopamopuvie 3anusamusi

Habronenue TuHeHyaToro CekTpa.

Tema 3. ATomHOE SAPO.

OKCIEPUMEHTBI, JTOKa3bIBAKOUIUE CIOKHOCTh CTpOoeHMs sapa. OTKpbITHE
pannoaktuBHOCTH. OnbITh Pezepdopaa no onpeneneHno cocraBa pagioakTUBHOTO
wsnyuenust.  CoiictBa  anbda-,  OeTa-, raMMa-u3iaydeHus. BrausiHue
PaaMOAKTUBHOCTU HA KUBbIE OPTAHU3MBI.

OTtkpeiTHe npoToHa M HedTpoHa. HyknonHas mopens siapa ['eitzenGepra—
NBanenko.

3apsna siapa. MaccoBoe yucio sapa. M3otomnsl.

Anbda-pacnaa. DJIEKTPOHHBIA U TMO3UTPOHHBIA Oeta-pacman. ['amma-
M3JIy4YEHHUE.

3aKOH paIMOAKTUBHOIO pacnaja.

OHeprusi cBsi3U HYKJIOHOB B sizpe. SnepHble cuibl. JledekT maccwl sapa.
SnepHble peakuuu. /lenenue u cuHTE3 SIAEP.

Anepnsiii peaktop. TepmosimepHblii cuHTe3. IIpobOiieMBl M MEPCIICKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTHUECKHE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonpl HaOTIOICHUS ¥ PETUCTPALIUU DJIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJCUCTBUS. EAMHCTBO (Qu3nueckold KapTHHBI
Mupa.

TexHuueckue yCTpouCTBa U MPAKTUYECKOE IIPUMEHEHUE: TO3UMETP, KaMepa
BuiibcoHa, siiepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIMX YACTHII.
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Yuenuueckuu sxcnepumenm, Jlabopamopnvie 3anamus

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Paznen 8. DneMeHTHI aCTPOHOMUU U aCTPODU3ZHKH.

Orarbl pa3BUTUS aCTpOHOMUHM. [IpuKIiIagHOe 1 MUPOBO33PEHYECKOE3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3nnoro Heba. Co3Besnusi, sipkue 3BE3MbI, TUIAHETHI, UX BUAMMOE
nerxkeHue. ConHeyHas cucTema.

Connue. ConHeuHass akTUBHOCTh. McrouHuk sHeprun ConHua U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTUKU. JlmarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOM IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] IJIaBHOW IMOCIIEIOBATEIIBHOCTH. BHYTpeHHEEe cTpoeHune
3BE311. COBpEMEHHbBIE NPEICTABICHUS O MPOUCXOXKIECHUH U 3Boitounn CosHLa u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunsiii [Iyte — Hama I'anaktuka. [lonoxenue n npmwxenue CornHia B
lNanakTuke.

Tunsl ranaktuk. Paguoramaktnku u kBaszapbl. UEpHBIE IBIPBI B sAIpax
TaJIaKTHUK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa061a. Paz0eranue rajiakTuk.

Teopus bonpmoro B3peiBa. PennkroBoe nznydeHue.

Macmirabnast  crpykrypa Bcenennoit. Meraranaktuka. Hepeménnbie
po0JIEMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGitoieHust HeBOOPYKEHHBIM TJIa30M C MCIOJB30BAaHUEM KOMITBIOTEPHBIX
IOPUJIOKEHUH JIsl ONPEEIICHUS MOJIOKEHNUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYyIIapus U IpPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, manet, Mieanoro [lyTu.

Oo6o0u1aroniee mNoBTOPEHHE.

Ponbp ¢u3ukun U acTpOHOMHM B HKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax NeaTeIbHOCTH YeJIOBEKa, pOJib U MECTO (PU3HKHU
Y aCTPOHOMUU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib (PU3NUECKON TEOPUU
B OpMUPOBAHUY MPEACTABICHUM 0 (PU3UUECKON KapTHHE MUPA, MECTO (PU3NUECKOM
KapTUHBl MHpa B OOLIEM psly COBPEMEHHBIX  €CTECTBEHHO-HAyYHBIX
MPEJICTABJIEHUM O TIPUPOJIE.

MexnpeaMeTHbIE CBA3U.

N3yuenne kypca ¢(usuku 06a30BOTO YpPOBHSI OCYIIECTBISETCS C YYETOM
COJIepKaTEeNbHBIX MEXIPEIMETHBIX CBSI3e C KypcaMu MaTeMaTHKH, OHOJIOTuw,
XUMUH, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nouamus, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, Hay4yHbId (akT, TUIOTe3a, (u3nyYecKas BEIUYMHA, 3aKOH,
TeOpusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelIeHHWE CUCTEMBl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO, BEKTOPbl M WX MPOEKIMU HAa OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB,
MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKUMN, MPU3HAKU MOAOOUS TPEyrojIbHHUKOB,
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oTpesieNieHUE TIOMAAN MIOCKUX (GUryp u 00bEMa Tel.

buonoeus: snextpuveckue SBICHHUS B JKWBOW MPHUPOJE, KOJeOaTelIbHbBIE
JIBUKEHUSI B KUBOW MPUPOJIC, ONTUYECKUE SIBICHUS B KHUBOM INPUPOJIE, NCUCTBUEC
paaranyy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKass CTPYKTypa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHUs KPUCTAIUNIMUECKON PEIIETKH, CIIEKTPaTbHBIN aHAIH3.

leoepachus: MarHUTHBIE TIONMIOCA 3€MJIM, 3aJle’)Kd MarHUTHBIX DY,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, MTPEJCKA3aHUE 3eMJIICTPSICCHHMIA.

Texnonozus: NVHAM DIEKTPOIEpeaad, TCHEPATOP IEPEMEHHOIO TOKa,

AJICKTPOJBUTATENb, WHIYKIIMOHHAS TI€4b, pajap, pPaJAUONPUEMHHUK, TEJIECBU30D,
anTeHHa, Tenedon, CBU-meub, IMPOEKIIMOHHBIN aImapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.

20 .
30ecb u Oanee npuBOOUMCs pacuiuperHuvlll nepeyeHvb 1ab0pamopHuix pabom u onvimos, u3
KOmMOpo2o yuumenvb Oeldem 6bl00p N0 CB0eMYy YCMOMPEHU0 ¢ Y4émom GulOpaHHo20 yueOHO-
MEMOOUUECKO20 KOMNJIeKma u uMernwe20cs 0bopydosanus.
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4 CTPYKTYPA JUCHUIIJINHBI

4.1 O0beM IMCUUIIMHBI M BUAbI y4e0HOii padoThl

Bux yueOHoI padoThl O0bem yacoB

O0beM yueOHOI TUCIHUIIMHBI (BCET0) 108
CymmapHasi yueOHasi Harpy3ka BO B3aUMOJAEHCTBHH C 102
npenoaaBarejieM
B TOM YHCJIE:

- ICKITUH 34

- MPAKTUYECKHUE 3aHITHUS 68
CamocrosiTesibHasi padoTa o0y4yaromnierocsi (Bcero) 6
Koncynbpranuu -
IIpomesxkyTouHasi aTTecTALIMS -

IIpomesicymounas ammecmayus 8 ghopme ouggepenyuposanHozo 3avema 6o 2
cemecmpe




4.2 TemaTn4yeckuii IJIaH ¢ y4eTOM padoyeii NporpaMMbl BOCIUTAHUS

HaunumenoBanue
pa3/ieioB U TeM

Conepxanue yaeOHOro MaTepraa, 1abopaTopHbie U MPAKTUIECKUE PabOThI, CAMOCTOSITEIIbHASI
paboTa oOyJarommxcs.

O0nLeM
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

BBenenue

Jlexuun

®dusnka — GyHIaMEHTAIbHAS HayKa O IPUPOJIE.

EcTecTBeHHO-Hay4YHBIN METO/I TO3HAHMS, €0 BO3MOXXHOCTH U TPAHUIBI TPUMEHUMOCTH. DKCIIEPUMEHT
U TCOpHS B IIPOIECCE MMO3HAHUS MPUPOIBI. MojennpoBanne (PU3MIECKHUX SBICHUH U TporieccoB. Poib
SKCIIEPUMEHTa W TCOPUHU B MpOIECCe IMO3HaHUSA Npupojabl. dusnyeckas BenuuuHa. [lorpemHoctn
u3MepeHuil gu3uuecknx BenWuuH. Du3nueckrne 3aKOHBI. [ paHUIBI MPUMEHHUMOCTH (PU3NICCKUX
3aKOHOB. [loHsATHE O (U3MUECKOW KapTHHE MHUpa. 3HAYCHUE (PU3MKU NPU OCBOCHHH
cnenuaiabHoct CIIO.

1

Paszngen 1 Mexauuka

Jlexuun

Kunematuka. Mexanuueckoe nBmxkenue. Ilepememenue. Ilyts. Ckopocts. PaBHOMepHOE
IpsIMOJIMHENHOE IBUXKEHUE. Y cKopeHue. PaBHoriepeMeHHOe npsiMosinHeliHoe ABMkeHne. CBoOoaHoe
najzeHue. JIBmxeHue Tena, OPOIIEHHOrO MOJA YIJIOM K TOpU30HTY. PaBHOMEpHOE MIBM)KEHHE IO
OKPY’KHOCTH.

3akonbl MexaHuku Hrprotona. IlepBriii 3akoH HerooTona. Cuna. Macca. Mmnynec. Bropoil 3akon
Hprorona. OCHOBHOM 3aKOH KJIacCMUeCKOW TUHAMHUKHU. Tperuit 3akoH HproToHa. 3aKOH BCEMUPHOTO
Tarotenus. ['paButannonnoe noie. Cuna Tsokectd. Bec. CiocoObl u3mepenus maccsl Ten. Cuilbl B
MEXaHUKE.

3aKOHBI COXPaHEHUS B MEXaHUKE. 3aKOH COXpaHEHUs uMIynbca. PeakTuBHOeE fBmkeHne. PaboTa cuibl.
Pabora norennuanbHbix cui. MoutHocts. DHeprus. Kunetnueckas sneprus. [loTeHnanbHas sHeprus.
3aKOH COXpaHEHMsI MEXaHN4eCKo sHeprun. IIpuMeHeHne 3aKOHOB COXpaHEHUSI.

[IpakTueckue 3aHATUA
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JeMoHCcTpanuu

3aBUCHUMOCTh TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETa. BUabl MEXaHUYECKOTO IBHKEHUSI.
3aBUCHUMOCTb YCKOPEHUS T€Jla OT €r0 MacChl U CHIIBbIL, AeHCTBYIOIEH Ha Teno. CloxKeHue Cuil.
PaBeHCTBO M MPOTHBOMOJIOKHOCTh HAIPABJICHUSI CHJI JEHUCTBUSL U NPOTUBOJACHCTBUS. 3aBUCHUMOCTH
CWJIBI YIIPYTOCTH OT JieopMaIuu.

Cuiibl Tpenus. HeBecomocTh. PeakTBHOE IBUIKEHHE.

[Tepexox moTEeHIMAIBHON SHEPTUH B KHHETUYECKYIO 1 00OpaTHO.

Urpa «kuBoku» 1o paszaeiny MexaHuka

JlaGopaTopHble 3aHATHS

HccnenoBanue ABWKEHUS TeNa MOJ JEHUCTBHEM MOCTOSSHHOW CHIIBL. M3ydeHHe 3aKOHa COXPAHEHUS
HMITYJIbCA.

CoxpaHeHre MEXaHUYECKON SHEPIUU MPU IBUKEHUH TeJa OJ1 IEUCTBUEM CUJI TSYKECTU U YIIPYTOCTH.
CpaBHeHue pabOThI CHUJIBI C U3MEHEHUEM KMHETHUECKOM YHEPTUU Tela.

W3ydeHne 3aKOHOB COXpaHEHUs Ha MPUMEPE yapa MIapoB U OATTUCTHYECKOTO MasiTHUKA.

N3yueHre 0coOeHHOCTEH CHITBI TPEHHS (CKOJBKEHUS).

Bomnpocsr:

Yro Ha3pIBaeTCSA, MEXAHUYECKUM JIBUKEHUEM?

Uro Takoe cuctema orcuéra? Kakue OpIBatOT cucTeMbI OTCUETA?

Yro Takoe TpaeKTopHsl, IPONJEHHBIN MyTh, NepemelieHne? B uém 3axirodaercs ux pasnuuue?
Kak paznuuaror nmkeHus: a) mo ¢gopmMe TpaeKTopuu; 0) Mo xapakrepy usmMeHeHus: ckopoctu? Kakon
XapakTep ABMKEHHsI CBOOOIHO MAJA0IIEero Tena’?

[Tepeuncnuth NpU3HAKU KPUBOJIMHEHMHOTO ABHIKEHUS.

KakoBa TpaekTopus JBM)KEHHUS TOUYEK BMHTA caMoJIETa: a) O OTHOLIEHHIO K JIETUYHKY; 0) 1O
OTHOILIECHHUIO K 3emie?

Kakyto ckopocTh epeMeHHOr0 JBUKEHHSI TOKa3bIBAET CIIUIOMETP aBTOMOOUIIS?

KakoB ¢usnueckuit cmpicn maccel Tena? Kakum cBoiicTBoM oH 06nanaet?

KakoB ¢u3nueckuit cmpica cuiibl? [lo kakoMy MpU3HaKy MOXHO CYAMTbH O TOM, YTO K TEly
IIPUJIOKEHA cuiia?

Chopmynupyiite Tpu 3aKOHA TUHAMHUKH U OOBACHUTE UX (PU3NUECKUNA CMBICIT.

Ecnn 251eKTpoBO3 pe3KO0 IBUTAE€TCs ¢ MECTA, TO MOYKET MPOU30MTH pa3pbIB CLEIIEHHS BaTOHOB.
ITouemy?

KakoB ¢u3nueckuii CMbICIT MEXaHHUUECKOW SHEPTUHU, MOIITHOCTHU?

KaxoB ¢u3udeckuii CMBICT TOTCHIIMATIBHON M KHHETUYECKON SHEPTUHN?
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ChopmynupyiiTe 3aKOH COXpaHEHHUsS DdHEpPruM B  MexaHuke. JIg  Kakoil  CHCTEMBI
B3aMMOCYILECTBYIOIIUX TeJl OH CIIpaBeIIUB?

Yro Takoe 3Heprus Mnokos rena?

KakoB ¢u3uueckuii cMbICI 3aKOHA B3aMMOCBSI3U MAaCChl U SHEPTHH?

Hanummure pedepat Ha TeMbI:

. ®u3nka U My3bIKa.
. Cubl TpeHus.
. KoHcTpyKIIMOHHAsI IPOYHOCTh MaTepUasa U €€ CBSI3b CO  CTPYKTYpOIl.
. Hcaak HploTOH — co3faTenb KJIacCUUecKol — (pU3MKH.
. Bnusane nedexroB Ha pu3nveckre CBOWCTBA KPUCTAIUIOB.
. JIBr>KEeHME Tena IEPEMEHHON MaCCBhI.
o Bennuaiimme oTKpBITHS QU3UKH.
. 3aKOHBI COXPAHEHUSI BMEXAHUKE.
. KoHcTpyKIIMoHHAsI MPOYHOCTh MaTepUasa U €€ CBsI3b CO  CTPYKTYpOil.
. HanoTtexHonoruss — MexAuCHUIIIMHapHas 001acTh GyHAaMEHTaIbHONW M NPUKIIAJIHOW HAYKU
U TEXHUKH.
. Jleonapno na Bunun — y4eHslil 1 u300peTaTeib.
Pa3znen 2. OcHOBBI Jlexunn

MOJIEKYJIIPHOM
bu3uKy 1
TEPMOJUHAMUKHU

OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOU Teopuu. M neanbHbiii ra3. OCHOBHBIE OJI0KEHUS MOJIEKYIISIPHO-
KHHETHYeCKOW TeopuH. Pa3mepsl u mMacca Mojekya U aToMoB. bpoyHoBckoe nBmxenue. Auddysus.
Cunel u 3HEprUs MEXMOJIEKYIIpHOro B3auMozecTeust. CTpoeHHe ra3000pa3HbIX, )KUIKUX U TBEPJIBIX
Ten. CKOpOCTH JBHKEHMS MOJIEKYJI M UX u3MepeHue. MneansHsiii ra3. /[aBnenue raza. OcHOBHOE
YpaBHEHUE MOJIEKYJSIPHO-KMHETUYECKOM TeOpuM ra3oB. Temieparypa W ee u3MepeHue. [a3oBble
3aKOHBI. AOCOMIOTHBIM HyNb TeMmmepaTypbl. TepMoauMHaMuyeckas LIKana TeMIepaTypbl. YpaBHEHHE
COCTOSIHMS UACAIBHOIO ra3a. MoJisipHast ra30Basi MOCTOSTHHAS.

OcHoBbl TepMoauHAaMUKU. OCHOBHBIE TOHATUS U OIpPENEICHMs. BHYTpEHHSS JHEprus CHCTEMBI.
BHyTpenHsis sHeprus wujeanbHoro rasa. Pabora u Teruiota Kak (QOpMBI TNepefavyd dHEpPrumu.
TenmoeMKkoCcTb. YenbHas TEMJIOEMKOCTh. YpaBHEHHE TerioBoro Oananca. IlepBoe Hauaso
TepMOAUHAMHUKHU. AnuabatHbiii mpouecc. [Ipunuun aedictBus TermoBoit mammubl. KIIJ[ TemmoBoro
asurarens. Bropoe Hadano tepmoauHaMuky. TepMoauHaMUYecKas IIKaia TeMieparyp. XoJI0AWIbHbIE
MamuHbl. TemioBsie apurarenn. OXxpaHa TpPUPOJIbIL.

Cgoiicta mapoB. Vcnapenue u koHaeHcauus. HaceimieHHbI nap U ero cBoiicTBa. AOGCONIOTHAs U
OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TeMIEPATYPHI KUIIEHUS OT
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napiieHus. [leperpeTsiil map v ero UCHoJIb30BaHUE B TeXHUKE. CBOMCTBA JKUAKOCTEH. XapaKTepUCTUKA
JKUJIKOTO COCTOSIHUA BemiecTBa. [I0BEpXHOCTHBIN CHOW KUJIKOCTU. DHEPTUsMIOBEPXHOCTHOTO CJIOS.
SIBneHus Ha rpaHule KUIKOCTU C TBEPABIM TeJIOM. KanuispHble sBICHUS.

CBolicTBa TBEpABIX TEN. XapaKTEpUCTUKA TBEPIOI0 COCTOSHUS BEIIECTBA. Y IIPYI'He CBOMCTBA TBEPIbIX
ten. 3akoH ['yka. MexaHudeckne CBOWCTBA TBEPABIX TeJ. TeIIOBOE pACHIMPEHUE TBEPABIX TEI U
s)KuKocTel. [1naBiieHne u KpucTaJuiM3anus.

[IpakTrueckue 3aHATUA

JleMoHCTpanuu

JBuxenne OpoyHOBCKUX yacTuil. duddysus.

M3MeHeHne naBieHus raza ¢ U3MEHEHUEM TEMIIEpaTyphl IpU MOCTOSHHOM o0beme. M3oTepmuueckuii
U U300apHBIN MPOLIECCHI.

M3MeHeHne BHYTPEHHEHN dHEpruu Tell IpU COBEPIIEHUH padoThl. Mo1eI1 TEIIOBbIX JBUTaTENeH.
Kunenne Bozbl Ipy NOHMKEHHOM AaBiieHUU. IIcuxpoMeTrp u rurpomMerp.

SIBneHUST TIOBEPXHOCTHOTO HATSOKEHWsT M cMauumBaHUs. Kpucramibl, amopdHBIE BelecTsa,
KUAKOKPUCTAIUNINYECKHUE TENA.

Bukropuna no pazaeny «OCHOBBI MOJEKYISIpPHOW (DU3UKU U TEPMOAMHAMHUKI

JlaGopaTopHbIe 3aHATUS

N3mepenne BIIaXXHOCTH BO3/1yXa.

W3mepeHne MoBEpXHOCTHOIO HATSKEHUS JKUKOCTH.

Habmonenune npouecca kpuctamuuzanuu M3yuenue ngegopmanuu pactsxeHus. M3yueHue TemioBoro
pacIIupeHys TBEPABIX TEIl.

N3yueHre 0coOeHHOCTEH TEMIOBOr0 pacIupeHUs BObI.

12

Bormpocst.

ChopmynupyiiTe OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETHIECKON TEOPHH.

Yro crneayeT MOHUMATh TIOJT OTHOCUTENLHOM Maccoil BemecTBa?

KakuMm yciioBusiME JJOJDKHA YIOBJIETBOPSATH TEPMOAMHAMUYECKAs cucTeMa?

[Touemy nipu UCTIAPEHUH KUAKOCTU e€ TeMIiepaTypa MmoHmKaercs?

[Tpw OTCYTCTBUM CMa3KH M OXJIQXKICHUS JIBUTATENSI BHYTPEHHETO CrOPaHUs BO3MOYKHO
«GaKJIMHUBAHUE MOPIIHS B HUIUHIpPE. OOBICHUTE 3TO SIBICHUE.

[Touemy HEe pEKOMEHYETCsI €CTh OU€Hb TOPSIYIO FITH OYE€HB XOJIOTHYIO Iy ?
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Hanumute pedepar Ha TemblI:

. beckoHTaKTHBIE METOIbI KOHTPOJIS TEMIIEPATYPBI.

. KpuosnexrpoHnnka (MUKpPO3JIEKTPOHUKA U XOJION).

. MeTtoap! onpenesieHns I0THOCTH.

. Makc Iinask.

. I1os1ynipOBOTHUKOBBIE JATYUKH TEMIIEPATYPBHI.

. [Tpo6nemMbl 3K0IOTHH, CBA3aHHBIE C UCIIOIB30BAHUEM TEIUIOBBIX MAIIHH.
. PeakTuBHBIE 1BUTATEIN U OCHOBBI pa0OTHI TEINIOBOM MAIIMHBI.

. Cepreii IIaBnoBuu KoponeB — KOHCTPYKTOp M OpraHM3aTOp IPOU3BOJCTBA PAKETHO-
KOCMHUYECKON TEXHUKH.

. dusnueckue cBoiicTBa aTMOChepsl.

. Dkosiornyeckue npo0aeMbl U BO3MOKHbIE IyTH X PEILICHHS.

. Muxaun BacunbeBud JIOMOHOCOB — YUYEHBIN SHIIMKIIONEIUCT.

Paznen 3 DnekrpoauHaMuka

Jlexuun

OneKkTpuueckoe IoJjie. OJIEKTPUUECKHUE 3apslbl. 3aKoH coxpaHeHus 3apsjaa. 3akoH Kymona.
Onekrpuueckoe mnose. HanpspkeHHOCTb aiekTpuyeckoro mnoss. IIpuHmunm cynepnosuuuu Mojew.
Pabota cun anexrpocratuyeckoro nois. [lorennuan. Pa3nocTs moTeHIMANIOB. DKBUIMOTEHIIMATBHEIE
NOBEpXHOCTU. CBsI3p MEXIY HaNpPsYKEHHOCTBIO M Pa3HOCTBIO MOTEHIMAIOB 3JIEKTPUYECKOTO TIOJIS.
Jusnexktpuku B anekrpuueckoM node. [lomsipuzanusa qusnekTpukoB. [IpoBOJHUKN B AJIEKTPUUYECKOM
noje. Kongencaropsl. CoeinHeHHe KOHICHCATOPOB B OaTapero. DHeprus 3apssKeHHOT0 KOHIEHCaTopa.
DHeprus MEeKTPUYECKOTO MOJIS.

3aKOHBl TIOCTOSTHHOTO TOKa. YCIIOBUS, HEOOXOOuUMBbIE Ui BO3HUKHOBEHHS U TOAJCpKAHUS
aeKTpuueckoro Toka. Cuija Toka W IUIOTHOCTh Toka. 3akoH Oma s ywyactka uenu 6e3 DJIC.
3aBUCHUMOCTb 3JIEKTPUUECKOTO CONPOTHBIEHHUS OT MaTepuasa, JUIMHBI M IUIOIIAJU IONEPEYHOTrO
CEYeHHUs MPOBOJIHMKA. 3aBUCUMOCTbH IEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOIHUKOB OT TEMIEPATYPHI.
DNEeKTpOoABMKYIIAsl CUjla UCTOYHUKA TOKA. 3akoH OMa i1 noaHoW nenu. CoequHEHNE TPOBOAHUKOB.
CoenuHeHne WCTOYHUKOB AJIEKTPUYECKON »Heprum B Oarapero. 3akoH J[xoyns—IJlenma. Pabora u
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKa. TemnoBoe AeicTBUE TOKA.

ONEeKTpUYecKUi TOK B MOJynpoBoaHKKaX. CoOCTBEHHass MPOBOAMMOCThH IOJYHPOBOJ- HHUKOB.
[TomynpoBOTHUKOBBIE TTPHOOPHI.

MarautHoe mosie. BekTop WHAYKUMM MarHUTHOro moJis. JlelicTBME MarHuTHOrO TMOJig Ha
IPSIMOJIMHENHBIN IPOBOJHUK C TOKOM. 3aKOH Amnepa. BzanMonelictBue TokoB. MarHUTHBIN NOTOK.
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Pabora no nepemenieHn0 MpOBOAHUKA C TOKOM B MarHUTHOM 1oJie. JlelicTBUe MarHuTHOTO MOJIs Ha
newxymuiics 3apsa. Cuna Jlopenna. OmnpeneneHue yaenbHOTro 3apsiga. Y CKOPUTEIN 3apsiKeHHBIX
YaCTHIL.

ONEeKTpOMarHuTHasE MHAYKLUSA. OJIEKTPOMAarHuTHas MHAYKIMS. BuxpeBoe siekTpuueckoe IoJe.
CaMouHAYKIIMSA. DHEPTUs MAarHUTHOTO M O J1 4 .

IIpakTrueckue 3aHATHS

JleMoHCTpanuu

B3aumoneiictBue 3apsokeHHbIX Ten. IIpOBOAHMKM B 3/eKTpUuecKoM mose. JludnekTpuku B
aneKTpudeckoM mnosie. KonaeHncaropsl.

TennoBoe felicTBUE 3TEKTPUUECKOTO TOKA.

CoOcTBeHHAs U IPUMECHAs! TPOBOIUMOCTH TTOIYIIPOBOIHUKOB. [10TyTIpOBOJHIUKOBEIH JHO.
Tpanzucrop. OnbsIT Ipcrena.

B3aumonelicTBue npoBOJAHUKOB ¢ TOKaMu. OTKJIOHEHHE 3JIEKTPOHHOI'O MY4YKa MAarHUTHBIM IIOJIEM.
OJEeKTpOJIBUTATENb.

DNEeKTPOU3MEPUTENbHbIE IPUOOPBI. DIEKTPOMArHUTHAS UHAYKLUS.

OnbiThl Dapajes.

3aBucumocts IJIC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbl TOKA U UHAYKTUBHOCTH
POBOTHHKA.

Pabota snexrporeneparopa. Tpancdopmarop.

JlaGopaTopHbIe 3aHATUS

N3yuenne 3akona Oma Uil ydacTka LI€TH, MOCIEA0BaTENbHOIO U NapajuIeIbHOTO COEAMHEHUS
IIPOBOJTHUKOB.

N3yuenue 3axona OMa a1 osHOM 1enu. M3yuenue siBieHus 371€KTPOMarHUTHOM MHTYKIUH.
Onpenenenue ko3¢ uUIMEHTa MOJE3HOro JEHCTBHS HIEKTpUYECKOro 4vaiHuka. OmnpeneneHue
TEMIIepaTypbl HUTH JIAMITBl HaKaJIMBaHMUSL.

Omnpenenenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS HICTOYHHUKA HAIIPSKEHUS.

12

Bormpocsr.

Yro Takoe aneKkTpocraTuka’?

[aiite onpeneneHne 3IeKTPUIECKOro 3apsa.

B 4ém oTiinumne noseneHus NPOBOJHUKOB U JUAIEKTPUKOB B 2JIEKTPUUECKOM I10J1e?

Yro Takoe noteHman? Yemy paBHa pa3HOCTh MOTEHIIMATIOB MEXY ABYMS TOUKaMH NOJIsA?

Kak onpenenuts 31eKTpHUecKy0 EMKOCTh KOHJIeHcaTopa?

Uto Takoe snexkrpuueckuii Tok? Kakol TOK Ha3bIBalOT TOKOM MPOBOAMMOCTH? UTO MPUHUMAIOT 3a
HaIPaBJICHUE 3JIEKTPUUECKOT0 TOKA?
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KakoBbI yci10BHsI BOBHUKHOBEHUS U CYIIECTBOBAHUSI SJIEKTPUUECKOTO TOKA?
Uro nHazbiBaroT cuioi Toka? [IpuBenure Ghopmyiy, BhIpKAOIIYIO (HU3UISCKUNA CMBICI 3TOTO
MOHSITHSL.

UYto Takoe 3JIeKTPOIBUKYIIAs CHJIa HCTOYHHUKA?

UTo TaKoe 3JIEKTPUYECKOE CONPOTUBIIEHUE IPOBOJHUKOB?

UTto Takoe yneqbHOE CONPOTUBICHUE TPOBOAHUKA? B Kakux enuHuIax oHo umepsiercs B CU?

Uro npeacrasisier co00i sIBJICHHE CBEPXIIPOBOIUMOCTH?

Kak 3anuceiBatot u popMynupyrot 3akoH Oma Ji71s1 OJHOPOJIHOTO Y4acTKa MOCTOSHHOTO TOKa?

Kakue BemectBa OTHOCAT K  dnekTpoiuTamM? YeM 00ycloBiI€Ha  3JIEKTPONPOBOAMMOCTD
31eKTponuToB? UTO Takoe 3NEKTPOIUTHUECKas qucconuanusi? Monuzanus?

Urto npeacTaBisieT CO00M IMEKTPUUECKUM TOK B DJIEKTPOTUTAX?

Yro Takoe Bakyym?

Hanummure pedepat Ha TeMbI:

. AnbTepHaTUBHAS YHEPIreTHKA.

. AKyCTHYECKHE CBOMCTBA MOJIYIPOBOJHUKOB.

. Bunael snexktpudeckux paspsaoB. DIEKTpUUYECKUE pa3psiibl Ha CIykOe uernoBeka.

o 3akonbl Kupxroda s a5eKTpuuecko 1 e o .

. Hcnonp30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

. MaruauTtHble u3MepeHus (IPUHLUIIBI TOCTPOEHUS PUOOPOB, CIIOCOOBI N3MEPEHUSI MAaTHUTHOTO
MOTOKA, MArHUTHON MHJIYKIIUN).

. Maiikn ®apaneii — co3aarenb y4eHHs 00 371€KTPOMarHUTHOM TOJI€.

. MosHus — ra3oBbli pa3ps/ B IPUPOAHBIX YCIOBHSIX.

. OTKpBITHE U IPUMEHEHHNE BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOAMMOCTH.

[TepeMeHHBIH 3JIEKTPUYECKUI TOK U €r0 IPUMEHEHHUE.
[Tpupona ¢eppomarHeTusma.

. ITpon3BoacTBO, IEpeaya U UCIOJIb30BaHNE JIEKTPOIHEPTUU.

. [Tee30nnexkTpudeckuii 3 exT ero npuMeHeHue.

. Tpanchopmaropsl.

. Xanc Kpuctuan OpcTel — OCHOBOIMOJIOXHUK JIEKTPOMAarHeTU3Ma.
. [Ikana31eKTPOMAarHUTHBIX BOJIH.

o Omunuii XpuctuanoBud JIeHT — pycckuil G U3 UK.

. DneKTpOHHas MPOBOAUMOCTh METaJIOB. CBEPXIIPOBOANMOCTD.

Anape Mapu AMiiep — OCHOBOTOJIOKHHK JIEKTPOJMHAMUKH.
ACUHXPOHHBI JIBUTATENb.
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. Bopuc CemenoBuu SAxkobu — U3k u u300peTaTensb.

o Hukona Tecna: )kxu3Hb M1 HEOOBIYAHHBIE  OTKPBITHSI.

o [IpumeHeHue )KUIKUX KPUCTAJUIOB BIIPOMBIIMIJIEHHOCTH .
o [Tna3zmMa — 4eTBEpPTOE COCTOSTHUE BEIECTBA.

. Kuakue KpucTasuibl.

. Bnusaue nedexroB Ha pu3nveckre CBONCTBA KPUCTAIUIOB.

Pasznen 4 Konebauus
Y BOJIHBI

Jlexknuun

Mexanunueckue kosiebanus. KonebarenbHoe nBuxkeHue. I'apmoHuueckue kojeOanuss. CBoOOnHBIE
MexaHuuyeckue KosiebaHus. JIuHelHble MexaHuueckue KoseOaTesbHble cucTteMbl. [IpeBparienue
SHEpruu IpHu KojebaTelbHOM JBUXKEHHU. CBOOOJHBIE 3aTyXalollMe MEXaHWYEeCKHe KoJaeOaHMs.
BrIHyXIeHHBIE MEXaHUYECKHE KOJICOaHNSI.

Yupyrue Bonnsl. [lonepeynsie U MpOIOJIBHBIE BOJIHBL. XapaKTEPUCTUKHU BOJIHBL. Y paBHEHUE IUIOCKON
oerymieii Bonubl. aTEepdepennns BonH. [Tonstre o audpakiun BoH. 3ByKOBBIE BOJHBL. YIIBTPa3BYK
U €r0 NPUMEHECHHUE.

OnexkTpoMarHuTHbIe Kosiebanusi. CBOOOAHbBIE JIEKTpOMAarHUTHbIE KoseOanus. [IpeBpamienne sHepruu
B KoJie0aTeabHOM KOHTYpe. 3aTyXarolue 3JeKTpOMarHuTHbIe Kojebanus. ['eHeparop He3aTyxaromux
AIIEKTPOMAarHUTHBIX KoJieOaHui. BbIHyX/JeHHblE 3jekTpuueckue kKosiebaHus. I[lepeMeHHBINH TOK.
I'enepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE CONIPOTUBIIEHUS IEPEMEHHOIO TOKA. 3aKOH
Oma nns »JIeKTpUYECKOM Lenu MEepeMEHHOro Toka. PaboTa M MOIIHOCTb INEPEMEHHOIO TOKa.
I'enepatopsl Toka. Tpancdopmaropsl. Toku BbicokoH wyacToThl. Ilodydyenue, mnepemaua u
pacmpeneseHue JIEKTPOIHEPTUN.

DJEeKTPOMarHUTHBIE BOJIHBI. DIEKTPOMArHUTHOE 10JIE KaK 0COObIHM BUA MaTepHH. DJIEKTPOMarHUTHbIE
BosIHBL. Bubparop I'epua. OTkpbIThIN KoNeOaTenbHbll KOHTYp. M300peTenne panuo A. C. IlonoBeiM.
ITonsTHe 0 paguocBs3y. IIpuMeHeHne 2JIEKTPOMArHUTHBIX BOJIH.

HpaKTI/IquKI/Ie 3aHATUA

JeMoHcTpauyun

CBoOoHBIC U BRIHYXKJCHHBIE MEXaHUUYECKHE KoJieOaHus. Pe3onanc.

OO0pa3oBaHue U pacpoCcTpaHEeHUE YIPYTrux BosH. YacToTa KoieOaHuii 1 BBICOTa TOHA 3BYKa.
CBo0OoHBIC ATIEKTPOMArHUTHBIE Kostebanus. OcuiorpaMMa epeMeHHOTO TOKa.
KoHnieHcarop B 11enu nepeMeHHOT 0 TOKa.

Karymika nHIyKTHBHOCTH B IIEMTK IEPEMEHHOT0 ToKa. Pe3oHaHC B moce10BaTebHON 1Ienn
MEepEMEHHOT0 ToKa. M3mydeHne u npuemM 31eKTpPOMAarHUTHBIX BOJIH.

Pannocss3b.

Urpa-kBect no pazneny KosneGanus v BOITHBI

12
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JlaGopaTopHble 3aHATHS

W3yueHre 3aBUCUMOCTH MTEPHOa KOJICOAHUH HUTSHOTO (MITU MPYKHHHOTO) MasiTHUKA OT JUTUHBI HUTH
(nnm MacceiTpy3a).

WHIyKTUBHBIC U EMKOCTHOE CONPOTHBIICHUS B IIETIU IIEPEMEHHOTO TOKA.

Bomnpocsr.

Kakoe nBmxenue HazpiBaeTcs kKojeOaTenpHbIM? Kakumu mapaMeTpaMu OHO XapakTepu3yeTcs?
Kakoii npouecc Ha3bIBaroT BOIHOBBIM? B Kkakoii cpene on Habmogaercs?

Kakue BOJIHBI Ha3bIBAIOT 3BYKOBBIMU?

KakoBa cBsI3b MEXKIY 3JEKTPUISCKUMU U MAarHUTHBIMU TOJsiMu? Kakue 1osist HocAT Ha3BaHHE
3JIEKTPOMArHUTHHIX?

B uém 3akmrouaercs cymHocts onbiToB A.C. [Tonosa?

B uém 3axumtouaercs npuHIMN paguoiokanuu? ['ie npuMeHsoT paauosIoKauo?

Hanummure pedepar Ha TeMbI:

. Anexcannp CrenanoBud [lonoB — pycckuii yueHsblil, u3o0perarenb pajguo .
o PasButHe cpeacTs CBA3M U PAIHO.
. Pentrenosckue nyun. @usuka otkpsitus. IIpumenenue.
. CoBpeMeHHast CIyTHUKOBAsI CBS3b.
. CoBpeMEHHBIE CPEACTBA CBS3H.
. VY nbTpa3Byk (HOdy4YeHHE, CBONCTBA, IPUMEHEHHE).
o PenukroBoe uznydeHue.
Paznen 5. Ontuka Jlexuun

ITpupona ceera. CKOpPOCTh paclpOCTpaHEHMs] CBETA. 3aKOHBI OTPAXKECHHUS M INPEIOMIICHMS CBETA.
[Tonnoe oTpaxenue. JIun3zel. a3 kak ontudeckas cucreMa. Onruyeckue npudopsl.

Bonnosble cBolicTBa cBeTa. UHTepdepenius ceta. KorepeHTHOCTH cBeTOBBIX Jiyueil. HTepdepennns
B TOHKUX IIeHKax. [Tonocs! paBHo# Tommuubl. Konbiia Hetotona. Mcnonb3oBanue nuutepdepeHny B
Hayke U TexHuke. ludpaxus ceera. {udpakuus Ha MIeTH B MapajuledbHbIX Jdydax. Judpakiunonnas
pemierka. [Tonstue o ronorpaduu. [lonspuzanus nonepeunsix BoiH. [lomsipuzanus ceera. J{BoiiHoe
nyuyenpenomiuenue. [Honsgpounsl. Aucnepcus ceera. Buael cnexktpos. CriekTpsl ucmyckanus. CrieKTpsl
norJIomeHus. Y bTpaduonaeToBoe U HHGPAKPACHOE U3ITYICHHUS.

Penrtrenosckue nyun. VX npuponsa u CBOMCTBA.

HpaKTI/ILIeCKI/Ie 3aHATUA

JeMoHCcTpauuun
3aKOHBI OTPAYKEHMS U NTpeJIoOMIIeHUs cBeTa. [lonHoe BHyTpeHHEe OTpaXKeHue.
Ontuueckue npubopsl. Matepdepennus ceera. Judpakuus ceera.
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ITonspuszanus ceera.

[TosrydeHue crieKTpa ¢ OMOILBIO TPU3MBI.

[Tony4yeHnue criekTpa ¢ MOMOMIBbIO JTUPPAKINOHHOM pereTkr. CIeKTPOCKOIL.

JlaGopaTopHbIe 3aHATUS

N3yuenne n300pakeHus: MpeIMeTOB B TOHKOH JnH3e. M3yuenne nntepdepenun u audpakiuuu
CBeTa.

I'pagynpoBKa CIIEKTPOCKOIIA U OIIPENEICHHUE JUIMHBI BOIHBI CIIEKTPAIbHBIX JIMHUM.

Bomnpocksr:

B uém 3akirouaercs CylHOCTh KBAHTOBOM TEOpHUU CBETa?
Cdopmynupyiite 3aK0H OTpa)keHUs CBETA.
CopmynupyiiTe 3aKOH IPETOMIICHUS CBETA.

Hanummre pedepar Ha TeMbl:

OOmpsicHeHne POTOCHHTE3A C TOUKH 3peHHsT (PU3HKH.
OnTHueckue sBIEHUS B MPUPO/IE.

CBer — 3JIeKTpOMarHuTHasi BOJHa.
DOTO3JIEMEHTBHL.

®oroaddext. IIpumenenue apnenus potodrpdexra.
JlazepHble TEXHOJOTUN U UX UCTIOJIb30BAaHUE.
KoHcTpyK1us u BUIbI 1a3€pOB.

Judpaxus B Hael )KU3HH.

Anexcannp ['puropreBud CtoneToB — pycckuil G U3 UK.
['onorpadus u ee npuMeHeHHeE.

Pasnen 6. OcHOBEI
CHEeIMalIbHON TeOpUu
OTHOCUTEJILHOCTH.

Jlexun

I'panunbl  TPUMEHUMOCTHM  KJIAaCCMYECKOW  MmexaHuku. [locTynmaTel  cenuanibHOM — TEOpHH
OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyme, IPUHLUII OTHOCUTEIBbHOCTH
OHHITEHA.

OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTH.

[IpakTueckue 3aHATUA

3amensieHre BPEMEHHU U COKpAIIeHHE JIMHBL. DHEPrUsi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBL.
CB43b MacChl C SHEPTUEN U UMITYJIbCOM PEIISITABUCTCKOW YaCTUIBI. DHEPTUS MOKOS

CamocTosTenbHas paboTa

Anp0epT DUHINTEHH — €ro WJeH U TUIIOTE3bI
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Pa3nen 7. DneMeHTEI
KBAaHTOBOH (PH3UKHU

Jleknuun

KBanToBas ontuka. KBanroBas runoresa [lnanka. @otonsl. Buemnuii hoTosnekrpuueckuii 3hexT.
Buyrpennnii poroaddexr. Tumsl poToriemeHToB.

O®uszuka aroma. PazBuTue B3MISI0B HA CTPOEHHE BElIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpaXx
Bojiopoa. Snepuas monens atoma. OnwiThl 3. Pesepdopna. Mozaens atoma Bogopona mo H. Bopy.
KBaHTOBbIE reHEpaTOPHI.

HpaKTI/I‘ICCKI/Ie 3aHATUA

®u3zrka aTOMHOTO sijipa. EcTecTBeHHas pain0aKTUBHOCTbD. 3aKOH PaInOaKTUBHOTrO pacnaia. CriocoOsl
HaOJIOIGHUST U PErHCTpaluy 3apspKeHHBIX dactull. Dddexr Basunoa — Yepenkosa. Ctpoenue
aTOMHOTO sijpa. [ledekt macchl, SHEeprus CBSA3M U YCTOMYMBOCTh aTOMHBIX sifiep. SlAepHbIe peakiiui.
NckyccTBeHHas palMOAKTUBHOCTS. JlesieHue TsokenbIx saep. Llennas saepHas peakuus. Y npasisieMast
uenHas peakuus. SAnepHbiii peaktop. IlomydyeHune paguoakTUBHBIX HM30TONOB M MX IPUMEHEHUE.
buonoruueckoe neficTBUE paJOaKTUBHBIX U3IYYEHUNH. DJI€MEHTAapHbIC YACTHIIbL.

JlemoHcTpanuu

doroaddexr.

JlunHeituaTeie CIEKTPHI pa3IUYHBIX BellecTB. M3nydenue na3epa (KBaHTOBOTO reHeparopa). CueTyuk
MOHU3HPYIOUIUX U3ITYy4EHUN.

Bormpocst.

Ha ocHoBanum kakux sxcnepuMeHTanbHbIX GaktoB H. bop chopmynmposan noctynarsl? B uém
3aKJI0YaeTcs MX GU3NIeCKuid CMbICT?

Uro Takoe ecTecTBEHHas! paiiO0aKTUBHOCTh? KakoBbl COCTaB paJOaKTUBHOIO U3JIyUYEHUS U
BO3MOXHOCTH €TI0 PEerucTpaluu?

Urto Takoe nepuos nosypacmnana? ChopMyIupyiTe 3aK0OH paIuoaKTUBHOTO pacmajia.
Hanummre pedepar Ha TeMbl:

. AtomHas pusuka. M3otonsl. [IpuMeHeHne pafuoakTUBHBIX H30TOIOB.

. MeTo/161 HAOMIOCHHSI U PETUCTPALIUU PATUOAKTHBHBIX H3IYYCHUN U YaCTHUI].

. Hunbsce bop — oaun u3 co3gareneii coBpeMeHHON QU3 UK U .

. IIpuMeHeHne IAEpPHBIX PEAKTOPOB.

. VYrpaBnsieMblil TEpPMOSIEPHBIN CUHTES.

. Mopnenu aroma. OnbiT Pesepdopna.

° MeTog MEUEHEIX aTOMOB.

. Y cKkopuTenu 3apsyKeHHbBIX YaCTHLL.

. Urops BacunbeBnu KypuaTtoB — ¢Gu3HK, OpraHu3aTop aTOMHON HAYKH M TEXHHKH.
. Knaccudukanus u XxapakTepUCTUKA DJIIEMEHTAPHBIX  YacCTHII.
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Pa3nen 8. DineMeHTEI
ACTPOHOMHH U
actpou3uku

Jlexuun

OTanel pa3BUTHUS acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMUU.

Buna 3Bé3gHoro neba. Co3Be3nusi, sipkue 3BE3MbI, IUIAHETHI, WX BUauMoOe aBuxkeHue. ConHeuHas
cHCTEMa.

Connue. Cosnneunast akTuBHOCTh. Mcrounuk sHepruum ConHua MU 3BE3A. 3BE3ABI, UX OCHOBHbBIE
XapakTepUCTUKHU. [luarpaMma «CHEKTpaJbHBIM KJIacC — CBETUMOCTbY». 3BE3/bI  TJIABHOM
MOCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB JIJIs 3BE31 TJIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbBIE MPEACTABICHUS O MPOUCXOKIAECHUH U dBOTONMH CoJiHIIa
1 3BE31. DTaIlbl )KU3HU 3BE3I.

Mneunsiii [Tyts — Hama ["anaktuka. [lonoxenne u asuxenue Connua B ['anaktuke.

Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIe ABIPHI B AlIpax rajakTUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06:ma. Pazoeranue raiakTuk.

Teopus bonbioro B3peiBa. PenukroBoe nsnydenne. MacmtabHasi CTpyktypa BeeneHnnoii.
Mertaranaktuka. Hepeménnsie mpo06ieMbl aCTpOHOMUH.

[IpakTueckue 3aHATUA

Habmtoienuss HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUH st
OTIpeIeNIeHUS MTOJIOKEH NS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be3/1si CeBEpHOTO
HOJIYIIApHS U IPKUE 3BE3MBI.

Hab6monenus B Teneckon Jlynsl, mnaner, Mneunoro [lytu.

JeMoHcTpanuu

ConneyHas cuctema (MOJIENb).

dotorpaduu niIaHeT, celaHHbIe ¢ KOCMHUYecKuX 30H10B. KapTa JIyHb! 1 naHer.

Crtpoenue u 3BoroIMs Beenennoii.

CamMocTosTenpHas pa60Ta
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Hanumute pedepar Ha TemblI:

° AcTtepouibl.

° ACTpOHOMMS HAIIMX JTHEH.

o Hyxneocunres Bo BeeneHHOMN.

o IInanetst CoTHEYHOW CHCTEMBI.

o IIpoucxoxnenue CoaTHEUHOW CHUCTEMBI.

o CoBpemeHHas Qu3nyeckas KapTuHa MHUPA.

o ComnHile — UCTOYHUK KU3HU HA 3 e M I € .

o UepHble IBIPHI.

° Poxnenue u sBOMIIOLUSA 3BE3 L.

o Huxonaii KonepHuk — co3martesns reImoleHTPUIECKON CUCTEMBl MUpa.

o lanuneo Nanunell — ocHOBATENb TOYHOIO E€CTECTBO3HAHUS.

o 3HaueHue oTKpeITUi ["anunes.

o BceneHHas 1 TeMHas MaTepus.

o Ponp K.3.11n0aKOBCKOr0 B pa3BUTHH KOCMOHABTUKH.

HWroro 3a 2 cemectp 60
BCEI'O 108

JJ1s XapakTepUCTHKH YPOBHS OCBOEHHS YIeOHOT0 MaTepualia HCIOJb3YIOTCS CIeAyIOINe 0003HAUeHHS:
1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee H3YYCeHHBIX 00bEKTOB, CBOWCTB);
2. — penpOayKTUBHBIH (BBITOTHEHUE JIEATEIBHOCTH 10 00pa3ily, UHCTPYKIIUH UITH TTOJI PyKOBOJICTBOM)

3. - HpOI[yKTPIBHBIﬁ (HJ'IaHI/IpOBaHI/IC " CaMOCTOATCIIbHOC BBIIIOJIHCHUC ACATCIBHOCTU, PCHICHUC HpOGJ’IeMHLIX 33,,[[8.‘{)
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5 YCJIOBUS PEAJIN3AIINN YYEBHOM JUCIUILIVHBI
5.1 TpeGoBanuss K  MHHHUMAJIBHOMY  MAaTePHAJbHO-TEXHHYECKOMY
odecreyeHnI0

Peanuzanust yueOHON AUCHUIUIMHBI TpeOyeT HaIM4YMs y4eOHOro KaOWHeTa
«Duzukay, 1a0opaTopun MOJIEKYJISIPHOU PU3KUKHU U TEPMOAMHAMUKH, JTabopaTopus
KBaHTOBOW (PU3UKH.

TexHnueckue cpeacTra 0Oy4eHUs:

YcranoBka nist onpeneneHuss kKodhdUIMeHTa TeIIONPOBOAHOCTH BO3AyXa

®OIIT1-3; yctaHOBKa JUIs ONPENEIEHUsI OTHOLIECHUS TEINIOEMKOCTEN BO3ayXa IpU
MTOCTOSIHHOM JIaBJIEHUH U TOCTOSIHHOM 00beMe PIIT1-6H; ycTaHOBKA 1151 H3yYEHHUS
3aBUCHUMOCTH CKOpOoCTH 3Byka oT Temmneparypel @DIITI-7; ycraHoBka st
onpenesneHus namMeHeHnus sutponun OIIT1-11.
VY cTaHoBKa [JI ONpEIeNICHNs] PE30HAHCHOT 0 MoTeHInana merogom ®@panka u ['epua
@IIK-02; ycraHOBKa JUIsi HW3Y4YEHUS DSHEPIeTHYECKOTO0 CIEKTpA 3JIEKTPOHOB
(u3yuenue B-paanoaktuBHocTH) OIIK-05; ycranoBka A u3yyeHus p-n nepexonaa
®IIK-06; ycraHoBka  ainsd  HU3Y4YEHHs]  TEMIEpPAaTypHOM  3aBHUCHUMOCTH
AJIEKTPONPOBOIHOCTH MeTaiyioB U mnosynpoBoaHukoB PIIK-07; ycranoBka s
uzydeHus apdexra Xosa B nonynpoBogaukax GIIK- 08; ycranoBka asist U3ydeHUs
cnektpa atoma Bogopoaa PIIK-09; ycraHoBKa 111 n3ydeHUs aOCOFOTHO YEPHOTO
tena OIIK-11.

5.2 UudopmanmoHHoe odecneyeHue 00ydeHust
IlepeyeHb pekoMeHIyeMbIX Y4eOHBIX U31aHNIi, HHTEPHET-PEeCYPCOB

OCHOBHBIC HCTOYHUKH:
1 Msikumies, I'. SI. @usuka: 10-i kinacc: 6a30BbId U yriyOJIEHHBIN YPOBHH
. yueonuk / I'. 1. Msxumes, b. b. byxosues, H. H. Corckuii ; moa penakmueit H. A.
[MapdentreBoit. — 10-e uzm., ctep. — Mocksa : [Ipocsemenne, 2023. — 432 c. —
ISBN 978-5-09-103619-0. — TekcTt : amekTpoHHBIH // JlaHb : BJIEKTPOHHO-

oubimoreunas cuctema. — URL: https://e.lanbook.com/book/335051 — Pexum
JOCTYyTA: JUIsl aBTOPU3. MOJIb30BaTENEH.
1 Msikues, I'. SI. @usuka: 11-i kiacc: 6a30BbId U yriyOaEHHBI YPOBHU

: yueOnuk / I'. 5. Mskumes, b. b. ByxoBues, B. M. Hapyrun ; non pepakuueit H. A.
[TapdenTtheBoii. — 11-e uzn., crep. — Mocksa : IIpocsemenue, 2023. — 432 ¢. —
ISBN 978-5-09-103620-6. — Tekct : anexkTpoHHbI // JlaHb : 3JEKTPOHHO-
ounbnmmoteunas cucrema. — URL: https://e.lanbook.com/book/335054 — Pexum
JOCTYyIa: JUIsl aBTOPU3. MOJIb30BATEIEN.

I[OHOJIHI/ITC.]ILHLIG HCTOYHHUKHU:

1. Ponuonos, B. H. ®uszuka qis kojemkei : yueOHOe mocooue st
cpeanero npodeccuonansHoro oopaszosanus / B. H. PommonoB. — Mocksa :
NzpatensctBo FOpaiit, 2022. — 202 c. — (IlpodeccuonanpHoe o6pazoBanue). —
ISBN 978-5-534-10835-4. — Tekct : osaektponHbiid // OO6pa3oBarenbHas
wiathpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/494934 (nara
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https://e.lanbook.com/book/335051
https://e.lanbook.com/book/335054

oOpaienus: 14.04.2022).

2. ['opmau, B. B. ®wumsuka : yuebHOe moOcoOMe UIsI CPETHETO
npodeccuonanbHoro oopasoanus / B. B. ['opnau. — 2-e u3z., ucnp. u gon. —
MockBa : WzmatensctBo HOpaiit, 2022. — 215 c¢. — (IIpodeccuonanbuoe
obOpazoBanne). — ISBN 978-5-534-09366-7. — Tekct : snekTpoHHbId //
Oo6pa3zoBaTenbHas miatgpopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/492624 (nata odparienus: 14.04.2022).

3. ['opnau, B. B. ®u3uka. 3aiauu, Tectbl. MeTOIbI pellieHus © yueOHOe

nocobue s cpeaHero mnpodeccruoHanbHOro odpaszopanus / B. B. INopmau. —
MockBa : MzmarensctBo HOpaiit, 2022. — 301 c¢. — (IIpodeccuonanproe
obpazoBanme). — ISBN 978-5-534-08112-1. — Tekct : 3JeKTpoHHBIA //
OO6pazoBaTenpHas maTdopma FOpaiirt [caiiT]. — URL:
https://urait.ru/bcode/494416 (nara obpamenus: 14.04.2022).

4, ActpoHoMus : ydeOHOE MmocoOue JyIs cpeaHero npodeccuoHaIbHOTO
obpazoBanus / A. B. Komomuenr [u ap.] ; oTBeTCTBEHHBIC pemakTopsl A. B.
Konomuern, A. A. CaponoB. — 2-e uzf., ucnp. u gomn. — Mocksa : U3narenbcTBo
FOpaiit, 2022. — 282 c¢. — (Ilpodeccuonansnoe obpazoanue). — ISBN 978-5-
534-15278-4. — Texkcr : snekTpoHHBIN // OOpazoBarenpHas miardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/488152 (nata oopamienus: 12.04.2022).

HNuTepuer-pecypcenl

1. www.fcior.edu.ru (denepanbHBIT IEHTP nH(OPMAITMOHHO-
oOpa3oBaTenbHbIX pecypcoB). WWww. dic. academic.ru (Axagemuk. CroBapu H
SHIIUKJIOTIC/IHH ).

2. www.booksgid.com (Books Gid. DnekrporHast OnbIMoTEKA).

3. www. globalteka. ru (I'mobanteka. I'moGayibHasi OHMONHMOTEKA HAYYHBIX
pecypcoB). Www. window. edu. ru (EnuHoe okHO JocTyma K 0Opa3oBaTelIbHBIM
pecypcam). Www. st-Dooks. ru (JIyumiast yueOHast muteparypa).

4, www. ru/book (DnekTponHast OnOIMOTEYHAs CHCTEMA).
S. www. alleng. ru/edu/phys. htm (O6pa3oBatenbHbie pecypchl MHTepHeTa —
®duzuka).

6. www. school-collection. edu. ru (Egmnas xomiekiuss 1u(POBBIX
obpasoBatenbHbIX pecypcoB). https/fiz.1september. ru (ydueGHO-MeTOAMYECKAs
razera «duzukay).

7. www. n-t. ru/nl/fz (HoGeneBckue naypeatsl 1o GU3MKE).
8.  www.nuclphys.sinp. msu. ru (Slnepnas ¢usuka B lutepuere).
Q. www. kvant. mccme. ru (Hay4HO-TIOMYJISIPHBIN (PU3UKO-MaTEeMAaTUICCKHIA

xypHai «Keant»). Www. Yyos. ru/natural-sciences/html (ecrecTBeHHO-Hay4HBII
KypHaIT 111 Mostofiexku «[1yTh B HayKy»).

i®I'OC COO — denepanbHbIii rOCYIAPCTBEHHbIH 06pa3oBaTENbHBIN CTAHAAPT CPEIHETO OBIIEro
00pa3oBaHUs
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iPrOC CIO — ¢emepaldbHBIH  TOCYHApCTBEHHEIH  00pa3oBAaTENbHEIH  CTAHZAPT  CPEOHETO
IPO(ECCHOHANBHOTO 00pa30BaHus 110 CEUHAIBHOCTH (Ipodeccun)
""" dOIT COO — denepanbHas oOpazoBaresbHas IpOrpaMMa CpeaHEero o01ero 00pa3oBaHms

42



