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1. MACHOPT PABOYEN MTPOI'PAMMBbI YYEBHOM JUCILUILIVHBI

O/1b.11 ®u3uka

1.1. ObJs1acTh NPUMEHEHHUSA MPOTrPAMMBI Y4eOHOH JUCHUILIUHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBI (Hanee — pabouas mporpamma) siBIsSETCS
4acThIO OCBOCHHMSI IPOTPaMM TOJIFOTOBKH CIIEIMAIMCTOB cpenHero 3seHa (nanee [ITIICC3)
B cootrBercTBUH ¢ PI'OC CIIO PP u IIOOII CIIO mua cneumansHoct 19.02.03

Texnonorus xyieda, KOHAUTEPCKUX, MAKaAPOHHBIX U3/IEIUH.
(ykazams npogeccuio, cneyuanrbHOCmy, YKPYRHEHHYI0 2pYnny (2pynnsl) npogheccuil
unu Hanpaeiexue (Hanpasierus) n0O2oMo6KuU)

PaGouass mporpamma yueOHOU mucrumumasl OJ1b.11 ®usmka MoxxeT OBITH
ucrosnb3oBana 1o crnenuanbHOCTIM CIIO Ha ©6a3e cpemHero (IMONHOTO) 0OIIETO
oOpa3oBaHMsi, B JIOMOJHHUTEILHOM TIpo(ecCHOHaTLHOM OOpa30BaHMM B paMKax
peanu3anuu IporpaMm NepenoaroToBKH Kaapos B yupexaenusx CIIO.

1.2. lesan u 3aga4u y4eOHOM IMCUMILINHBI, TPeOOBAHNUS K pe3yabTaTaM
OCBOCHUS Y4eOHOM TUCIUIIMHBI

Vyebnas nucuumimHa OJ1b.11 ®usuka oTHOCUTCS K 00IIe00pa3oBaTEILHOMY
LHUKITY.

Copnepkanue mporpaMMmbl  00IIe0Opa30BaTEIbHON — AUCHUIUIMHBL  «DU3HKa»
HaIIPaBJICHO HA IOCTUKEHUE CIICTYIOMINX LEIECH:

—  (opmupoBanue y oOydYaromuxcsi yBEPEHHOCTH B LIEHHOCTH O0Opa3oBaHUS,
3HAYUMOCTH (U3UYECKUX 3HAHUU JUIsi COBPEMEHHOIO KBATU(DPUIIMPOBAHHOTO
CHeHuaIicTa NPy OCYIECTBIEHUH €ro MPO(PEeCCHOHATIBHOMN €S TEIbHOCTH;

—  (popMupoBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

—  oBJaJeHHe cnenupUIecKor CUuCTEMOM (PU3NUYECKUX MOHATUNA, TEPMUHOJIOTHEN U
CHUMBOJIUKOM;

—  OCBOEHHUE OCHOBHBIX (PM3MUECKUX TEOPUIi, 3aKOHOB, 3aKOHOMEPHOCTEH;

—  OBJIQJICHUE OCHOBHBIMM  METOJJaMH  HAy4YyHOTO  TMO3HAaHWS  MPUPOJBL,
UCIOJIb3yeMbIMU B (u3uKe (HAOJI0/IeHNE, ONMCAHNEe, U3MEPEHHE, BBIIBUKEHUE
TUTIOTE3, MPOBEJICHUE IKCIIEPUMEHTA);

—  OBJaJCHHE YMEHUSIMH o00pabaTbiBaTh JaHHBIE OKCIEPUMEHTa, OOBACHSTH
MOJIyYeHHBIC PE3YJIbTaThl, YCTAHABIMUBATH 3aBUCUMOCTH MEXAY (PU3NYECKUMHU
BEJTMYMHAMU B HAOJIOIa€MOM SIBJICHUH, JIEIAaTh BHIBOIBI;

—  ¢dopMupoBaHHE YMEHHS pelaTh (PU3NMYECKUE 3a7aydl pPa3HbIX YpOBHEU
CJIOKHOCTH;

—  pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEJUICKTYaJbHBIX M TBOPYECKHUX
CITIOCOOHOCTEM B Mpoliecce MPUOOPETEHNU S 3HAaHHUH C UCTIOJIb30BAHUEM Pa3IMUHbIX
UCTOYHUKOB HMH(OpPMAllUM M COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH;
yMeHull (GOpMyIUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO TMO3HUIHUIO IO
OTHOIIEHUIO K Pu3nuecKoi nHMOpMAITUH, MTOTy4aeMOl U3 Pa3HbIX HCTOYHUKOB;

—  BOCIHTAaHHE YyBCTBA TOPJOCTU 32 POCCUICKYIO (PHU3NYECKYIO HAYKY.



2. PE3YJIBTATBI OCBOEHUWS YUEBFHOM JJUCIUTIJIMHBI

Koa n HauMeHoBaHue
¢opmupyembix
KOMIeTeHI M

Ilnanupyemble pe3yJibTaThl 0CBOCHHS AMCIHMILIHHbI

00mue

JucuuninHapHblie

OK 01. Beibupatb cioco0sr
pelieHuns 3a1aq
npo¢eCCHOHATBHOM
JeATETLHOCTH
MPHUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTAM

B yacTH TPY10BOr0 BOCHIUTAHUA:

- TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0NI00HE;

- TOTOBHOCTh K aKTUBHOM IEATEILHOCTH TEXHOIOTMYECKOW M COLMAILHOM
HATIPABJICHHOCTH,  CIIOCOOHOCTh  WHHIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSTEINILHO BBIMOJIHATH TAKYIO ICATCILHOCTD;

- HHTEpeC K pa3iu4HbiM chepaM TpOoPEeCCHOHANBHONW JCSTEIBHOCTH,
OBJa/ieHre YHUBEPCALHBIMU YUCOHBIMH TIO3HABATEIbHBIMHY JICHCTBUSIMU: a)
0a30BEIE JIOTHYECKUE NEHCTBHS:

- CaMoCTOSATENbHO (OPMYIHPOBATH U
paccMarpuBaTh €€ BCECTOPOHHE;
-yCTaHABIHMBAThH CYIIECTBEHHBIA MPU3HAK WM OCHOBAHHUS JJIsI CPABHEHWS,
KIaccu(UKauu 1 0000IIeHNUS;

- OINpEACNATh LENH AESITENbHOCTH, 331aBaTh MApPaMETPbl U KPUTEPUH HX
JIOCTHIKEHUS,

- BBIABISITH 3aKOHOMEPHOCTH U IPOTHUBOPECUUS B PacCMATPUBACMBIX
SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B JICSITCIBHOCTh, OIICHUBAaTh COOTBETCTBHUC
Pe3yJIbTaTOB LIEISIM, OLCHUBATH PUCKHU MOCICACTBUHN NEITSILHOCTH;

- pa3BHBATH KPEATHBHOE MBINUICHUE TPU PELICHUH KU3HEHHBIX Tpo0seM 0)
0a30BEIE UCCIIEN0BATENLCKUE NEHCTBUS:

- BIQNETh HABBIKAMH  y4eOHO-HCCIIEIOBATENLCKOH HM  MPOEKTHOM
JIeSTEIbHOCTH, HABBIKAMH Pa3pelICHUs] MPOOJeM; BBISBIATh MPHUUYHUHHO-
CJIC/ICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1ady, BBIIBUTATh TMIOTE3y ee
pEeLICHUsI, HAXOUTh apTyMEHTBI JUIsl JI0KA3aTeNIbCTBA CBOUX YTBEPXKICHUIA,
3aJ1aBaTh MApaMeTPbl U KPUTEPUH PEIICHHUS;

- aHAIM3MPOBaTh IOJyYCHHBIC B XOJAE PEIICHUS 3aJaud pPEe3yJIbTaThl,
KPUTHYECKH OIECHHBATH MX JOCTOBEPHOCTD, IIPOrHO3UPOBATH M3MCHCHHE B
HOBBIX YCJIOBHUSX;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATEJILHYIO M MPAKTUYCCKYIO OOJIACTH
KU3HENEATENLHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTe;

- BBIJIBUTATh HOBBIC WJICH, MIPEIIaraTb OPUTHHAIBHBIC TOAXO0/IBI M PEIICHHUS,
- CIIOCOOHOCTh HX HCIIOJIB30BaHUS B IIO3HABATEILHOM M COLMAILHOU
MIPaKTHKE.

aKTyaJlu3HpoOBaTh MpoOIEMy,

-chopMupoBaTh MpenCTaBICHUS O POJIH W MecTe (U3UKH W aCTPOHOMHU B
COBPEMEHHOW HAYYHOU KapTHHE MHpPA, O CHCTEMOOOpa3yIoIiel poiw GU3UKH
B Pa3BUTHM €CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHMA, O
BKJIaJIC POCCHMCKHUX M 3apyOeKHBIX YUYCHBIX-(DU3UKOB B Pa3BUTHUC HAYKH;
MOHUMaHKUE (PU3MUYCCKOW CYIIHOCTH HAOIIOMAEMBIX SBJICHUNH MHUKPOMUPA,
MakpoMHpa W Meramupa; MOHMMaHHUE POJM aCTPOHOMHUHU B MPAKTUUECKOU
JIeATENBbHOCTH YeIOBEeKa U JallbHEHIIeM Hay4YHO-TEXHUYECKOM DPa3BUTHUH,
poiu GI3UKHU B pOpMUPOBAHUH KPYro30pa M GYHKIHOHATEHON TPaMOTHOCTH
YeIIoBeKa IS PEIICHUS IPAKTHIECKUX 3aj1ad;

- copMHpoBaTh YMEHHS pemaTh pacueTHHIE 3aJadd C SBHO 3aJaHHOU
($U3NIECKO MOJETBI0, UCTONB3YS (pU3MUYECKHe 3aKOHBI W MPHUHIUIIEI, Ha
OCHOBE aHAJIM3a yCIOBHS 3aa9l BEIOMPATh (PH3MUCCKYIO MOJIENb, BBIICIATh
¢u3ndecKkie BENWMYUHBI W (OPMYNBI, HEOOXOMUMBIC Ul €€ peIICHHUS,
MPOBOJUTHL pPAacyeThl W OILICHWBATh PEaJbHOCTh TMOJIYYEHHOTO 3HAYCHUS
(U3UYCCKOM BETMYHHEI,

pelaTth KaueCTBEHHBIE 3aa4H, BEICTpANBasi JIOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY pacCyXJIeHHUI ¢ OTIOPON Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nvecKue sIBICHUS,

- BJIaJICTh OCHOBOIIOJIATAIONIMMHU (DU3NICCKUMHU MOHATHSIMUA U BETHYHHAMH,
XapaKTepU3YIOMUMHI (H3HIECKUE TPOLECCHI (CBI3aHHBIMU C MEXaHIIECKUM
JIBIDKCHUEM, B3aUMOJCHCTBHEM TeEJ, MEXaHWYECKHMH KOJICOaHUSIMHU H
BOJIHAMH;

ATOMHO-MOJICKYJISIPHBIM CTPOSHHEM BEIIECTBA, TSTIOBEIMH MPOIIECCaAM;
ANEKTPUYECKIM W MATHUTHBIM  TIOJSIMH,  DJICKTPUYECKHM  TOKOM,
ANIEKTPOMArHUTHBIMA KOJICOaHUSMH U BOJTHAMU;

ONTHYECKUMU SIBJICHUSMHU; KBAaHTOBBIMU SIBJICHHUSIMH, CTPOCHHEM aTroMma W
aTOMHOTO SI7Ipa, PaJJHOAKTUBHOCTHIO);

BIIQJICHAE  OCHOBOIIOJIATAIONIMMH  ACTPOHOMUYECKUMHU  MOHITHIMH,
MO3BOJIAIOIIMMHU XapaKTepU30BaTh MPOIIECCHI, MPOUCXOISIINE Ha 3BE3/1aX, B
3BE3JIHBIX CHCTEMaX, B MEKTATAKTUIECKON cpeie;

JIBIDKEHUE HEOCSCHBIX TEJI, IBOJIFONUIO 3Be3]1 M BeeeHHOI;

- BJIAJICTh 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSAMH (3aKOH BCEMHUPHOTO
tarotenus, I, II u 11l 3akonsl HeloToHa, 3aK0H cOXpaHEHHUS] MEXaHUYECKOU
SHEPTUM, 3aKOH COXPAHEHHUS] MMIIYJIbCa, NPHUHLHUII CYNEPHO3ULMHU CHUJI,
MPUHLIMIT PABHONIPABHOCTH MHEPLUAIBHBIX CUCTEM OTCUETA; MOJIEKYJIAPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHUS BELLIECTBA, I'a30BbI€ 3aKOHBI, IEPBbIN 3aKOH
TEPMOJIMHAMUKH;




Koa n HaumeHoBaHuUe
¢opMupyembIx
KOMIIeTeHI Ui

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCHUIIJIMHBI

0omue

JucuuninHapHble

3aKOH COXPAHEHHsI IEKTPUIECKOT0 3apszaa, 3akoH KyioHa, 3akon Oma amst
ydJacTKa memu, 3akoH OMa IS TIOTHOM AIIEKTPHYECKOH IerH, 3aKoH J[ Koy
- Jlenna, 3aK0H 3JIEKTPOMAarHUTHOW MHAYKLUY, 3aKOH COXPAHEHHsI SHEPTHH,
3aKOH MPSAMOJIMHENHOIO PAacIpOCTPaHEHUs CBETa, 3aKOH OTPa’KEHHs CBETa,
3aKOH NPEJIOMJICHHUS CBETA;

3aKOH COXPAHEHUS DSHEPruH, 3aKOH COXPAHEHUS HMIIyJIbCa, 3aKOH
COXPaHEHMS IEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHHs MacCOBOIO YHCIA,
noctyiatsl bopa, 3aK0H paJ0aKTUBHOIO paciaja);

YBEPEHHOE HCIIONIb30BAHME 3aKOHOB M 3aKOHOMEPHOCTEH IIpH aHAIH3e
(U3HYECKUX SBICHUH M IPOLIECCOB.

OK 02. Ucnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOUCKa, aHAJIN3a U
HUHTEPIPETAIIH
HHPOpPMALUH, U
nH(popMaHOHHbIE
TEXHOJIOTHH JIJIsI
BBIITIOJIHCHUS 3a1a4
npo¢eCcCHOHATBHOM
JIeATEIbHOCTH

B 00acTi IEHHOCTH HAYYHOT'O TIO3HAHHUS:

- ¢(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHOW MNPAKTUKH, OCHOBAHHOIO Ha
JHaNore  KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MecTa B
MOJMKYJIBTYPHOM MHUDE;

- COBEpILICHCTBOBAHUE SI3bIKOBOW M YHTATENILCKOM KYJBTYPbI Kak Cpe/ICTBa
B3aUMO/ICHCTBUS MEXY JIFOIBMH U TO3HAHUS MUPa;

- OCO3HAaHHUE LIEHHOCTH HAyYHOMW JESTENbHOCTH, TOTOBHOCTh OCYILECTBIISTH
MPOEKTHYI0 W HCCJIENOBATEIbCKYIO JESTENbHOCTh HHIMBHUAYaJbHO M B
rpyrne;

- OBJa/icHHE YHUBEPCATEHBIMU YYeOHBIMU MO3HABATEILHBIMU JICHCTBUSIMU:
B) paboTa ¢ nHOopMaIHei:

- BIAJEThb HABBIKAMHU IIOJNy4YeHHs WH(GOPMALUH W3 HCTOYHUKOB Pas3HBIX
THUIIOB, CAMOCTOSITEIIHO OCYLIECTBIISATh IIOMCK, aHAIU3, CUCTEMATH3aLHI0 1
HHTEPIPETALHIO MHPOPMALHU Pa3IMYHBIX BUIOB U HOPM NPEACTABICHHUS;

- CcO3JaBaTh TEKCTBl B pasiMYHBIX (opMaTaXx C yd4eToM Ha3HAUCHUS
nHpopMaMK M LENeBOH ayAWTOPUH, BHIOMpas ONTUMAaJbHYIO (opMy
NIPE/ICTABIICHUS U BU3YaJIU3aLlUH;

- OLIGHUBATh JOCTOBEPHOCTB, JIETMTUMHOCTh HH(OpMAIIUK, €€ COOTBETCTBHE
MPaBOBBIM M MOPaJIbHO-3THYECKUM HOpMaM;

- WCIOJIb30BaTh CpeJCTBA HMH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTMH B  pEIICHMHM  KOTHUTHMBHBIX, = KOMMYHHMKAaTHBHBIX U
OpPraHM3alMOHHBIX 3a7ad ¢ coOmoJieHueM TpeOOBaHWH 3PrOHOMHKH,
TEXHUKH O€30I1aCHOCTH, THTHEHBI, pPECcypcocOepex eHus, IPaBOBBIX H
STUYECKUX HOPM, HOPM HH(POPMAIIHOHHON 0€3011aCHOCTH;

- BJAJeTh HaBBIKAMHM pACIIO3HABAaHMS M  3aIUTHI
nH(opMannoHHOH 6e30IacHOCTH JIMYHOCTH.

nadopmanny,

- yYMEThb YYWTHIBaTh TPAHMIBI NPUMEHEHHS H3YUCHHBIX (DU3HUCCKUX
MoJIeTIeli: MaTepralIbHas TOUKa, MHEPIHAIbHAS CHCTEMA OTCUETa, HACAIbHBIN
ras;

MOJIENT CTPOCHHUSI Ta30B, JKUAKOCTEH W TBEPABIX TEN, TOYCUHBIH
NEeKTPUUYECKHN 3apsi, saepHas MOJeNb aTOMa, HyKJIOHHAs MOJIEIb aTOMHOTO
sapa MpHU peleHnn GpU3nvecKux 3aaad.

OK 03. [TnanupoBats 1
PeaIN30BbIBATH

B o0xacti 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:
- cQOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO MOBEICHHUS;

- BJIaI€Tb OCHOBHBIMU METOJAaMU HAYYHOI'O0 IO3HAHUSA, HMCHOJIb3YEMbIMU B
(I)I/ISI/IKGZ IPOBOAUTE NPAMBIC 1 KOCBCHHBIC UBMCPCHUA q)mnqemcnx BCJIMYHH,




Koa u HammeHOBaHUe

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCHUIIJIMHBI

¢opMupyembIx
KOMIICTCHIIMHA 0omue JucuuninHapHbie
COOCTBEHHOE - CITIOCOOHOCTH OICHWBATH CUTYAIMIO W IPUHUMATh OCO3HAHHBIC PEIICHHS, | BHIOMpAs ONTHMANBHBINA CIIOCO0 U3MEPEHHS U HCIIOJIB3Y S M3BECTHBIC METO/IBI

po¢eCCHOHATBHOE U
JMYHOCTHOE PAa3BUTHE,
MpEeINPHUHUMATEIBCKY O
JIeATETbHOCTD B
npodeccronansHO chepe,
HCIIONB30BATh 3HAHHUS 110
(bUHAHCOBOIT TPAMOTHOCTH B
Pa3IMYHBIX KM3HEHHBIX
CHUTYaLHUsIX

OPHEHTHPYSICHh HA MOPATBbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH;

- 0CO3HAHME JINYHOTO BKJIA/Ia B TOCTPOEHHUE YCTOMYMBOrO OYAyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOJUTENISIM U (WJIM) APYTHM YJCHaM
CeMbH, CO3JaHHIO0 CEMbHM Ha OCHOBE OCO3HAaHHOTO NPHUHATUS ILEHHOCTEH
ceMeMHOM KM3HM B COOTBETCTBHMM C TpagulMsaMu Hapoaos Poccuy;
OBiaenne yHMBEPCATbHBIMH PETrYJIATHBHBIMH I€HCTBHAMU:

a) CaMOOPraHU3ANMA: - CAMOCTOSATENBHO OCYILIECTBIATH NO3HABATENbHYIO

JEATeNIbHOCTh, BBUIBIATH NPOOJIEMBI, CTaBUTh U  (hopMyIHpoBaTh
COOCTBCHHBIC 3a/1aud B 0OPa30BaTENFHON NESTENPHOCTH M IKM3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSATENIBHO COCTAaBIATh IUIAH pEIICHHS NPOOJIIEMBI C YYETOM
HMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3ZMOXHOCTEH U IIPEATIOUTECHHH;

- JlaBaTh OLIGHKY HOBBIM CHUTYalMsIM; CIIOCOOCTBOBAaTh (DOPMHPOBAHHUIO U
MIPOSIBICHUIO MIMPOKOM 3pYIUIMU B Pa3HBIX OOJNACTSIX 3HAHUI, MOCTOSHHO
MOBBILIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb: UCIIOJb30BaTh NpPUEMBbl pedIeKCUH Ui OLEHKU
CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;

-yMeTh OIICHUBaThb PUCKH M CBOEBPEMEHHO NPHHHUMATh PEIICHUS IO WX
CHIDKCHHUIO;

B) IMOLHMOHAJILHBIH HHTEJUIEKT, NPEAIoaralomuili copMIUpOBaHHOCTb:
BHYTPEHHEI MOTHBAIMH, BKJIIOYAIOMIEH CTpeMIICHHE K JOCTHIKEHHIO LIEJN U
ycrexy, ONTHMH3M, WHHIMATHBHOCTh, yMEHHE JEeHWCTBOBaTh, MCXOII U3
CBOMX BO3MO>KHOCTEHA;

- OMIaTHH, BKJIIOYAIOMIEH CIOCOOHOCTh ITIOHMMAaTh AMONIMOHAILHOE
COCTOSIHHE JAPYTHX, YUUTHIBATH €r0 IPU OCYIIECTBICHHH KOMMYHHKAIIWH,
CHOCOOHOCTh K COYYBCTBHIO M COIEPEKHUBAHUIO; COIMAIBHBIX HaBBIKOB,
BKJTIOYAOIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTUMH JIIOJBMH,
3a00THThCS, MPOSIBISITH MHTEPEC U pa3peliaTh KOH(IMKTHL.

OILICHKU MOTPEIIHOCTEN HU3MepeHui, NIPOBOJUTH HCCIIEIOBAHNE
3aBHCUMOCTCH (DU3UYCCKUX BEIMYMH C  HCIOJB30BAHHUEM  MPSIMBIX
U3MEPEHUil, 00BICHATH MONYYCHHBIC PE3yNbTAThI, UCTIONB3Ys (HU3UUCCKUE
TCOPUH, 3aKOHBI M TIOHATHSI, U JICIaTh BHIBOJIBI;

coOroaTh MpaBmiIa 0€30MacHOTO TPYyAa MPU MPOBEACHUHN UCCICIOBAHUN B
paMkKax  y4eOHOTO  3KCICPUMEHTa M  y4cOHO-HCCIICOBATCIHLCKOM
JIESTETBHOCTH C UCIOJIb30BAHUEM IUPPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U
mabopaToOpHOTO 000PYIOBAHNUS;

c(OPMHUPOBAHHOCTh MPEACTABICHUI O METOJaX IOJNyYCHUS] HAYYHBIX
ACTPOHOMHMYECKHUX 3HAHMU - OBIaAeTh (CHOPMUPOBATH MPEICTABICHIS)
NpaBUJIaMU 3amuc (Qu3HIecKux (GopMyn pelnbe(HO-TOUCUHONH CHUCTEMBI
o6o3HaueHnit JI. Bpaiins (mms ciaensix u c1aboBHASAIINX 00yJaromnuXcs).

OK 04. D¢ pexTnBHO
B3aMO/ICHICTBOBATH U
paboTaTth B KOJUIEKTHBE U
KOMaH e

- TOTOBHOCTH M CHOCOOHOCTH K OOpa3oBaHHIO U
CaMOCTOSITEIIbHOCTH M CAMOOIIPEEIICHHIO;

- OBIAQJICHUEC HAaBBIKAMH Yy4eOHO-HCCIIEIOBATEIbCKOM,
COLIMAIBHON JeATEeIbHOCTH;

OBnazieHre yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU 1I€ACTBUAMU:

0) coBMeCTHasl IeATEIbHOCTb:

- IOHUMAaTb U UCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHON U MHANBUAYAIbHON
paboThl;

- TpPUHUAMAaTh UEIH COBMECTHOW JESTENIbHOCTH, OpPTraHWU30BBIBATH H
KOOPAMHUPOBATH JIEUCTBUS IO €€ JIOCTHKEHUIO: COCTABIISATh IJIaH ACHCTBUM,

CaMOpa3BUTHIO,

MIPOEKTHOH U

-OBJaJeTh YMEHUSAMH paboTaTh B TpyNIE C BBINIOJHEHHEM Ppa3IHMYHBIX
COLIMAIBHBIX  pOJieH, IUIaHUPOBaTh paboTy TPyHNbl, PalHOHAIBHO
pacnpenenars JAEATeNbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJeKBaTHO
OLICHUBATh BKJIAJ KaXJOrO0 U3 YYaCTHUKOB TpYNNbl B pELICHHUE
paccMmarpruBaeMoi IPOOIEMBI.




Koa n HaumeHoBaHuUe
¢opMupyembIx
KOMIIeTeHI Ui

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCHUIIJIMHBI

0omue

JucuuninHapHble

pacupeneiaTh PoiH ¢ Y4eTOM MHEHHH YYacTHHKOB OOCY)KHaTh Pe3yJIbTaThl
COBMECTHOH paboTHI;

- KOOpJMHHMPOBAaTh W BBINOJHATH pabOTy B YCIOBHSX pPEaIbHOTrO,
BUPTYJILHOTO 1 KOMOWHHPOBAHHOT'O B3aMMOICHCTBHS;

- OCYLIECTBJISTH IO3UTHUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3MYHBIX
CUTYyalUsIX, MPOSIBJISITH TBOPYECTBO M BOOOpPaKECHHE, ObITh MHUIIMATHBHBIM
OBnasieHNe YHUBEPCATbHBIMH PETYJIITHBHBIMU JICHCTBUAMHU:

T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

- IPUHAMATH MOTHUBBI M apI'YMEHTHI JPYTUX JIOACH IIPH aHAJIN3e Pe3yIbTaTOB
JeATEIEHOCTH;

- MPU3HABATh CBOE NPABO W NPaBO APYTHX JIIOICH Ha OIIMOKM; pa3BHBATh
CIOCOOHOCTh IOHUMAaTh MHP C MO3ULIUH APYTOTO YeIOBeKa.

OK 05. OcyiecTBiaTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu c
y4eToM 0coOeHHOCTE!
COLIMAJIBHOTO 1
KYJBTYpHOTO KOHTEKCTa

B 00acT 5CcTeTHIECKOTO BOCITUTAHUS:

- OCTETHYECKOE OTHOMIEHHE K MHUPY, BKIOYas JCTETHKY HAYYHOTO
TBOPYECTBA, MPHUCYIIETO (PU3MUECKON HAYKE;

- CHOCO6HOCTL BOCpUHUMATH pa3IMYHbIC BUAbl MCKYCCTBA, Tpaagulluu U
TBOPYECTBO CBOETO M JPYrHMX HApOJIOB, OUIYHIaTh 3SMOIMOHAIBLHOE
BO3/ICIICTBUE UCKYCCTBA;

- y6e)K]1€HHOCTI) B 3HAYUMOCTH IJIA JUYHOCTHU U O6H.IeCTBa OTCUYCCTBCHHOI'O
U MHMPOBOI'O UCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPaJULUNA U HAPOAHOIO
TBOPYECTBA; TOTOBHOCTh K CAMOBBIPQ)KCHUIO B Pa3HBIX BHAAX HCKYCCTBA,
CTpeMJICHHUE MIPOSBISATH KA4eCTBA TBOPUCCKON JIMIHOCTH;

OBiajicHAE YHUBEPCANGHBIMA KOMMYHHKATHBHBIMH  JCUCTBHSIMH: Q)
oO1ieHue:

- OCYIIECTBJIATH KOMMYHHKAIIUU BO BCEX cepax )KU3HU;

- pacmo3HaBaTh HeBepOalbHBIC CPEACTBa OOIICHWS, IMOHMMATh 3HAYCHUE
COIMUAJIBHBIX 3HAKOB, PACIIO3HABATH NPEATTOCHUIKN KOH(bJ'II/IKTHI)IX CI/ITyaHI/Iﬁ
U CMsIryaThb KOH(bHHKTLI;

- pPa3BepHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJb30BAHHEM
SI3BIKOBBIX CPEJICTB.

- YMETh pacrio3HaBaTh (pU3NIECKUE SBICHUS (TIPOIECChl) U OOBSICHATH MX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: pPaBHOMEPHOE H PaBHOYCKOPEHHOE
MPSMOJIMHCHHOE [IBUKCHHE, CBOOOJHOC TIa[CHHE TEN, JBIDKCHHE [0
OKpPY>KHOCTH, WHEPIUs, B3aUMOJICHCTBUE Tel, KOJeOATENbHOE IBHKCHUE,
pE30HAHC, BOJIHOBOE BIKeHME; Auddy3us, OpPOYHOBCKOE BIIKCHHE,
CTpOCHUEC )KHHKOCTeﬁ N TBEpABIX TCJI, HU3MCHCHUC O6’I>eMa TCI TIpU
HarpeBaHuM  (OXJAXKIEHWUHU), TEIUIOBOE  paBHOBECHUE,  HCMApEHHE,
KOHACHCAlWs, MJIaBJICHUC, KpUCTAJUIM3allusd, KUIICHUEC, BJIAXKHOCTH BO3yXa,
CBsI3b CpelHEH KHHETHYSCKOW SHEPTHH TEIUIOBOTO IBIDKEHUS MOJCKYJ C
a0CONIFOTHOW ~ TEeMIIepaTypoi, TOBEHINICHWE JaBJICHUS Ta3a IMPH €ro
HArpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXY ITapaMeTPaMH COCTOSIHUS ra3a
B M30IIPOIIECCAX;

ANIEKTPHU3aLUs TeN, B3aMMOJCHCTBHE 3apsloB, HArPEBaHHE IPOBOTHHUKA C
TOKOM, B3aMOJICHICTBHE MarHUTOB, JICKTPOMAarHUTHASI MHITyKIIHsI, IeHCTBHE
MAar"iMuTHOro T1moJjid Ha TIPOBOAHHUK C TOKOM U HBH)KymHﬁCH 3apsn,
3JIEKTPOMarHUTHBIE KOJIeOAHMs U BOJIHBI, IPSIMOJIMHEITHOE paclipoCTpaHEeHNe
CBETa, OTpakeHHWe, IpeloMieHHe, UHTepdepeHuus, audpakuus u
MOJISIpU3aIlUs  CBETa, [ucmepcus cBera; (oTosnekTpudeckuii 3ddexkr,
CBETOBOE JIaBJIeHHE, BOSHUKHOBEHHE JIMHEHUaToro CrieKTpa aToMa BoIopo/a,
€CTECTBEHHAS U NCKYCCTBEHHAs PAJIMOAKTHBHOCTB.

OK 07. CopelicTBOBaTh
COXPaHCHHIO OKPYKAIOIICH
cpensl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
HW3MEHEHUHN KIINMAaTa,
MIPUHIUIEI OEpERITUBOTO

B o06sact 5K0JI0TMYECKOro BOCIIUTAHUS:

- c(hOpPMUPOBAHHOCTH 3KOJIOTHUECKON KyJbTYpPbl, INOHMMaHHE BIHMSIHUS
COLMAJIBHO-IKOHOMHYECKHX IIPOIECCOB HA COCTOSIHHE TIPUPOJHOW W
COLIMAJBHON CpeJbl, OCO3HAHWE TIJI00ANBHOTO XapakTepa AIKOJIOTHUECKHX
npo0iem;

- C(i)OpMI/IpOBaTL YMCHUS MPUMCEHATH NOJYUYCHHBIC 3HAHUSA JJIA 00BIICHEHUS
YCJ'IOBI/Iﬁ MIPOTEKAaHUA (1)H3I/I‘JGCKI/IX SIBIICHUI B npupoae U sl HPUHATHA
MMPAaKTUYCCKUX pCIlICHI/Iﬁ B HOBCCHHGBHOﬁ JKHU3HU IOJIA obecreueHus
0e30IMacCHOCTH npu O6paIHeHI/II/I ¢ OBITOBBIMH an60paMH U TCXHHUYCCKUMU
yc’I‘pOﬁCTBaMH, COXpaHCHHUA 3A0POBbI U CO6J'HOHGHI/IH HOPM 5KOJIOTHYCCKOTO
IIOBCACHUS B 0pr)l(aIOIII€I7[ cpeac; HOHMMAaHue HCO6XOI[I/IMOCTI/I MNPUMCHCHUSA




Koa n HaumeHoBaHuUe
¢opmMupyembIx
KOMIIeTeHI Ui

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCHUIIJIMHBI

0omue

JucuuninHapHble

TIPOU3BOJICTBA, Y3PPEKTHBHO
IEUCTBOBATH B
Ype3BBIYANHHBIX CUTYaLUsIX

- IJJAHUPOBAHUE U OCYLIECTBICHHUE ACHCTBUN B OKpYyXaloUlell cpelne Ha
OCHOBE 3HAaHHS I€JeH YCTOMYMBOTO pPa3BUTHS UYEIOBEYECTBA; AKTHBHOE
HeNpuATHE ASUCTBUH, IPUHOCAIINX Bpe OKpysKarollei cpese;

- YMEHHE TPOrHO3MPOBaTh HEOJIArompUATHBIE KOJIOTHYECKHE MOCIEICTBUS
MIpeaNpUHIMAaEMBbIX IeHCTBUH, IPEJOTBPALIATE UX;

- pacHIMpeHUe OIbITa JEATEIbHOCTH 3KOJIOIMYEeCKOH HaINpaBIEHHOCTH Ha
OCHOBE 3HaHHI 10 (U3HKe.

IOCTIKEHNN 076370878
MPUPOIOTIOIB30BAHUSI.

" TEXHOJIOTHH

JJIA

panmmoHaJIBHOTO




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI
3.1. TemaTuueckwuii miaH y4eOHOM TUCIUTUINHBI

O/1b.11 ®u3uka

Bu yueOHoi padoThl

KoaudecTBO 4acoB

1 2
MakcuMmaJjibHasi y4eOHasi HAarpy3Ka (Bcero) 108
Oo0s13aTe/IbHAsI ayIUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 106
8 M. Y.:
TEOPETUIECKOE O0yUeHUE 42
MPAKTUYECKHUE 3aHATHS 64
CamocrosTenbHas paboTa 00yJarmerocs -
[TpomesxyTodHas aTTeCTalus: 2
Qg QepeHIMpPOBaHHBIN 3a4eT, (IK3aMeH)
UTOIro 108




3.2. Conep:kanue 00yyenus no yueonoi gucuuninie Ob.11 ®u3zuka

HaumeHnoBanue .
N Conep:xanue yueOHOro MaTepuaJa, JJadopaTopHbie padoThl M NPAKTHYECKHE O0BéM DopmMupyemMblie
pa3aesioB, TeM yueOHOM
3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4aroummuxcs 4acoB OK
AUCHUILIHHBI
1 2 3 4
Conep:kaHue y4yeOHOIro MaTepuaJia:
®duznka — HayKka o npupojie. Hayunble METObI IO3HAHUS OKPYXAIOLIEro Mupa. MoaenupoBanue
Pasnen 1. ®usuka u ¢busnveckux sBiIeHuH U npoueccos. Hayunsie runotes3sl. @U3nuecKue 3aKOHbI 1 TeOpI/II/I.vaaHI/ILIBI 2
METOIEI HAYUHOTO MPUMEHUMOCTH (pr3mueckux 3akoHOB. [Ipunin cootBeTcTBUs. [loHATHE O DU3HUECKOI KapTHHE OK1 - OK7
MO3HAHUSA MHPa.
Ponp skcnepuMeHTa M TeopuM B Mpouecce MO3HaHUs Npupojbl. OU3NYECKUE BEIMYMHBI U UX
u3Mepenue. [lorpemHocTi M3MepeHnid GU3NIECKUX BETUYMH. 3HAUeHUE (DU3UKH MPH OCBOCHHUH 2
npodeccuii u cnemmansHocTed CITO.
Pa3zgen 2 Mexanuka
Conep:xanue yueOHOro MaTepuaJia:
Mexanuueckoe asuxenue. llepememenne. Ilyts. Ckopoctb. PaBHOMEpHOE MNpsSMOIMHENHOE 2
nBukeHue. Y ckopenue. PapHonepeMenHoe npsaMonnHerHoe nBmkeHne. CBoOOoIHOE MajieHue Tel.
T IIpakTHyeckoe 3ansaTHe HCTpyKTax no Th 2
ema 2.1 Pemenue 3amau mo teme «KnnemaTtnkay OK1 - OK7
KunemaTuka
Coaep:xanue yueOHOro MaTepuaJa: 5
JIBUXKEHME 110 OKPY>KHOCTH
IIpakTHyeckoe 3anaTHe HCTpyKTaxX no Th 1
Pemenue 3ana4 no teme «/IBH>KEHHE IO OKPY’KHOCTH»
Coaepixanue yueOHOro MaTepuaJa:
3axonsl HeroToHa. Buasr cuir. 2
3akoH BceMupHoOro taroreHus. Mimnynsc. 3akoH coxpaHeHHsl UMITyJbca. PeakTuBHOE ABM)KEHUE
IIpakTHyeckoe 3anaTHe.ucTpykrax no Th 4
Tema 2.2 Pemenne 3agau mo teme «JluHamukay OK] - OK7
JAunamMuka Coaepixanue yueOHOro MaTepuaJa:
.Mexannueckas pabora. MomiHocTs. Buabl MexaHnueckoi 3Heprun. 3aKOH COXpaHEHUS MOJHOMN 2
MEXAHUUYECKOM SHEPTHUH.
IIpakTHyeckoe 3ansaTHe MHCcTpyKTax no Th 4

Pemenue 3ama4d mo pasaciny «MexaHuKa

Pasnea 3. OcHOBBI MOJIEKYJISIPHOH (U3HKH U TEPMOAMHAMHUKH




HaumenoBanue

N Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie padOThl M IPAKTHYECKHE O0béM dopmupyeMblie
Pa3/IeI0B, TeM yueoHOM 3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4arommuxcs 4acoB OK
JAUCHHUILIHHBI
Conep:kanue y4yeOHOIro MaTepuaJia:
Ocnosuble nonoxenuss MKT u ux noxnreepxkaenus. MaeanbHblil ra3, €ro napameTpsl U 3aKOHBI. 2
Tema 3.1 N3onponeccsl.
Mouekyasipaas IIpakTHyeckoe 3ansaTHe HCTpyKTaxX no Th 4 OK1 - OK7
duszuka Pemenue 3agau no pazaeny «MKT. M3onpoueccon
JlabopaTopnasi pabora 5
Muctpykrax o Th. IIpoBepka 3akona boitis - MapuoTTa
Coaepixanue yueOHOro MaTepuaJa:
T Buytpennsis sHeprus. CnocoObl HM3MEHEHUs BHyTpeHHeW oHepruu. IlepBblii  3akoH 2
ema 3.2 TepMoiuHaMuKu. [IpuHimnel nectBus TemioBeix MamuH. KITJT. OK1 - OK7
TepMmogunamuka
IIpakTHyeckoe 3ansaTHe MucTpykrax no Th 2
Pemenue 3anay no pazaeny «TepmoauHaMuka»
IIpakTuyeckoe 3ausarue.Muctpykrax o Th 2
Pemenue 3a1a4 no pazneny «CBoiicTBa mapoBy»
JlaGoparopHasi padora 2
Wuctpykrax no Th OnpenesneHrne OTHOCUTENHOM BJIQXKHOCTH BO3AyXa
IIpakTHyeckoe 3anaTHe HCTpyKTaxX no Th 2
Tema 3.3 Pemenue 3anay no pasneny «CBONCTBA )KUIKOCTEN
CsoiicTBa napos, JlabopaTopHasi pabora 2 OK]1 - OK7
JKHIKOCTel U Wuctpykrax no Th. Onpenenenne NOBEpXHOCTHOTO HATSKEHUS )KUJIKOCTH
TBePAbIX TeJ Coaepixanue yueOHOro MaTepuaJa:
Teépnoe Teno. Kpucramimueckue u amopdHble Tena. AHU30TPONHS CBOMCTB KpUcTaioB. JKuakue 2
Kpuctaiiel. [lnaBneHwe W Kpucrtamimszauus. YJelbHas TeIJIOoTa IUJIaBJIECHUSA. YpaBHEHHE
TEIUIOBOIO OajaHca.
JlabopaTopnasi pabora
1
HNuctpykrax no Th. IIposepka 3akonHa I'yka.
IIpomexyTouyHas arrecTanus (AuddepeHuMPOBAHHBIN 324€T) 2
Pasnea 4. OcHOBBI YJICKTPOANHAMHUKH
Conep:kanue y4yeOHOIro MaTepuaJia: 2
Tema 4.1 DnexTpuuecKue 3apsiapl. 3aKOH CoXpaHeHus 3apsaa. 3akoH KysoHa. OK1 - OK7
DJIEKTPOCTATHKA IIpakTHyeckoe 3ansaTHe MHCcTpyKTax no Th 5

Pemenue 3anay no paspeny «3akoH Kynonay
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HaumeHnoBanue
pa3aesioB, TeM yueOHOM
AUCIHUTLTHHBI

Conep:xanue y4eOHOro MmaTepuaJa, J1adopaTopHbie padoThl U MPAKTHYECKHE
3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4arommuxcs

O0LéM
4acoB

dopmupyeMblie
OK

Conep:kanue y4yeOHOIro MaTepuaJia:
XapakTepUCTUKU AJICKTPUUYECKOTO TOJII — HAMPSKEHHOCTh M MOTEHIHMAI. DJIEKTPOEMKOCTb.
Kongencaropsl. Bubl coeriHeHn KOHASHCATOPOB. DHEPrHUsl JJIEKTPUUECKOTO MOJISL.

IMpakTuyeckoe 3ausaTue Nuctpykrax no Th
Pewrenue 3ama4 no reme «DJIEKTPUUECKOE MOJIE»

OK1 - OK7

Tema 4.2
ITocTosAHHBIN TOK

Conep:xanue y4eOHOro MaTepuaJia:
DJIEKTPUYECKUN TOK M €r0 XapaKTepUCTUKHU. 3aKoH Oma aJisl ydacTka uenu. Buasl coenuHeHui
MIPOBOJIHUKOB.

IIpakTuyeckoe 3ansaruellncrpykrax o Th
Pemrenue 3amay mo reme «3aKOHBI IOCTOSHHOI'O TOKA

JlaGoparopHasi padora
HNuctpykrax o Th. Buabl coenrHeHn NpOBOIHUKOB

Coaep:xanue yueOHOro MaTepuaJia:

TemmoBoe aeiicTBHe deKTpUdeckoro Toka. 3akoH Jlxoyns—Jlenmna. Pabora m MOIHOCTh TOKA.
O/IC u BHyTpeHHEE COIpPOTUBIEHHE HMCTOYHUKA TOKAa. 3akoH Oma Uisl MOJHON (3aMKHYTOIN)
BJIEKTPUYECKOM LIETH.

JlabopaTopnasi padora
Wnuctpykrax no Th. Onpenenenue yaelbHOTO COPOTUBIEHHS IPOBOIHUKOB.

IIpakTuyeckoe 3anaTe Muctpykrax no Th
Pemenue 3a1a4 no TeMe «3aKOHbI IOCTOSIHHOTO TOKa»

JlabopaTopHnas padora Ne7
Wuctpykrax no Th. Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBICHUS HCTOYHUKA TOKA

N INDDN

Copep:xanue yuedOHOro MaTepuaJa:
3aBUCUMOCTh JIEKTPUYECKOIO CONPOTHUBIIEHHS MMPOBOJHUKOB OT TeMIEPATyphl. DIEKTPHUECKHUI
TOK B IOJIYIIPOBOJAHHUKAX M JPYTUX Cpesax

OK1 - OK7

Tema 4.3
MaruuTtHoe moJjie

Conep:xanue yueOHOIro MaTepuaJa:
MarHuTHOE TOJIe U €r0 XapaKTepUCTUKHU. J[efiCTBHEe MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM.
3akon Amnepa. Cuna Jlopeniia. MarHuTHbIe CBOMCTBA BEILIECTB

IIpakTHyeckoe 3anaTue MHucTpykTax no Th
Pemrenue 3ana4 no reMe « MarHuTHOE 1OJIE U €70 XapaKTEPUCTUKU»

OKI - OK7

Coneprxanue y4e0HOro MaTepuaJia:
SIBJIeHUE AIEKTPOMATHUTHOM MHIYKIIMH U €r0 MpUMEHEeHHe. BUxpeBoe 3J1eKTpruiecKoe moJie.
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HaumeHnoBanue
pa3aesioB, TeM yueOHOM
AUCIHUTLTHHBI

Conep:xanue y4eOHOro MmaTepuaJa, J1adopaTopHbie padoThl U MPAKTHYECKHE
3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4arommuxcs

O0LéM
4acoB

dopmupyeMblie
OK

Conep:kanue y4yeOHOIro MaTepuaJia:
Camounnaykuus. MHAYKTUBHOCTh DHEPrusi MATHUTHOTO I1OJISL.

IpakTuyeckoe 3ausaiTue Muctpykrax no Th
Pemenue 3a1a4 no TeMe «IEKTPOMAarHuTHAs MHAYKLMSD)

OK1 - OK7

Pazgen 5. KoJyie0anusi 1 BOJIHBI

Tema 5.1
MexaHnnuyecKune
KO0JIe0aHUsA M BOJHBI

Conep:kanue y4yeOHOIro MaTepuaJia:
MexaHuyeckue KoyieOaHUs, WX XapaKTePUCTHKH W 3aKOHBL. [ apMOHHMYECKHE KOJeOaHUsI.
CBo0OoHBIE MeXxaHHUYeCKHE KosieOaHusi. BeIHYXIeHHbIE MEXaHHUECKHEe KoneOaHusl.

JlaGopaTopHas padora Muctpykrax mo Th.
Omnpenenenue ycKOpeHusi CBOOOIHOTO Ma/IeHHUs C TTOMOIIbI0 MATEMaTHYECKOT0 MasgTHHUKA

IpakTuyeckoe 3ansaTue Muctpykrax no Th
Pemenune 3ana4 no teme «MexaHu4decKue KOJIeOaHus»

Conep:xanue yuedOHOro MaTepuaJa:
MexaHunueckue BOJHBI. [lonepedyHbie U MpoJOIbHbIE BOJHBI. XapaKTEPUCTHKH BOJH. 3BYKOBBIC
BOJIHBL. YJIBTPa3BYK U €0 IPUMEHEHHE.

IIpakTuyeckoe 3anaTue 4. Uucrpykrax no Th
Pemenue 3agau no reme «MexaHUYECKUE BOJTHBI)

OK1 - OK7

Tema 5.2
JIEKTPOMATHUTHBI
e
K0J1e0aHHUS M BOJTHBI

Coaepixanue yueOHOro MaTepuaJa:

CBoOO/HBIE HIIEKTPOMAarHUTHBIE KojeOaHMs. 3aTyXarollue 3JIEKTPOMArHuTHbIE KoJeOaHUs.
['enepaTop He3aTyxaloIIMX JJIEKTPOMArHUTHBIX KoyieOaHU. BBIHYXIEHHBIE 3JIEKTPUYECKHE
konebanus. [lepemennslii Tok. I'eneparopsl Toka. Tpanchopmatopsl. Ilomydenue, nepenaya u
pacnpeziesieHue 3JIeKTPOIHEPIUu.

IIpakTuyeckoe 3ansaTue S. Muctpykrax no Th
Pemenue 3a1a4 no Teme «JIeKTPOMarHUTHbIE KOJICOaHUD)

Conep:xkaHue y4eOHOTO MaTepuaJa:
3J'ICKTpOMaFHI/ITHOe oJIC U JJICKTPOMArHUTHBIC BOJIHBI. CKOpOCTB OJICKTPOMAarHuTHBIX BOJIH.
[TpuMeHeHHe AIIeKTPOMArHUTHBIX BOJH. [IpHHIIMIIBI paJMOCBSI3U U TeJeBUICHHS. Painookanusl.

IIpakTHyeckoe 3anaTHe MHCTpyKTax no Th
Pemenue 3a1a4 no teme «IE€KTPOMAarHUTHBIE BOJHBD)

OK1 - OK7

Tema 5.3
I'eomerpuueckas
ONTHKA

Conep:xanue yueOHOro MmaTepuasa:
IIpupona ceera. CkopocTh pacmpocTpaHeHus cBera. OtpaxeHue u mnpenomienue. [lomHoe
OTpaXKeHHUE.
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HaumeHnoBanue
pa3aesioB, TeM yueOHOM
AUCIHUTLTHHBI

Conep:xanue y4eOHOro MmaTepuaJa, J1adopaTopHbie padoThl U MPAKTHYECKHE
3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4arommuxcs

O0LéM
4acoB

dopmupyeMblie
OK

IIpakTnyeckoe 3ausiTue Nuctpykrax no Th
Pemrenue 3amau no reme «OnTukay

JlabGoparopuas padora Nucrpykrax o Th.
W3mepenue nokasaressi IpeJoMIIeHUs CTEKIIA.

Conep:kaHue y4eOHOIro MaTepuaJia:
JIunzel. OcHOBHBIE xapakTepucTHKU. [locTpoenue xona sydeit B nuH3e. [71a3 kak onTuyeckas
cucrema. OnTuueckre npudopskl.

IMpakTuyeckoe 3ausaiTue Mucrpykrax no Th
Pewrenue 3anay no reme «JIMH3bI»

OK1 - OK7

Tema 5.4
BoJsHoBas onTuKa

Conepaxanue yueGHOro MaTepuaJja:

Hucnepcust cBeta. Buasl cnektpoB. Cnektpsl ucmyckanus. CHEKTpbl  HOIJIOIIEHHS.
Wntepdepennms. dudpakumsa. [udpakumonnas pemerka. [lomspusamms csera. Illkana
AIIEKTPOMArHUTHBIX BOJIH.

IIpakTuyeckoe 3ausaTue Muctpykrax no Th
Pewenue 3amau no reme «BosiHOBas onTukay

JlabopaTopHas padora
Wuctpykrax no Tb. OmpeneneHue UIMHBI CBETOBOW BOJHBI C HMOMOIIbIO JU(PAKIIMOHHOM
PELIETKHU.

Coaep:xanue yueOHOro MaTepuaJa:

IlocTynarsl Teopun OTHOCHUTEIBHOCTU: MHBApPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHLIMIT OTHOCUTENIBHOCTH OWHIITEHiHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJlJIeHHE
BPEMEHU U COKpAIleHUE JUTMHBI. DHEPTHsl U UMITYJIbC CBOOOJHON YaCTHIIBI.

CBsi3p Macchl € 3HEpPTUEN U UMIYJIbCOM CBOOOIHON YACTHUIIBI.

OK1 - OK7

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

Conep:xkaHue y4eOHOTO MaTepHaJa:

HOCTy.]'IaTBI TCOPHUU OTHOCHUTCIBHOCTHU: HHBAPUAHTHOCTbL MOAYJIA CKOPOCTH CBE€TAa B BAKYYMC,
MPUHIUI OTHOCHTEIBHOCTH ODWHINTeHHA. OTHOCHUTEILHOCTh OJHOBPEMEHHOCTH. 3aMe/JICHHUE
BPEMCHHU U COKpallCHUC NJINHBI. 9Hepr1/15[ H UMITYJIbC CBO6O}1HOI\/II JaCTHUIIbI.

CBsI3b MacChl C SHEPrHEl U MMITYJIbCOM CBOOOTHOM YACTHIIBI.

OKI - OK7

Paznen 7. KpanroBas

H3UKA

Tema 7.1
KBanrToBbIe

Coneprxanue y4e0HOro MaTepuaJia:
TemaTrka caMOCTOSITEIIbHON paOOThI:
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HaumenoBanue

. Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie padOThl M IPAKTHYECKHE O0bém dopmupyemMble
Pa3/IeI0B, TeM yueoHOM 3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4arommuxcs 4acoB OK
AUCIHUTLTHHBI
CBOICTBA CBeTA KBanToBas runotesa [Tnanka. @otosnekrpudeckuii 3GPEKT u ero npuMeHeHue.
IIpakTnyeckoe 3ausiTue Muctpykrax no Th
Pemrenue 3anau no reme «KBanTh»
Conep:kaHue y4yeOHOIro MaTepuaJia:
PazButue B3MIAI0B Ha CTpoeHue BemiecTBa. SnepHas mognens aroma. Ombitel Pesepdopra. 2
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bogopojaa. Monens atoma Bojgopoaa no bopy. KBanroseie
T 79 reiepaTopsl. EcTrecTBeHHas pain0aKTUBHOCTb. 3aKOH PaIMOAKTUBHOIO pacnaja.
®H3He12;aaI:OMa " IIpakTuyeckoe 3ausaTue Mucrpykrax o Th 5 OK1 - OK7
Pemenue 3amau no reme «PainoakTHBHOCTHY
aTOMHOIO siApa
IIpakTuyeckoe 3ausaTue Mucrpykrax o Th
Crpoenne aTtoMmHOTO sifpa. Jledhekr macchl, SHEPrUs CBS3M H YCTOWYMBOCTH ATOMHBIX SIIIEP. 2
SAnepuble peakuuu. cKyccTBeHHas! paIuOaKTUBHOCTD. [lenenue Tsokensix saep. Llennas saepHas
peakuus. SnepHbii peaktop. Pemenue 3a1a4 no teMe « Pu3uMka aromMa 1 arTOMHOTO sipay
Ctpoenue BeesieHHOM
Conep:xanue yueOHOro MaTepuaJia:
Conneunas cuctema. [linanersl, uX BUANMOE JBIKEeHUE. Masibie Teaa COJTHEYHOM CUCTEMBI. 2
C Cucrema 3emns—JIyna. Connie. ConHeuHasi akTUBHOCTb. Mctounuk sHeprun CoJiHLA U 3BE3L.
CO;I:LZHHI:;,I HRaKaneCKoe 3anaTHe MHCTpyKTax no Th OK1 - OK7
CHCTeMD 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHUKU. COBpEMEHHBbIE MPEICTABICHUA O MPOUCXOXKICHUU M
sBosonu CostHIA W 3BE31. DTambl kU3HU 3BE3A. Mueunslii [1yte — nHama [Nanaktuka. Turmsl 2
rajakThk. PaguoranakTiku u kBa3apsl. Becenennas. Pacimpenue Beenennoil. 3akon Xa66ima.
Teopus bonbiioro B3peiBa. MacmraOHas ctpykrypa Beenennoii. MeraranakTuka.
ITpomexxyTouHasi aTTecTanus (3IK3aMeH) 2
Bcero: 108
U3 HUX NPAKTHYECKUX 3aHATHH 64
JIEKIHUi| 42
camMoCTOsITeIbHast padoTa) -
3aver] 2
IK3aMeH -
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4. YCJIOBUSI PEAJIU3AIIAU TIPOTPAMMBI YYEBHOM
JTUCTUTLITAHBI

4.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

MatepuanbHO-TEXHUYECKOE O0ECIeUeHHUsl MPOorpaMMbl Y4eOHOM AUCIMITITUHBI
«Dusukay:

[ToarotoBka BHEayIUTOPHOM pPaOOTHI JIOJKHA OOECHEYMBATBCS JOCTYIIOM
Kaxgoro oOydaromierocss K 6a3am JnaHHBIX W OubmmorteunbiM (oumam. Bo Bpems
CaMOCTOSTENIbHON TTOAITOTOBKHU, 00yYaroIIUecs JOJKHBI ObITh 00€CIeUeHbl T0CTYIOM
K cetu IHTEpHET.

O6opynoBanue yueOHOro kabruHera u pabo4ynx MecT KaOuHeTa:

- M0CaI0YHbIE MECTa MO KOJIMYECTBY 00yUYarOIIMNXCS;

- pabouee MecTo MpernoaaBaTens;

- KOMIUIEKT y4eOHO — METOJUUECKUX MaTepuasoB MpernogaBaTelis;

- KOMIUIEKT y4eOHO — HarJIsSAHbIX TOCOOMH MO0 JUCHMILIMHE, B TOM YHCIIEe
Ha AJIEKTPOHHBIX HOCUTEIISIX.

TexHuueckue cpeacTra 00yyeHus:

- KOMIIBIOTED C MYJIbTUMEAUNHON yCTAaHOBKOW;

- KOJUIEKIMS HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB.

Ilpusooumcsa nepeuenv cpedcms O00OYUeHUs, BKIOUAS MPEHANHCEPbl, MOOeIU, MAaKemul,
00opydoeaHue, mexHuueckue cpeocmeda, 6 m. 4. ayOUOBU3YATbHbIE, KOMNbIOMEPHble U
MeNeKOMMYHUKAYUOHHBIE U M. N. (KOIUYEC80 He YKA3bl8ademcsl)

TpeboBanus K KBaIM(PUKAIUU TEAATOTMUECKUX KaJpOB, OCYIIECTBISIOMINX
pean3anuio IIICC3 1o CHEINAIBHOCTH, JTIOJKHBI o0ecIeunBaThLCI
MeJAarOrHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaIbHOE, BBICIIIEE
o0pa3oBaHue, COOTBETCTBYIOIIEE MPOPIIIIO MpenojaBaeMoil yueOHOW NUCITUTIINHBI.
OMmBIT ACATENHPHOCTH B OPTaHU3AMMAX COOTBETCTBYIOMIEH MPohecCHOHATBHOU Chephl
SABJSIETCA  00s3aTeNbHBIM JUIsl  TperojiaBaTesiel, OTBEYAIOIIUX 3a OCBOCHHUE
oOyuarommmcs mpoheCcCUOHAIBHOTO YU4eOHOTO HUKJIA.

[IpenogaBarenu nMoay4aroT JOMOJHUTENBHOE TPOQECcCHOHaTLHOE 00pa30BaHNe
M0 TpOorpaMmam TMOBBINMICHUS KBAIM(UKAIIMK, B TOM YHUCIE B (pOpME CTaXKUPOBKHU B
PO MIBHBIX OPTaHU3AIMAX HE PEKe OJTHOTO pa3a B S JieT.

4.2. Nudopmanuonnoe o0ecneueHune o0y4eHus. Ilepeyenn
peKoMeHayeMbIX Y4YeOHbIX u3AaHuil, WHTepHeT-pecypcoB, A0ONOJHHUTEIbHOI
JIUTEPATYyPhI

OcHOBHBIE TICYATHBIC n3aaHusid

1. Msaxumes I'.5. ®uzuka. 10 kiacc : yueb. 1y o6reoOpa3oBaT.opraHU3aIldii:
0a30BbIil ypoBenb / I'.S1. Mskumes, b.b. byxoBues, B.M. Yapyrun. — M.:
[Tpoceemienne, 2017. — 432 c.: un.
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2. MsxumeB I'.5. ®usuka. 10 kmacc : yueb. 1y o6iieoOpa3oBaT.opraHU3aIHi:
6azoBblii ypoBenb / I'.5. Msaxumes, b.b. Byxosues, H.H. Corckuii. — M.:
[Ipocsemenue, 2017. — 416 c.: ni.

3. J.C.Knanos, I'.JI. KXnanoB.®usuka Ajii CpEeIHUX CIEHUANBHBIX yUEeOHBIX
3aBesieHui.. [yueonuk,c.] /J1.C.2Knanos, I'.JI. )Knxanos .-M.: Hayka, 1998 — 512
C.

4, COopHUK 3a71a4 U BOIPOCOB 1O (U3UKE JIJIs CPETHUX CIECIHATBHBIX YYCOHBIX
3aBesieHui. Yueb. mocooue./ P.A. I'magkosa, B.E. Jlobponpasos, JI.C. )KaaHoB;
— M.: Hayka, 1988. — 384 c.

I[OHOJIHHT@JIBHBIC HUCTOYHHUKHU

5. I'. . ManaxoBa Jlunmaktudeckuii matepuan no (usuke : mocodue aJis
yuurtens /I'. U. Manaxosa, E.K. Ctpayt. — M. : IIpocBemienue, 1984. — 96¢.

6. JLLA. Kupux ®usnka caMOCTOSITeNIbHbIE PabOThl C MpPUMEPAMU PELICHUs
3amau: yueOHoe mocobue / JI. A. Kupuk, K.II. bongapenko. — Xapbkos:
I'mmuasus, 2002. — 63c.
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5. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUSI YUEBHOM
TUCTUTLITAHBI

Kontposns w
OCYILIECTBIISIETCS

OIICHKa PpPE3yJIbTATOB

OCBOCHUA

y4eOHOM  JUCUUILIMHBI
NpernojaBareyieM NpH MPOBEACHUH Ja0OpPaTOpPHBIX  padoT,

MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OO0yYarOUIUMHUCS
VHIUBUIYAJIBHBIX 33JJaHUM, IPOEKTOB, WCCIEIOBAaHUNM, NPAKTUYECKUX 3aHATHM,

TCCTUPOBAHHA.

PesysabTaThl 00y4eHust

OcHOBHBIE OKA3aTEJIH OIICHKH

q)Ole)l H METOAbI

MeXaHU4ecKast SHEPTHs, BHYTPSHHSISI SHEPTHS,
a0OcouIoTHAs TeMIlepaTypa, CpeAHss
KWHETUYECKasi SJHEPTHs YaCTHUI] BEIIECTBa,
KOJIMYECTBO TETUIOTHI, 3JIEMEHTAPHBIIN
INEKTPUYECKHUHN 3apsi;

— CMBICT (PU3NUECKHUX 3aKOHOB KJIACCHUECKOM
MEXaHUKH, BCEMUPHOTO TATOTEHHSI, COXPAHCHUS
SHEPTUH, UMITYJIbCA U 3JIEKTPUIECKOTo 3apsia,
TEPMOIMHAMUKH, JICKTPOMAarHUTHON WHIyKINH,
thotoaddekra;

- BKJIa]] YUCHBIX, OKa3aBUINX HAHOOIIbILIEE
BIIMSTHUE Ha pa3BUTHE (DU3UKHY;

-YMETb:

— ONUCHIBAThH U OOBACHATH (PUHUECKHE SBICHHS
Y CBOWCTBA TeJI: JIBHIKEHUE HEOECHBIX TEJ U
MCKYCCTBEHHBIX CIIlyTHUKOB 3€MJIH; CBOWCTBA
ra30B, XXUIKOCTEH M TBEPBIX TEIl;
3JIEKTPOMArHUTHYIO HHIYKIHIO,
pacnpocTpaHeHHe 3JIeKTPOMarHUTHBIX BOJIH;
BOJIHOBBIE CBOWCTBA CBETA; N3ITyUCHUE U
MOTJIONIEHHE CBeTa aToMOM; (hoT03(PdeKT;

- OTJINYATh TMIIOTE3bl OT HAYYHBIX TEOPUil;

- JIeJ1aTh BBIBOJIbI HA OCHOBE IKCIIEPHUMEHTAIbHBIX
JIAHHBIX;

— NIPUBOAMTH [IPUMEPHI, TOKA3bIBAIOIINE, YTO:
HaOJIIOZCHUS U SKCIIEPUMEHT SIBIISIOTCS OCHOBOM
JUISL BBIIBUOKEHHS TUIIOTE3 U TEOPHH, TO3BOJISIOT
MPOBEPUTH HCTUHHOCTH TEOPETHUYECKUX
BBIBOJIOB; (DPM3MYECKAsi TEOPHS 1aeT
BO3MOJKHOCTb OOBSICHATH U3BECTHBIC SIBJICHUS
NPUPOJIBI M HAyYHBIE (DAKTHI, MPEICKA3bIBATh SIle
HEW3BECTHBIC SIBJICHNUS;

— IPUBOAMTH NTPUMEPHI IPAKTUIECKOTO
UCIIONIb30BaHMsl (PM3MYECKUX 3HAHUIL: 3aKOHOB
MEXaHUKH, TEPMOJANHAMHUKH U JIEKTPOTHHAMHUKH
B DHEPIeTHKE; Pa3IMYHBIX BUIOB
ANIEKTPOMArHUTHBIX M3JIYYCHUH JJIsl pa3BUTHS
panno M TeJIEeKOMMYHHUKAINHA, KBAaHTOBOH (hH3NKH
B CO3/IaHHH SIIEPHON SHEPTETHKH, JIa3€POB;

— BOCIIPUHMMATh M Ha OCHOBE TIOJIyYEHHBIX
3HaHMH CaMOCTOSITEJIHO OLICHUBATh

yCTaHABIMBACT B3aUMOCBSI3b
€CTCCTBCHHOHAYYHBIX SIBJICHUM u
MPUMEHSTh OCHOBHBIE (DU3NYECKUE MOJIEITN
JUIA UX OITMCAaHUsS U O6’])HCHCHI/IH;

— UCTIONB3YeT HHPOPMAIHIO PU3MIECKOTO
COIEpKaHUs TIPH  pEIICHHH  y4YeOHBIX,
TPaKTHYECKHUX, TIPOEKTHBIX "
HCCIIEIOBATENILCKUX  3a/1ad, HHTETPUPYS
HHPOPMALIHIO U3 Pa3INYHBIX HCTOYHHUKOB
1 KPUTHIECKH €€ OI[CHHBAS;

— pas3nuYaeT U yMeeT UCTOIb30BaTh B
y4eOHO-HCCIIeI0BATEIILCKOM
JACATCIbHOCTH METOAbBI HAYYHOI'O
no3HaHus1 (HaOII0IeHIe, OMHCAHNE,
N3MEPECHUE, DKCIICPUMCEHT, BBIIBUKCHUE
TUTIOTE3bI, MOJICIIUPOBAHHUE U JIP.) U
(OopMEBI HAy4IHOTO TO3HaHUS ((DaKTHI,
3aKOHBI, TEOPHH),
MPOBOJUT  MPAMBIE

U KOCBCHHBIC

U3MEHEHHUs ¢du3nmuecKux BEIUYUH,
BBIOMpass W3MEpHUTENIbHBIE TPHOOPHI  C
y4eToM HE00X0IUMOM TOYHOCTH

M3MEpEHUH, IUNIaHUPOBATh X0 U3MEPEHUH,
OLIEHMBaTh OTHOCHUTENBHYIO HOTIPELIHOCTh
10 3a/IaHHBIM (OpMYyJIaM;

— pemiaeT KauecTBEHHbIe 3amaun (B TOM
YHACIe W MEKIPEIMETHOTO Xapakrepa):
UCTIONB3YS MOJIETIH, ¢dusmueckne
BEJIMYMHBI W 3aKOHBI,  BBHICTPAMBATh
JIOTHYECKH BEPHYIO LETOYKY OOBSICHEHUS
(nokasarenbcTBa) — OPEIUIOKEHHOIO B
3aj1aue npouecca (IBIeHus);

pemiaer pacdeTHble 3a7add C SIBHO
33IaHHON  (PU3MYECKOH MOJENbl0.  Ha
OCHOBE aHAIlN3a yCJIOBHS 33/1a4H BBIICISATh
(uzrueckyio MOJIETb, HaxOJUTh
¢usnueckre  BEIMYMHBI M 3aKOHBI,
HEOOXOAMMbIE U JIOCTATOYHBIE ISl ee
peuieHus,  IPOBOJMUTH  pacueTbl H
MPOBEPSTH MMOJYYEHHBIA Pe3yIbTaT;

pe3yJabTaToB KOHTPOJI M OLeHKH
3HaTh: — JIEMOHCTpUpPYET Ha mpuMepax ponb U | DOopMsI:
— CMBICH TOHATHH: pHU3NYecKOe SIBIICHHUE, Mecto  ¢u3ukn B (OPMHPOBAHUM | - TEKYIIUH
TUIOTE3a, 3aKOH, TEOPHS], BELECTBO, COBPEMEHHON Hay4yHOW KapTUHBI MHpa, B | - UTOTOBBII
B3aMO/IEICTBHE, TEKTPOMArHUTHOE TIOJIE, pasBUTHM  COBPEMEHHOW TEXHWKH U | MeTomsl:
BOJIHA, (DOTOH, aTOM, aTOMHOE SAPO, TEXHOJIOTHH, B MPAaKTHYECKOH | - BBIITOJHEHHE TECTOBBIX
WOHM3HPYIOIIUE N3ITyUCHNS, IUTAaHETa, 3BE3/1a, JeSTEIIHOCTH JIIOACH; 3aJaHuM;
rajaxkTuka, Beenennas; —  JIEMOHCTPHpPYET Ha  TIpUMepax | - BHIIOJHEHUE
— CMBICH (PU3NYECKUX BEIMYHMH: CKOPOCTb, B3aUMOCBSI3b MEXIY (PU3NKOW M IPYTrMMU | WHIUBHIYAIbHBIX
YCKOpEHHe, Macca, CUila, UMITyJIbe, paboTa, €CTECTBCHHbIMU HayKaMU, 3aJlaHuH;

- YCTHBIH OIIPOC;

- HamMcaHue (PU3NIECKOTOo

JMKTaHTA;

- BBIMIOJIHEHUE
CaMOCTOSTENIFHON PaOOTHI
- TeMaTH4ecKast
aTTecTalus,
muddepeHInpOBaHHBII
3ayerT,

9K3aMeH

)
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PesyabTaThl 00y4eHust

OcHOBHbIE IOKA3aTeqH OLEeHKH
pe3yJbTaToB

DopMbI M METOABI
KOHTPOJISI ¥ OlIeHKH

UH(POPMALIUIO, COACPKAIILYIOCS B COOOMICHUSIX
CMHU, UntepHeTe, HAyYHO-TOMYJISIPHBIX
CTaThsIX.

— IPUMEHSTD TOJyYSHHBIE 3HAaHUS JJISI PEIICHHS
(u3nyecKuX 3a1ad Npu U3y4eHUH GU3NKU KaKk
Ipo¢UIFHOTO y4eOHOTO IpeaAMeTa;

OTIPEZETATH XapakTep (PU3NIECKOTO Iporecca o
rpaduxy, Tabxmme, Gpopmyie;

U3MEPSTH P GU3HUECKUX BEIUUNH,
MPECTABIISISL PE3YNIbTATHl H3MEPEHHUH C yUETOM
UX MOTPEIIHOCTEI;

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B MIPaKTUYECKOH JISSITENbHOCTH M IOBCETHEBHOM
JKM3HU, JJIs1 00ecTIedeHust

6e30MacHOCTH KM3HEESITENBHOCTHU B IIpoLiecce
UCIIOJIb30BAHMSI TPAHCIIOPTHBIX CPEJICTB,
OBITOBBIX JIEKTPONPHOOPOB, CPEACTB PaJHO- U
TEICKOMMYHHKAIIHOHHON CBSI3H;0IICHKH BIMSHUS
Ha OPTaHHU3M YEJIOBEKA M APYTHE OPTaHU3MBbI
3arpsA3HEHUS OKpYKatomen
CpeAbL;palioHaIbHOTO NPUPOIONONB30BAHUS U
3aLIUTHl OKPY’KaroUIeH cpesibl.

— YYHUTHIBACT TPAHUIBI MPUMEHCHHUS
W3yYCHHBIX (PU3MUYCCKUX MOJCICH TNpu
pemeHrH HU3NICCKUX M MEKIIPEIMETHBIX
3ajad4,;

— UCTOJNIb3YEeT HHPOPMAIUIO 1 IPUMCHSTH
3HAHUS O MPHUHIUIIAX PaOOTHI 1 OCHOBHBIX
XapaKTepUCTHKAX HW3yYEHHBIX  MAIIHH,
npuOOpOB W JPYTUX  TEXHUYECKHUX
YCTPOWCTB IS PEHICHUS ITPAKTHIECKUX,
y4e0HO-HCCIIeIOBATEIECKAX M TMPOCSKTHBIX
3a1a4;

— UCHONB3YeT 3HAaHUS O (QPU3MYCCKUX
o0beKkTax W mpoleccax B MOBCEIHEBHOI
KM3HU s obecrieueHus 0e30MacHOCTH
npu  oOpameHuu ¢ npubopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, ISt
COXPaHCHHS 3/I0POBBS ¥ COOITIOJICHUS HOPM
3KOJIOTHYECKOT0 MOBENEHUS B
OKpy)Xalomewl cpeme, M  [PHHATHSL
peLIeHN! B TOBCEIHEBHOM JKU3HHU.

B rpade «Pe3ynpraThl OOydeHMs» NEPEUUCISIOTCS BCE 3HAHUS U yMEHUS,

yKa3aHHbIE B IMMACMOPTE MporpaMmMbl. KoMneTeHIu A0KHBI ObITh COOTHECEHBI CO
3HAHUSAMHU U YMEHUAMH. {1151 3T0ro Heo0X0IMMO MpOaHaATN3UPOBATh, OCBOEHUE KAKUX
KOMIIETEHIII 0a3upyeTcs Ha 3HAHUSIX U YMEHHSIX 3TOM JTUCHUIUIMHBL. [ KOHTpOJIs
U OLEHKU pe3yibTaTOB OOy4YeHHs IpernojaBaTelb BblOMpaeT (GOpMbI U METOABI C
y4eToM (QOpPMHUPYEMBIX KOMIIETEHUMH M creuupuku oOydeHHs IO IporpaMme
TV CUUTUINHBI.
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[Tpunoxenue 1

OCOCOBJIEHHOE CTPYKTYPHOE HOJIPA3IEJIEHUE
[NOJIMTEXHUYECKHWU KOJUIEJK
JIVTAHCKOI'O TOCYJAPCTBEHHOI'O ATPAPHOI'O YHUBEPCUTETA

KOHTPOJIBHO-OLUEHOYHBIE CPEJICTBA
10 Y4eOHOW JUCUUILIINHE

O/1b.11 ®u3uka

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

19.02.03 Texnonozcusn xneva, KOHOUMEPCKUX, MAKAPOHHBIX U30ETULL
(K00, HaumeHOB8aHUe npogeccuu/cneyuarsHoCmu)

2022
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KoHTpOJIbHO-0LIeHOYHbIE CPEACTBA
JJIS IPOBEACHUS NIPOMEKYTOYHOM aTTecTalMU
B (popMme 1uddepeHupoBaHHOIO 3a4eTa

Tema 1.1. Mexanuka

. Uto Takoe MexaHnueckoe aBKeHrne? Bumabl MEXaHHYECKOTO IBYKCHHMS.
. OTHOCHUTEIILHOCTD ABUKCHUSI.

. Uto Takoe cucrteMa orcyera’?

. Uro Takoe TpaekTopus?

. [lyTp 1 mepemenicHue.

. B xakom ciyuae Teno ABUKETCA MPSIMOJIMHEHHO paBHOMEPHO?

. UTO Takoe MIrHOBEHHasi CKOPOCTh?

. Uro Takoe yckopenue?

. B xakoM ciryuae Teno ABUKETCS MPSIMOJIMHEHHO paBHOYCKOPEHHO?

O 001N DNk~ WN =

Tema 1.2. 3akonsl Mmexannku HproToHa.

1. Macca. CriocoObl U3MEpEHUsI MaCChI TEII.
2. Yto Takoe cuna?

3. IlepBriii 3ak0oH HproTOHA.
4. Bropoii 3akoH HproToHa.
5. Tperuii 3axkoH HproToHa.
6. 3aKOH BCEMHUPHOT'O TATOTEHHS.

7. I'paButanmonnoe nojue. Cuia tsxectu. Bec.
8. Cuna ynpyrocru.

9. Cuna TpeHusl.

10. Yto Takoe umIyibC Tena?

Tema 1.3. 3akoHBI COXpaHEHUSI B MEXAHUKE.
. 3aKOH COXpaHEHUs UMITYJIbCa.

. PeakTuBHOE NBUKEHUE.

. PaboTa cubl.

. PaboTa noTeHuHuanbHbIX CUJL.

. UTO Takoe MOIIHOCTH?

. Uto Takoe 3HEprUs’?

. Kunernueckas sneprus.

. [loTreHIManbHas SHEPrUsl.

. 3aKOH COXpaHEHUs MEXaHUYECKOU SHEPIUH.
«ITpuMeHeHre 3aKOHOB COXPAHEHHUS.

O 00 1N DN K~ W —

Tema 2.1 OCHOBBI MOJIEKYISIPHO-KMUHETHUECKON Teopu. VneanbHblil ras.
1. OCHOBHBIE NOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKOW TEOPHH.

2. Pazmepsl 1 Macca MOJIEKYJ M aTOMOB.

3. Urto Takoe OpOYHOBCKOE JIBI>KEHUE?

4. Yto takoe nuddy3us?

5. Cuiibl ¥ 3HEPrUsi MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBUS.
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6. Uto Takoe uneaabHbIN ra3?

7. JlaBieHue rasa.

8. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH Ta30B.
9. Uro Takoe temneparypa? M3mepeHnue TemiepaTypsl.

10. Yto Takoe aOCONIOTHBIN HYJIb TEMIEPATYPHI?

11. 3akon boitnga-MapuoTra.

12. 3akon I'eii-JIroccaka.

13. 3akon [laps.

Tema 2.2. OCHOBBI TEPMOJIUHAMHUK

. UTO Takoe BHYTPEHHSIA SJHEPTUSA CUCTEMBI?
. BHyTpeHHss sHEeprus naeaabHOro rasa.

. UTO Takoe TENnI0EeMKOCTb?

. Uto Takoe yenpHas TENI0EMKOCTh?

. [lepBoe HauasI0 TEPMOAMHAMUKH.

. Kakoii nporecc Ha3bpIBaloT ainabaTHBIM?
. [IpyHUIMN 1ENCTBUS TETIOBOM MAIIMHBI.
. KIIJI TenoBoro gBurareris.

. TenstoBEIE NTBUTATEIIN.

10. XonoauisHbIe MAIINHEL.

11. Bropoe Hayano TepMOJUHAMUKH.

O 00 1IN DN W —

Tema 2.3. CBoiicTBa mapos.

1. UcnapeHue u KOHEHCALUS.

2. Yto Takoe HachleHHbIN ap? Ero cBoiicTBa.

3. AGcomoTHas 1 OTHOCUTEIbHAS BIIAXKHOCTh BO3TyXa.

4. Yto Takoe To4YKa pochl?

5. Kunienne. 3aBUCMMOCTD TeMIIEPATYpPbl KUIIEHUS OT AABJICHUS.
6. [IeperpeTsiii map 1 €ro UCMOJIb30BAHUE B TEXHUKE.

Tema 2.4. CBoiicTBa JKUIKOCTEMH.

1. XapakTepucTrka »KUAKOr0 COCTOSIHHS BEIIECTBA.

2. IToBEepXHOCTHBIN CIOM KUJIKOCTU. DHEPTUS MOBEPXHOCTHOIO CJIOSL.
3. SIBneHus Ha TPpaHULE )KUIKOCTH C TBEPABIM TEJIOM.

4. KanwuispHbIE SIBICHUS

Tema 2.5. 3aKOHBI COXpAHEHUSI B MEXAHUKE.

1. XapakrepucTuka TBEpOro COCTOSHUS BEILIECTBA.
2. Yopyrue cBOWCTBa TBEP/bIX TEIL.

3. 3akoH ['yka.

4. MexaHn4ecKre CBOMCTBA TBEPABIX TEN.

5. TeroBoe pacimmpeHne TBEPAbIX TE.

6. [ltaBneHune u KpucTaIIM3aLus.

Tema 3.1. DnekTpudeckoe noie.
1.Yto Takoe 3neKTprudecKuil 3apsia’?
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2.3aKOH COXpaHEHUS JICKTPUUECKOTO 3aps/a.

3.3akoH KynoHa.

4. DneKkTpuuecKoe moJie.

5. Urto Takoe HanpsHKEHHOCTD IEKTPUYECKOro MoJs?

6. [IpuHIIMT CynIepHO3UILIUY MOJIEH.

7. PaboTa cui1 31€KTPOCTATUYECKOTO TOJISL.

8. Uto Takoe moTeHImuan?

9. YUTo Takoe pa3HOCTh MOTEHIUATIOB?

10. Kakue moBepXHOCTH HA3bIBAIOTCSl SKBUMIOTEHIIMATIBHBIMU?

I11. Cpsizp MeXay HanpsOKEHHOCTbIO W PAa3HOCTHIO  MOTEHIMAJIOB
AJIEKTPUYECKOTO TOJIS.

12. Yto Takoe KoHeHcaTop?

13. CoennHeHue KOHIEHCATOPOB B OaTapero.

14. DHeprus 3apsKEHHOT0 KOHAEHCATOPA.

15. DHEprust 37IeKTPUIECKOTO MOJIS.

16. DnekTpoaBuxKyas cuia ICTOYHUKA TOKA.

17. CoenuHeHuEe UCTOYHUKOB JICKTPUUECKON SHEPTUH B OaTapero.

18. CoenuHenue nNpoBOAHUKOB. Buabl coenMHEHMI.

19. 3axon OMa 11 OJTHOH 1IENH.

20. 3akonsl Kupxroda 11t 21eKTpuyecKou 1emnu.

21. PaboTta 1 MOIITHOCTB AIEKTPUUECKOTO TOKA.

22. TemyoBoe aeiCTBUE TOKA.

23. 3akoH [xoyinsa-JleHua.

Tema 4.1. MexaHnuueckue KoueOaHusl.

1. KonebarenpHO€E ABUKEHHUE.

2. Kakue konebaHusi Ha3bIBAIOTCSI TAPMOHUYECKUMU ?

3. CBOOOAHBIE MEXAHUYECKHE KOJIEOAHUS.

4. JInneliHble MEXaHUYECKHE KOJICOaTSIbHBIE CUCTEMEL.

5. IlpeBpariieHue sHEPTUM NpU KOJI€OATEIIBHOM JIBUKEHUU.
6. CBOOOIHBIC 3aTyXaIOIIUE MEXaHUUECKUE KOJIeOaHu .

7. BoIHYX/IEHHbIE MEXaHUYECKUE KOIeOaHuUs.

Tema 4.2.Yupyrue BOJTHBI.

. Kakas BoiHa Ha3bIBaeTCs MPOAOIBLHON?

. Kakast Bo;tHa Ha3pIBaeTCS NONEPEYHOM?

. XapaKTepUCTUKHU BOJIHBI.

. YpaBHEHHUE TJI0CKOM OeryIeil BOJHBI.

. Uro Takoe uHTepepeHus BoaH?

. Uto takoe audpakius BOIH?

. 3BYKOBBI€ BOJIHBI.

. YIIbTpa3ByK U €ro IPUMEHEHHUE.

Tema 4.3. DaeKTpOMarHuTHBIE KOJICOAHMUSI.

1. CBOOOIHBIC PJIEKTPOMArHUTHBIE KOJICOAHMUS.

2. IlpeBpanieHue 3Hepruu B Kojae0aTeaIbHOM KOHTYpE.
3. Kakue snekTpoMarHuTHbI€ KoJieOaHUsl HA3bIBAIOTCS 3aTyXAIOMIMMU?

0 ~NON LN kWi —
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4. 'enepaTop He3aTyXarOUIMX AIEKTPOMATHUTHBIX KOJECOAHUH.

5. BbIHYXI€HHBIE 3JIEKTPUUECKUE KOTeOaHusl.

6. Uto Takoe nepeMeHHbIN TOK?

7. I'enepaTop NeEPEMEHHOTO TOKA.

8. EMKOCTHOE M HHJIYKTUBHOE CONIPOTUBIIEHUS TEPEMEHHOTO TOKA.
9. 3akon OMa 1)1 3JEKTPUUECKOM [IENH NEPEMEHHOIO TOKA.

Tema 4.4. DneKTpOMarHuTHHIE BOJIHBI.

1. Yto Takoe 351eKTpOMarHuTHOE 1osie?

2. Yto Takoe 3JIeKTpOMarHuTHbIE BOJTHBI?

3. Bubparop I'epma.

4. OTKpBITHIN KOJIeOATEIBHBIA KOHTYD.

5. [IpuMeHeHue AMeKTPOMAarHUTHBIX BOJH. PaanocBsi3b.
6. [lIxayia 3neKTpOMAarHUTHBIX BOJIH.

Tema 5.1. [Ipupona csera.

1. CkopOoCTh pacipOCTpaHEHHS CBETA.

2. 3aKOHBI OTPaKEHUS U MPEITOMIIEHUS CBETA.
3. [lonHo€E OoTpakeHue.

4. JIuu3bl.

5. I'ma3 xak onruyeckasi Cucrema.

6. OnTuyeckue NpuOOpHI.

Tema 5.2. BoHOBBIE CBOIICTBA CBETA.

. Uro Takoe unTepdepeHuus ceera’?

. UTO Takoe KOrepeHTHOCTh CBETOBBIX JTyUei?

. UuTepdepeHus B TOHKUX TUICHKAX.

. [Tosiochl paBHOM TOJIILIMHEI.

. Kosmea HeroTona.

. Ucnionb3oBanre nHTepdEepeHIINg B HAYKE U TEXHHUKE.
. Uro Takoe nudpaxuus ceera?

. Audpakuus Ha e B MapajulebHbIX Jydax.

. Uto Takoe nudpakiiMoHHas penieTka?

10. Yto Takoe rosnorpadus?

11. Yro Takoe nossgpusanus cBera’?

12. Yto Takoe nBoitHOe Jyyenpenomiienune? [lonsipouib.
13. Yro Takoe nucnepcus cBera?

14. Buasl ciekTpoB. CriekTphl ucmyckanusi. CeKTphI MOTJIOIECHHUS.
15. YnprpaduoneToBoe U3IIydeHHE.

16. UndpakpacHoe u3nyyeHue.

17. PentrenoBckue jiyuu. MIx npupoaa u cBoMcTBa.
Tema 6.1. KBanToBas onTuka.

1. KanToBas runotesa [linanka.

2. Yrto Takoe (HoToHbI?

3. Buemnuii poroanekrpuueckuii 3pPexr.

4. Buytpennuii poTodPpheKT.

O 00 1N DN K~ WK —
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5. 3akonbl pororddexra.
6. Tunbl GOTORIEMEHTOB.

Tema 6.2. ®duzuka atoma.

1. OnerTer DpHecta Pesepdopra.

2. Mopens aroma Bogopoa no Hunscy bopy.

3. Yro Takoe HeilTpoH? CBoiicTBa HEUTPOHA.

4. Yro Takoe nmpoToH? CBOICTBA MPOTOHA.

5. YUto Takoe 351ekTpoH? CBOWCTBA AIEKTPOHA.

6. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpPax BOJOPOJIA.
7. KBaHTOBBIE TeHEpaTOPHI.

Tema 6.3. ®u3nKa aTOMHOTO SI/ApA.

. CTpoeHne aToOMHOTO sipa.

. SlnepHbIe peakunu.

. UTo Takoe paioaKTUBHOCTH?

. 3aKOH paJluOaKTUBHOIO pacra/a.

. EcrecTBeHHas paIn0aKTUBHOCTb.

. UckyccTBeHHast paAuOaKTUBHOCT.

. JleneHue TsKeNnbIX sep.

. UTo Takoe 1enHas s1epHasi peaKuus?

. YrpaBisiemasi IeTHasi peakiusl.

10. AnepHslii peakTop.

11. [Tony4deHne paliOaKTUBHBIX U30TONOB U UX IPUMEHEHHE.
12. CriocoOb1 HaOJIOICHUS U PETUCTPAIIUU 3aPSXKEHHBIX YaCTHII.

O 0NN DNk~ W —

Tema 7.1. Ctpoenue u pazsutue BeeneHnoi.

1. Kak Ha3bpIBaeTCs Hallla TalakTHKA?

2. Bugpl ranaktuk. CTpoeHHE U IpoucxoxaeHue ['anakTuk.
3. beckoneuHocTh BeeneHHOM.

4. Yto n3yyaet KOCMOJIOTUs?

5. Pacumpsromasica Beenennast.

6. Moaens ropsiueit BeceneHHOM.

Tema 7.2. 3aKkOHBI COXpAHEHUSI B MEXAHUKE.
1. TepmosinepHbIi CUHTES.

2. TepmosiiepHas SHEpreTrKa.

3. Dueprus CoJHIa U 3BE31.

4. DBoJOIMS 3BE3I.

5. IIpoucxoxnenne COTHEYHON CUCTEMBI.
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KoHTpoJIbHO-01IEeHOYHBbIE CPeICTBA
JJISl IPOBEAeHUS] MPOMEKYTOUHOM aTTeCTAIMU
B opme 3Kk3ameHa

1. Mexannueckoe aBrukeHrne. OTHOCUTENBHOCTD ABMXKEeHUs. CucTema oTcyeTa.
Marepunanbnas touka. Tpaekropus. I[Iyte u nepemenienue. MruoBeHHass CKOPOCTb.
Yckopenue. PaBHOMEpHOE 1 paBHOYCKOPEHHOE JBHXKEHUE.

2. 3ajmaya Ha TMPUMEHEHUE 3aKOHA COXPAaHEHUS MACCOBOTO 4YHCIA H
AIEKTPUUYECKOTO 3apsa.

3. BzaumoneiictBue ten. Cuna. Bropoii 3akoH HproToHa.

4. Nmnynec Tena. 3akOH COXpaHEHHWs uMMyJibca. [IposiBneHne 3akoHa
COXpPaHEHUS UMITYJIbCA B PUPOE U €r0 UCIIOJIb30BAHNE B TEXHUKE.

5. 3agava Ha ompeaeNeHHe MNepuoja W YacTOThl CBOOOJHBIX KOJIeOaHUU B
KoJie0aTeTbHOM KOHTYpE.

6. 3akoH BceMHupHOro Tarorenus. Cuna tsxectu. Bec tema. HeBecomocTs.

7. 3amadya Ha MPUMEHEHHE NIEPBOTO 3aKOHA TEPMOJUHAMUKH.

8. IlpeBparmieHue sHeprud Npu MexaHUueckux KoJjeOanusix. CBOOOAHBIE U
BBIHY>KJICHHbIE KosieOanus. Pe3onanc.

9. OnbITHOE 000CHOBAaHME OCHOBHBIX MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON
teopuu (MKT)

CTpoeHus BemecTsa. Macca u pazmep mosekyd. [locrossHHas ABoraapo.

10. 3amaya Ha JBWKEHHE WM pPAaBHOBECHUE 3apSIKEHHOM YacTUIBI B
AIEKTPUYECKOM II0JIE.

11. Wpeanbnsiii r1a3. OcHoBHOe ypaBHeHne MKT wupeanbHOro rasa.
Temnepatypa u ee uamMepenue. AGCOIOTHAs TEMIIEpaTypa.

12. VYpaBHeHue cocTosiHus uAcanbHOro rasza. (YpaBHenue MennaeneeBa—
Kunaneitpona.) M3omnpoiiecchi.

13. 3ajaya Ha NpUMEHEHHE ypaBHEHUs DHIITeHHA U1 poTorddexrTa.

14. HUcnapenne u koHjaeHcaunus. HachlllleHHbIE W HEHACHIIICHHBIE MapHI.
Brnaxxnocts Boznyxa. MI3MepeHne BIaXXHOCTH BO31yXa.

15. Kpucramnudyeckue u amopduHbie Tena. YHOpyrue U IUIACTUYECKUE
nedopMalu TBEPbIX TEN.

16. 3agaua Ha onpeneneHne MOKa3aTels NPEIOMIIEHNS IPO3PAYHON CPEBI.

17. PabGora B TepmomuHamuke. BHyTpennsisi sHeprusi. llepBbiii 3akoH
TepMOJIUHAMUKU. [IprMeHEeHHe TepBOro 3aKoHa K H3omporeccaM. AnuadaTHBIHN
Iporecc.

18. 3agaua Ha NpUMEHEHHE 3aKOHA 3JIEKTPOMArHUTHOW UHIYKIUU.

19. B3aumoneiicTBue 3apsikeHHbIX Tell. 3akoH KyioHa. 3akOoH coxpaHEHUus
AIIEKTPUYECKOTO 3apsija.

20. 3amaya Ha TPUMEHEHHE 3aKOHA COXPAHEHUS SHEPTHM.

21. Konpencatopbl.  DJEKTPOEMKOCTb  KOHAEHcaropa. lIpumeHeHue
KOHJICHCATOPOB.

22. 3apaya Ha TPUMEHEHHUE YPABHEHUS COCTOSHUS UIECANIBHOTO Ta3a.

23. PaboTa U MOILIHOCTH B LEMU MOCTOSHHOI'O TOKA. DJIEKTPOJBMKYIIAS CUJIA.
3akon OMa 1J1s ITOJTHOM LETIN.
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24. MarHuTHoOe MOoJ€e, YCIOBUSl €r0 CyLIEeCTBOBaHUs. Jl€CTBHE MarHUTHOTO
MOJIsI HAa DJJEKTPUYECKUU 3apsAl W OMNbIThI, MOATBEPKIAIOIINE 3TO JIEUCTBHE.
MarsnuTtHast UHIYKLUS.

25. llomynpoBogHuku. CoOOCTBEHHas W  OpPUMECHAs MPOBOJUMOCTb
MOJIyTPOBOIHUKOB. [10ynpoBOIHUKOBBIE TPHUOOPHI.

26. 3amaya Ha MPUMEHEHHUE TPAPUKOB U30IIPOIIECCOB.

27. DNeKTpOMarHuTHas WHAYKOWS. MarHuTHelA TOTOK. 3a  KOH
AJICKTPOMAarHuTHOM UHAYyKUuU. [Ipasuiio Jlenua.

28. 3ajauda Ha ompeneneHrue pabOThI Ta3a ¢ MOMOIIBIO TpaduKa 3aBUCUMOCTH
JABJICHUS Ta3a OT ero oobema.

29. ABnenune camoMHAYKUMHA. NHIYKTUBHOCTh. DJIEKTPOMArHUTHOE TIOJIE.

30. 3amaua Ha omnpenenenne Moxnyis HOHra wmarepuana, U3 KOTOPOTO
M3rOTOBJIEHA MTPOBOJIOKA.

31. CBoOoaHble H  BBIHYXACHHBbIE 3JEKTPOMArHUTHBIE  KOJEOaHUS.
KonebarenbHblii KOHTYp UM TNPEBpPALEHUE DHHEPrUM NPH  BJIEKTPOMArHUTHBIX
KoJjeOanusx. Yactora u nepuoj KoueOaHuu.

32. 3agava Ha npuMeHeHne 3akoHa J[koyns—IJIeHna.

33. DNEeKTpOMarHUTHBIE BOJIHBI M HMX CBOMCTBA. [IpWHIMIIBI paguocBsA3u U
MPUMEPBI UX MPAKTHYECKOTO UCIIOIb30BAHHUS.

34. BosHOBBIE CBOMCTBA CBETA. JJIEKTPOMAarHUTHASI TEOPHUSI CBETA.

35. 3amaya Ha mpuMeHeHue 3akoHa Kyona.

36. OnwiTel Pezepdopna mo paccesHuro a-dyactull. fnepHas MOJENb aTOMA.
KBanToBBI€ 1TOCTYJ1aTHI bopa.

37. Ucnyckanue u norjiouieHre ceera aromaMu. CrieKTpalIbHbIN aHaJIN3.

38. ®oroaddexT u ero 3akoHbl. YpaBHeHUe DiHIITeHHA s oTtorddexTa u
noctostHHas [manka. [Ipumenenue ¢potorddexra B TeXHUKE.

39. 3ajjaya Ha TPUMEHEHNE 3aKOHA COXPAHEHUS UMITYJIbCA.

40. Cocras sanpa atoma. M30Tonsl. DHEprus cBsA3M saapa atoma. Llennas saepuas
peakius, yCIOBHS €€ OCYIIECTBICHH. TepMOsIepHbIE pEaKIUU.

41. PagmoakTUBHOCTh. BuAbl paguOaKTUBHBIX M3IyYEeHUH U METOJBI HUX
peructpauuu. bruosorndyeckoe AENCTBHE HOHU3UPYIOIINUX U3JIyYEHUN.
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