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1 OBIIASL XAPAKTEPUCTHKA PABOYEW TIPOTPAMMBI  YYEBHOWM
TACHATLTAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

Pabouast mporpamma y4eOHOUN nuCIUTUTMHBI «DH3UKa» SIBISETCS YacThIO MPOTPAMMBI TIOJIOTOBKH
CIEIUATMCTOB CPEIHEr0 3BeHa Mo crenuaabHocTh 22.02.09 Mertamnyprus 4epHbIX MeTauioB. PaGouas
MporpaMMa CoCTaBJIeHa JIIsl OYHOU (POPMBI O0yUYCHUSI.

1.2 Heap m MecTO AUCHMILIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHELHAJTUCTOB
CpeIHero 3peHa

VYuebnas muctmiimHa — «®DuU3KMKa» OTHOCUTCS K 00IIe00pa30BaTeIbHOMY LHKIY MPOrpaMMbl
MOJIrOTOBKH CIIEL[MAIMCTOB CPEAHEr0 3B€Ha U OTHOCUTCS K npeameTHoil o0nactu @I'OC cpeanero oduiero
obpazoBanusi «EcTecTBeHHBIC HAYKI.

VYpoBeHb OcCBOeHUs yueOHON aucuumiuHbel B cooTBercTBUH ¢ PI'OC cpennero obiero
00pa3oBaHUs yrIyOJICHHBIN.

OcBoeHMe JUCUUIUIMHBI HAIIPABJICHO HA JOCTHKEHHE CIICAYIOIIMNX LIeTIeH:

e (GopMUpOBaHHME HUHTEpEca U CTPEMJIEHHS OOYyYaroIMXCS K HAYYHOMY H3YYEHMIO INPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Da3BUTHUE MPEACTABICHUN O HAYYHOM METOJI€ MO3HaHUsI U (POPMUPOBAHUE HCCIIEA0BATEIBCKOTO
OTHOIICHHS K OKPYKAIOLINM SIBIICHHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOEHHsI MaTepUH
U (pyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (QopMHpOBaHHWE YMEHHH OOBACHATH SBJICHUS C KCIOJIB30BAaHHEM (DHU3MYECKHX 3HAHUH H
Hay4YHBIX JI0Ka3aTEJIbCTB;

e (QopMHpOBaHUE MPEACTABICHUNA O poiu (DU3MKM AT PasBUTH APYIHMX €CTECTBEHHBIX HAyK,
TEeXHUKU U TEXHOJIOTUH;

Pabouas mporpamma yueOHON aucuumiuHbel «®Dusznka» MMeeT MEXIUCHUIUIMHAPHYIO CBSI3b C
obmeoOpa3zoBatenbHbIMU yueOHbIMU AuctummuHaMu OYI1.03 Maremaruka, OYI1.07 Xumus

VYyeOnass aucuumianHa  «®Pusukay SBISETCS NPEALISCTBYIOIIMM JJI W3YYEHHS CIEIYIOIINUX
JUCLUIUIMH U Mozaynel: OCHOBBI METaJUTyprHueCcKOro Mpou3BoAcTBa, MarepuanoBeaenue, bezonacHoctsb
KHU3HEICSATEIbHOCTH

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOM JTUCIHUIIJIAHBI

OcBoenue conepxkanusi y4deOHoU  gucturuinHbl  «®Dusukay oOecrneuynBaeT  JOCTHKEHUE
00yUaroIUMUCS CIEAYIOIINUX Pe3yIbTaTOB:



Oo0mme u npogeccnoHaIbHBIE
KOMIeTeHIIMH

Ilnanupyemble pe3yJbTaThl 00y4eHUs!

JIMYHOCTHBIE / MeTanpeaMeTHbIe

IlpenmeTHbIe

OK 01 Bribupath crmocoObl pemeHus

3aga4
JACATCIBHOCTH MMPUMCHHUTCIILHO
Pa3IMYHBIM KOHTCKCTaM

poheCCUOHANTBHOMN

K

JImgaHOCTHBIE pe3ynbTaThl OCBOSHHS Y9eOHOW JAMCIUTUTAHBI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTH OOYYaOUIUXCS
PYKOBOJICTBOBATHCS c(hOpMHUPOBaHHOM BHYTpCHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM II€HHOCTHBIX OpPHEHTAaIIHi,
MO3UTHBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIMOHHBIM  I[ICHHOCTSM  POCCHUHCKOrO0  OOIIECTBa,
pacimpeHre >KU3HEHHOTO OIBITa W OIbITa JISATEIHPHOCTH B
mporiecce peanuzanuu OCHOBHBIX HaIpaBIeHUH
BOCIIMTATCILHOU JCATCIBHOCTH, B TOM YHCJIC B YaCTH:
TPYZAOBOTO BOCIIUTAHUS:

JIP25. mHTEepec k pasnwuHbIM cepam TpodecCHOHATBHOMI
JEeSITeIbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOD

Oynymieit mnpodeccuu W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC TJIaHbI;

MeranpeaMeTHbIE  pe3yNbTaThl  OCBOGHHSI  y4eOHOI
JUCLIUIUIMHEI OTPAXKAKOT:

8.1. OsnageHue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JICHCTBUSIMHU:

a) 0a30BbIE JIOTUYECKUE JICHCTBUS:

MP1. camocTosATeNbHO HOPMYIUPOBATH U AKTyaTH3UPOBATH
po0IIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

MP2. ycraHaBiaMBaTh CYIIECTBEHHBI MNpU3HAK WU
OCHOBAHWUS JIJISl CPaBHEHMSI, KJIaCCH(PUKAIIMKA U 0000IICHUS;
MP3. ompenensTe neaH NEATEIBHOCTH, 33/]aBaTh apaMeTPhI
Y KPUTEPHUH UX TOCTHKCHUS;

MP4. BbBIABIATH 3aKOHOMEPHOCTH U TPOTHBOPEUUS B
paccMaTpUBAEMBIX SIBICHUSX;

MPS5. BHOCHUTH KOPPEKTHUBBI B JESITEIBHOCTH, OLEHUBATH
COOTBETCTBHE pE3YyJIbTATOB IMEJSM, OICHWBATh PHUCKU
IMOCJIEICTBHI JIEATEILHOCTH;

MP6. pa3BuBaTh KpEaTHUBHOE MBIIUICHUE MpPU PEUICHUU
KU3HEHHBIX MTPOOIIEM;

0) 0a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

MP7. BrnaneTp HaBBIKAMH Yy4eOHO-HCCIIEIOBATEIILCKONH U

MIPOEKTHOM JIEATCIBLHOCTH, HaBBIKAMHM  pa3pelleHus
mpooem;
MP12. BBISBAST, NPUUMHHO-CIEICTBEHHBIC CBSI3U U

AKTYAJIM3UPOBATH 3a0a41y, BbIABUT'ATh TMIIOTC3Yy €C PCIICHMUS,

[1P62_OVII.06. copMIpOBaHHOCTh YMEHUH PACIO3HABATH
¢usnueckue sBneHUs (Mpolecchl) U OOBACHATH MX Ha
OCHOBE  H3YUYEHHBIX  3aKOHOB:  paBHOMEpPHOE  H
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHKEHHUE, CBOOOTHOE
majicHue TeJ, J[ABIKEHHWE TI0 OKPY)KHOCTH, HWHEpLUs,
B3aMMO/JICHCTBUE Tel, KoebaTenbHOe IBUKEHIE, PE30HaHC,
BOJIHOBOE JBIDKEHUE; TUPQy3usi, OPOYHOBCKOE NBIKECHHE,
CTPOCHUE KHUIKOCTEH W TBEPIBIX TEN, H3MECHEHHE O0beMa
TeJ MpY HarpeBaHUM (OXJIaXKIEHUH), TETUIOBOE paBHOBECHE,
WCTapeHHe, KOHJCHCAIWS, IUIABJICHUE, KPUCTALTU3AINS,
KHWIICHWe,  BIOKHOCTh  BO3IyXa, CBI3b  CpeaHEH
KMHETUYECKON DHEPTruM TEIUIOBOTO IBW)KCHUS MOJICKYN C
aOCONIOTHOIN TemIepaTypol, MOBBIINICHHE NABJICHUS Ta3a
MPH €r0 HAarpEeBaHHWU B 3aKPBITOM COCYJAE, CBSI3b MEKIY
mapamMeTpamMH ~ COCTOSHHMS ~ Ta3a B H30MpoIeccax;
ANIEKTPHU3ALUs TeJ, B3aUMOJICHCTBUE 3apsiOB, HArpeBaHUE
MPOBOJHUKA C TOKOM, B3aHMMOJCHCTBHE MArHUTOB,
3JIEKTPOMATHUTHASL MHAYKIHS, JCHCTBHE MArHUTHOTO MOJIS
Ha TPOBOJHMK C TOKOM M JIBUKYILIMUWCS  3aps,
OJICKTPOMAruuTHLIC KOHC63HI/IH 1 BOJIHBI, HpﬂMOJ’IHHeﬁHOG
pacmpocTpaHeHHEe  CBETa, OTPAXKEHHUE, MpeJOMIICHHE,
uHTepdepeHnus, aUpaKius W TOJSAPH3ALUs  CBETa,
qucriepcust cBeta; (OTodIeKTpruueckuil 3¢ (GeKT, CBETOBOE
JIaBJICHHE, BO3HMKHOBCHUE JIMHEHYATOrO CIIEKTpa aToMa
BOJIOPO/JIA, €CTEeCTBCHHAs u UCKYCCTBEHHAsI
pPaznoaKTUBHOCTD;




HaxXOIUTh  apryMEHTBl  JUIsl  JOKa3aTeNbCTBa  CBOMX
YTBEPKICHUH, 3a1aBaTh IIapaMeTPhl U KPUTEPUH PELLICHUS;
MP13. ananu3upoBaTh NOITyYEHHBIC B XOA€ PELICHUS 3a1a41
pe3ynbTaThl, KPUTUYECKA OLICHUBAaTh HX JIOCTOBEPHOCTb,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

MP17. yMeTp NEpEeHOCUTH 3HAHUS B IIO3HABATEIBHYID U
MPaKTUYECKYI0 001aCTH KU3HEIACATEIbHOCTH;
MP18. yMeTb HHTErpuUpOBaTh 3HAHHUSI U3
MIPEAMETHBIX 00JIacTeH;

MP19. BeiiBUTaTh HOBBIE HJICH, MIpEAJiaraTh OPUTHHAIBHEIC
IOAXOMBI U PELICHHUS;

MP20. craButh mpPOOIEMBI
IbTEPHATUBHBIC PEIICHUS,

Pa3HbBIX

W 337ayd, JOITyCKAIOIIHe

OK 02 Hcnonb3oBaTh COBpEeMEHHBIE
CpeicTBa  IOMCKA, aHalIM3a |
UHTEpIpeTali  WHPOpMAIUH |
WHPOPMALIMOHHBIE TEXHOJOTUU ISt
BBITIOJTHEHHUS 3a1a4
npodeccrnoHaNBHOM AeATeTbHOCTH

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS YUYeOHOW JMMCUUIUIAHBI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTH OOYYaOLIUXCS
PYKOBOJICTBOBATHCS c(hopMHUpOBaHHOM BHYTPECHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPHUEHTAaIU,
MO3UTHBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOUIUX
TPAIWIIMOHHBIM  IIEHHOCTSM  POCCHIHCKOTO  OOIIEecTBa,
paciIMpeHre KU3HEHHOTO OIBITa M OMbITa JACSITeITbHOCTH B
nporecce peanuzanuu OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHON IEATEIBHOCTH, B TOM YHCJIE B YaCTH:
[IEHHOCTH HAYYHOTO ITO3HAHWUS:

JIP32. c¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO  pa3BHUTHS
HAyKH W OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha
JMaJIore KyJNbTYp, CHOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHUPE;

JIP34. oco3HaHuWE UEHHOCTHM HAYYHOH JEATEIBHOCTH,
TOTOBHOCTD OCYIIECTBIIATh MPOEKTHYIO i
HCCIIEIOBATEIbCKYIO JCSITEIBHOCTh HHIAMBHAYyAJIbHO U B
rpynrue;

MertanpenqMeTHsle  pe3yiabTaThl  OCBOGHHSA  y4ueOHOM
JUCIIMTUTMHBI OTPAXKAIOT:
8.1. OgBnanenune YHHUBEPCAITbHBIMU y4eOHBIMU

MO3HABATENbHBIMH JCHCTBUSAMU:

B) pabota c nHpOpMaLHEH:

MP21. BnameTh HaBBIKAMHU TOJY4YCHUsS HHGOpPMAIMH U3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBIATh
NOWCK, AaHajHh3, CHCTEeMaTH3alMI0O M HMHTEPHPETALHUIO

I[TP69_OVII.06. chopMUpOBaHHOCTH COOCTBEHHOMN TO3HMIIUN
M0 OTHOIIEHHUIO K (pU3NYecKor MH(OPMAIIUU, TOJy4aeMOi
U3 pasHbIX MCTOYHUKOB, YMEHUH HCIONL30BATh MU(PPOBHIC

TEXHOJIOTHH I IIOKCKA, CTPpYKTYpPUPOBaHUS,
UHTEpIpEeTallud M TpeACTaBiIeHUs y4eOHOW U Hay4dHO-
MNONYJISIPHOU nH(pOopMaIny; pa3BUTHE yMEHUHI

KPUTHUYCCKOI'O aHaJIn3a nonyqaeMofI I/IH(l)OpMaLII/II/I;




WHGOPMAIUH PA3TMYHBIX BHJIOB B (DOPM MPEICTABICHUS;
MP23. omeHuBaTh JOCTOBEPHOCTH, MP24. wmcmoian30BaTh
cpenctBa  MHGOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTHIA B PEIICHUNM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
W OpraHW3allMOHHBIX 3a7ad C COOJIOICHHUEM TpeOOBaHMI
SPrOHOMUKH, TEXHUKHU 0e30macHoOCTH, TUTHCHBIL,
peCypcocOepekeHus, MPABOBBIX M ATHYECKUX HOPM, HOPM
MHQOPMAITMOHHON 0€30MaCHOCTH;

OK 03 IInmanupoBath u
pean30BHIBATh COOCTBEHHOE
npodeccCHoHANbHOE W JIMYHOCTHOE
pa3BHTHE,  NPEANPUHUMATEIBCKYIO
JEATeNIbHOCT B MPOQECCHOHAIBEHON
chepe, HCIIONB30BaTh 3HAHUSA 110
MIpaBOBOM u (uHaHCOBOI
IPaMOTHOCTH B Pa3IUYHBIX

JKM3HCHHBIX CUTYyallusAX

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOW IUCIMIUIMHBI
OTpaXalOT TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIUXCS
PYKOBOJCTBOBAThCSA chopMHpPOBaHHOH BHYTPECHHEU
MO3ULKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAaLUM,
MO3UTUBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOLIMX
TPaJUIMOHHBIM  IICHHOCTSIM  POCCHICKOTO0  OOIIecTBa,
paciiMpeHre KU3HEHHOrO OIbITa M OMNbITa AESTeITbHOCTH B
nporuecce peanuzaunu OCHOBHBIX HanpaBJIeHUN
BOCIIMTATENbHOMN 1eATEIbHOCTH, B TOM UUCIIE B YaCTH:
JTlyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

JIP12. cdhopMHUpOBaHHOCTE  HPABCTBEHHOTO
TUYECKOTO MTOBEICHHUS;

JIP13. cmocoOHOCTh OlEHMBATh CHUTYallHI0O W TNPHUHAMATH

CO3HAHU,

OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAIBHO-
HPaBCTBCHHBIC HOPMBI U [ICHHOCTH;
JIP14. oco3HaHnwe JUYHOTO BKJIaga B  IOCTPOSHHUE

YCTOMYHUBOTO OYIyIIEro;

TPYJOBOT'O BOCTIUTAHUSL:

JIP26. TOTOBHOCTH H CHOCOOHOCTH K 0Opa3oBaHHIO W
caM000pa30BaHUIO HA MPOTSHKEHUHU BCEH HKU3HH;

MeramnpenqMeTHsle  pe3yiabTaThl  OCBOGHHSA  y4ueOHOM
JUCIUIUIMHBI OTPAYKAIOT:
8.1. OBnanenune YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIBLHBIMH JCHCTBUSAMU:

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP11. craButh U GOpPMYIUPOBAaTH COOCTBEHHBIE 3a/1a4d B
00pa3oBaTeIbHON eI TEILHOCTH U )KU3HEHHBIX CUTYAIHSIX;

8.3.  OBnaseHue  yHHUBEPCAIBHBIMH  PETYJIATUBHBIMU
JNEUCTBUSAMU:

a) caMOOpraHU3aIIHs:

MP38. caMOCTOATENBHO OCYIIECTBIATh MO3HABATEIBHYIO
JESITeIbHOCTh,  BBISIBISITH  NpOOJNEMBI,  CTaBUTh H

[IP67 OVIL.06. chopMupoBaHHOCTh YMEHHS peIIaTh
pacdeTHBIC 3a/1a4H C SBHO 33JaHHON (PU3UIECKON MOJEINBIO,
HCIIOJIb3YA (1)H31/I‘-I€CKI/I€ 3aKOHbI W NMPUHIOHWIBI, Ha OCHOBC
aHa/IM3a yCIIOBUS 33/1a4ll BEIOMpaTh (PU3MUECKYIO MOZEIb,
BBIIENATh  (U3MYECKUE  BENMYMHBL U (HopMyJbl,
HEOOXOMUMBIC Uil €€ pEeLIeHUs], MPOBOJUTH DPacdeThl M
OLICHUBATh PCaJIBHOCTD MOJIY4YC€HHOT O 3Ha4YCHUA
(u3nUecKoil BEeNUYMHBI;, pelIaTh KaueCTBEHHBIC 3aJaui,
BBICTpauBasi JIOTUYECKH HEMPOTUBOPEUYHUBYIO IEIMOYKY
paccyxJIeHud ¢ Omopod Ha W3YYCHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SBICHUS;




¢dopmynupoBaTh COOCTBEHHBIE 3a7ayll B 0Opa3oBaTeNbHON
JIESITEIbHOCTH U )KU3HEHHBIX CUTYaIINsX;

MP39. caMOCTOSITEIBHO COCTaBISTh IUIAH  PELICHUS
MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U IIPEANOUTECHUH;

MP44. cmocoOGcTBOBaTE (POPMHUPOBAHMIO W IPOSBICHHUIO
IIMPOKOW SPYAMIIMU B Pa3HbIX 00J1aCTSIX 3HAHUH, TOCTOSHHO
MIOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBCHB;
0) caMOKOHTPOJIb:

MP46. BiianeTh HaBbIKAaMH MMO3HABATEILHON pedIEeKCHU Kak
OCO3HAHMUS COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX
MIPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

MP47. wucronb3oBaTh TMpHEMBl peIIeKCHHA IS OIECHKH
CUTYyaIllH, BEIOOpA BEPHOTO PEIICHMUS;

MP48. ymeTp OLEHHBATb PUCKA U  CBOEBPEMEHHO
NPUHAMATH PENICHUsSI IO MX CHIDKCHUIO;
OK 04 OddextuBHo | Metanpenmernsie  pe3ynbTarbl  ocBoeHHst  yueOHoit | [TP610_OVYII.06. oBnageHue ymMeHHAMHU pabOTaTh B TPYIIIIE

B3aMMOJICHCTBOBaTh W paboTaTh B
KOJIJIEKTHBE 1 KOMaHJIEe

TACHUTUIIUHBI OTPaXKaIOT;

8.2. OBnaseHue YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU
NEUCTBUSAMU:

0) coBMeCTHaS IeATEIHHOCTD:

MP31. moHMMaTh W  HCIIOJB30BaTh
KOMaH/IHOHM M WHAWBUyaTbHON pabOTHI,

MP32. BbpIOuMpaTh TEeMaTHKy M METOJbl COBMECTHBIX
JIEUCTBUIA C yYEeTOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0I'0 4iIeHa KOJIJIEKTHBA;

MP33. npuHMMAaTh TETA COBMECTHOH JESTEIBHOCTH,
OpraHU30BEIBATE W KOOPAMHUPOBATH JEUCTBHS TI0 €€
JNOCTH>KEHHIO: COCTaBIIATH IUIAH JACUCTBUH, paclpenemnsiTh
POJHU C YyY4ETOM MHEHHUI YYaCTHUKOB OOCYXIaTh PE3YJIbTAThI
COBMECTHOH paboThI;

MP34. onenuBaTh KayeCTBO CBOETO0 BKJIaJga M KaXIOro

MIPEeUMyIIECTBa

yYaCTHMKAa  KOMaHgsl B  oOmmMiA  pe3yibpTraT IO
pa3paboTaHHBIM KPUTEPHUSIM;
MP37.  ocymecTBisTh  TO3WTUBHOE  CTPATETHMYECKOE

MIOBEJICHUE B PA3IIMUHBIX CUTYalMsX, IPOSBIATH TBOPUECTBO
1 BOOOpakeHUe, ObITh MHULIMATUBHBIM;
8.3. OpnaseHne  yHHBEPCAIbHBIMU
JNEUCTBUSAMU:

T) IpUHSITHE ce0s M APYTHX JIOACH:

PEryJIsTUBHBIMU

C  BBINOJHEHHEM  pA3IMUYHBIX  COIMAJIBHBIX  POJIEH,
IUTAHUPOBATh Pa0OTy I'PYIIBI, PALMOHATIBHO PacIpelelisiTh
JEATENBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJeKBaTHO
OIIGHMBATh BKJIAJ KaXIAOrO0 M3 YYaCTHUKOB TpYIIBl B
pelleHre paccMaTpUBaeMOi POOIIEMBI;

[1P66_OVII.06. BnaseHne OCHOBHBIMH METO/IaMU HAYYHOTO
MIO3HAHMUSI, UCTIOJIE3YEMBIMH B (DU3UKE: TIPOBOJUTH TMPSIMBIC
U KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEIHYHMH, BBIOHpas
ONTUMAJIBHBIN CII0CO0 M3MEPEHHS W HCIIONb3Ys N3BECTHBIE
METO/Ibl OLEHKM IOTIPEUIHOCTEH HW3MEpPEHUM, INPOBOJIUTH
UCCIIEIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH C
WCIONB30BAaHUEM  MPSAMBIX  M3MEpPEHHH,  OOBICHATH
MOJTyYECHHBIE PE3YJIbTaThl, HCIONB3Yys (PHU3NUECKHe TEOpHH,
3aKOHBI ¥ TIOHATHSA, U JIENIaTh BBIBOMIBI; COONIONATH MIpaBMiIa
0e3omacHOro TpyAa NpH NPOBEACHUM HCCIEIOBAHUN B
pamKax y4eOHOT0 9KCIIEPUMEHTA u yueOHo-
HCCIIEIOBATEIILCKOM  IEATENBHOCTH C  HCIOJIb30BAHUEM
IU(PPOBBIX HM3MEPUTENBHBIX YCTPOHCTB W J1a0OPaTOPHOTO
000pyaoBaHUs; C(HOPMUPOBAHHOCTH TIPEACTABICHUNA O
METOJIaX MOJy4YEHHUs] HAyYHBIX aCTPOHOMUYECKHUX 3HAHHM;




MP54. npunumath ce0si, NMOHMMAas CBOM HEJIOCTAaTKU U
JIOCTOUHCTBA;

MPS5S5. npuHMMAaTh MOTHBBI U apryMEHTBI IPYrHX JIIOJIEH
IIPU aHAJIU3€E PE3YNbTATOB JEATEIbHOCTH;

MP56. npu3HaBaTh CBOE MPaBO W IPABO APYTHX JIOJAEH Ha
OIINOKHU;

OK 05 OcymecTBiaTte YyCTHYIO H
MMCbMEHHYI0O KOMMYHMKallMI0O  Ha
rocyJapCTBEHHOM si3blke Poccuiickoit
Qdenepanuy ¢ y4eTOM OCOOCHHOCTEH

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS YYeOHOW JIHCIUTUIAHBI
OTPaXalOT TOTOBHOCTh M CIOCOOHOCTH OOYYarOUIUXCS
PYKOBOJICTBOBATHCS chopMupOBaHHOMH BHYTpEHHEU
MO3ULUEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OpHUEHTALUM,

[1P65_OVIIL.06. ymeHHe yYUTHIBaTh TPaHHLBI TPUMEHEHUS
H3yUYCHHBIX (DU3MYECKUX MOAEJeH: MaTephajbHas TOYKa,
MHepUUaabHas CHCTEMa OTCUETa, WACAIBHBIM Ta3; MOIEIH
CTPOCHHUSI Ta30B, XHUIKOCTEH M TBEPIBIX TEJN, TOUCUHBIH

COLIMAIBHOTO u KYJBTYPHOTO | IO3UTUBHBIX BHYTPEHHHX YOEKIEHHWH, COOTBETCTBYIOIIMX | SJCKTPHUUCCKHMA 3apsil, siIEpHAs MOAETh aToMa, HyKJIOHHAs
KOHTEKCTa TPaJULMOHHBIM  IIGHHOCTSIM  POCCHHMCKOro  OOIIECTBa, | MOAEIh ATOMHOIO SIIpa IPH pelieHNH HU3NUECKUX 3a/1aY;

pacuIMpeHre XU3HEHHOTO OMbITa M OIBITA ACSTEIbHOCTH B

nporecce peanusanuu OCHOBHBIX HaIpaBJICHUI

BOCIIHMTATENbHOMN JIeATEIbHOCTH, B TOM YHCIIE B YaCTH:

3CTETHYECKOTO BOCIIUTAHUSL:

JIP16. acTeTnueckoe OTHOLIEHUE K MUPY, BKIIOYasi 3CTETUKY

ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUYECTBA, CIIOPTa, TPyaa

1 OOIIECTBEHHBIX OTHOIICHHIA;

MertamnpenqMeTrHsle  pe3yiabTaThl  OCBOGHHMA  y4ueOHOM

JTUCIUILTUHBI OTPayKaIoT:

8.2. OsnaseHue YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMHU

EUCTBUSAMU:

a) o0IIeHHE:

MP26. ocyuiecTBIsATh KOMMYHHKAaIliM BO BceX cdepax

KU3HH;

MP28. BnageTh pa3aMYHBIMUA CIOCOOAMU OOIICHUS U

B3aUMOJICUCTBHUS;

MP29. apryMeHTHpOBaHHO BECTH JUAJIOT, YMETh CMsr4arb

KOH(JIUKTHBIE CUTYalINH;

MP30. pa3zBepHYTO U JJOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS

C MCIOJIb30BAHUEM SI3BIKOBBIX CPENICTB;
OK 06 [IlposBiare rpaxnaHcko- | JIMYHOCTHBIE pe3ysbTaTbl OcBOeHHs y4deOHOW mucumiuinHbl | [IP63 OVIL.06. BIIAZICHHE OCHOBOIIOJIArarOIUMU
MaTPUOTHYECKYIO MO3UIIMIO, | OTPAXKAIOT T'OTOBHOCTh M  CIIOCOOHOCTh OOydaromuxcs | GU3NIECKUMH MOHATHAMHA u BEJTMYMHAMH,
J€MOHCTPHUPOBATH OCO3HAHHOE€ | PYKOBOJICTBOBATHCS chopMHpPOBaHHOMN BHYTpPEHHEW | XapaKTepU3yIOUMMH (U3UIECKHE MPOIECCH! (CBI3aHHBIMHU

IIOBEJICHUE HAa OCHOBE TPAJULMOHHBIX
POCCHHCKHX TyXOBHO-HPaBCTBEHHBIX
LICHHOCTEH, B TOM YMHCIIE C Y4YE€TOM
FapMOHU3ALUN MEXHAIUOHAIBHBIX U
MEXKPEJIUTHO3HbIX OTHOILIEHU,

MO3ULKEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpUEHTALUH,
MO3UTHBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM  IIEHHOCTSIM  POCCHICKOTO  0OIIecTBa,
paclIMpeHre XKU3HEHHOIO OIbITAa U OIbITA JESTEIBHOCTH B
rpouecce peanu3auuu OCHOBHBIX HalnpaBJIeHUI

C MCXAaHHUYCCKHMM JBHXXCHUCM, BBaHMOHeﬁCTBHeM TECII,

MEXaHHYECKHMH KOJCOAHUAMH U BOJIHaAMH, AaTOMHO-
MOJICKYJIAPHBIM CTPOCHHUEM BCIICCTBA, TCIIJIOBBIMH
nponeccamMu; OJCKTPUUCCKUM HW MArHuTHBIM IMOJIAMU,

QJICKTPUUICCKUM TOKOM, BJICKTPOMAIrHUTHBIMU KOJICOaHHSAMU




MNPUMCHATH CTaHAapThL
AHTUKOPPYIIIUOHHOT'O ITOBEACHUA

BOCIIMTATENbHON IEATENBHOCTH, B TOM YHCIIE B YaCTH:
TPaXXTAHCKOTO BOCITUTAHMUSL:

JIP1. c(hOpMHPOBAaHHOCTH IPAKJAHCKON MO3ULIUU
oOyyaromierocs Kak akTHBHOTO M OTBETCTBEHHOI'O UJIEHA
POCCHICKOTO OOITIECTRA;

JIP3. MIPUHSITHE TPaJUIIMOHHBIX HaIlMOHAJIHBIX,
00111e4YeTIOBEYeCKUX TYMaHUCTUYECKUX U JEMOKPATHYECKHX
LIGHHOCTEH;

JIPS. TOTOBHOCTP BECTM COBMECTHYIO JESATEIBHOCTH B
WHTEepecax TIpakIaHCKOro oOOIIecTBa, Y4acTBOBaTh B
CaMOYIpaBJICHUH B 00ILIC00pa30BaTEIbHON OpraHU3ald U
JIETCKO-FOHOIIIECKUX OPTaHM3AIHIX;

JIP6. ymeHwe B3aUMOIEWUCTBOBATH C  COLMAIBbHBIMU
HHCTUTYyTaMU B COOTBETCTBHU C HX (pYHKHI/ISIMI/I u
Ha3HaYCHUEM;

JIP7. TOTOBHOCTH K TyMaHUTapHOH U BOJOHTEPCKOU
JIeSITeIbHOCTH;

MaTPpUOTUYCCKOI'0 BOCIIMTAHUA:

JIP8.  chopMHUPOBaHHOCTH  POCCHUICKOW  Tpa)KTaHCKOM

WACHTUYHOCTH, MaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoay,
YyBCTBa OTBETCTBEHHOCTH TNepen PonuHoii, ropmoctu 3a
CBOH Kpaii, cBo10 PonrHy, CBOH A3BIK U KYJIBTYPY, MPOILIOE
U HacTosIIee MHOTOHAIIMOHATIbHOTO Hapoaa Poccun;

JIP9. 1eHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY U IPHUPOAHOMY HACJIEIMIO,
NaMsITHUKaM, TPaAuLUsIM HaponoB Poccum, HOCTHXKEHHAM
Poccun B HayKe, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPY/IE.

W BOJIHAMM, ONTHYCCKMMH SIBJICHUSAMH, KBAaHTOBBIMH
SIBIICHUSMH, CTPOCHUEM aToMa MW aTOMHOIO  sJIpa,
PaZMOAaKTUBHOCTHIO);  BIaJCHHE  OCHOBOIIONATAIOIHMU
ACTPOHOMHUYECCKUMH MOHATHSIMH, MIO3BOJISTFOIITUMH
XapaKTepH30BaTh MPOLECCHI, MPOUCXOSIINE HA 3Be31aX, B
3BE3MHBIX CHCTEMaX, B MEXIrallaKTHYECKOH  cpele;
JIBIDKEHHE HEOSCHBIX TEJ, SBONIONINIO 3B€3/] U BCeeHHOI;

OK 07 CopneiicTBOBaTh COXpaHEHHUIO

OKpy>KaroIein Cpensbl,
pecypcocOepekeHmIo, MIPUMEHSTh
3HaHWsT 00 W3MEHEHHH KJIMMaTa,
MIPUHIIATIBI OepesKIMBOro
MPOU3BOJCTBA, 3¢ hekTHBHO
JIEHCTBOBATh B Ype3BbIYANHBIX
CUTYaIUsIX

JIngHOCTHBIE pE3yNabTAaThl OCBOCHUSI YUCOHOU TUCITUTUIMHBI
OTPaXalOT TOTOBHOCTh M CIHOCOOHOCTh OOyYarolIUXCs
PYKOBOJCTBOBAThCSA c(hopMHUPOBaHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOUM IIEHHOCTHBIX OpPHEHTAaIIUi,
MO3UTHBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM  I[IEHHOCTSM  POCCHUHCKOTO0  OOIIECTBa,
paclliMpeHrue KU3HEHHOTO ONBITa U ONbITA JIESITEJIBHOCTH B
nporuecce peanuzanuun OCHOBHBIX HarpaBJICHUI
BOCITUTATENbHOU AESTENBHOCTH, B TOM YUCJIE B YACTH:
3KOJIOTMYECKOTIO BOCIIUTAHUS:

JIP27. chopMHUPOBaHHOCTH 3KOJOTHYECKOH  KYJIBTYpPHI,
MMOHUMAaHue BIIMSIHUA COLHAIBHO-3KOHOMHYECKHX
MIPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBLHOU Cpelpl,

[1P68_OVIIL.06. chopMUPOBAaHHOCTh YMEHHsI HMPUMEHSTH
MOJTy4YEeHHBIE 3HAHUS I OOBSICHEHUS! YCIIOBHIA MTPOTEKAHUS
¢u3nueckux SIBICHUA B TPUPOAE U Ui TNPHUHATHS
MIPAKTUYECKUX PEIICHHMH B IIOBCEAHEBHOM JKHU3HM MJIA
oOecriedeHus1 6€30MacHOCTH NpU OOPAIIEHUH C OBITOBBIMH
npuOOpaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXpPaHEHUS
3JI0POBbS U COOJIOJICHHS] HOPM DKOJIOTHYECKOTO TIOBEICHUS
B OKpYXarolleW cpele; IOHAMaHHE HEOOXOJAUMOCTH
MPUMEHEHUS! JOCTIKCHUH (U3MKM M TEXHOJIOTHH s
PalMOHATIBHOTO MPUPOAOTIOIB30BAHMS;




OCO3HAaHWE  IJIOOATBHOTO  XapakTepa  AKOJIOTHYECKUX
mpooIeMm;
JIP28. mmaHupoBaHWE U OCYIIECTBICHUE JEUCTBUUA B

OKpY’KaloIllel cpesie Ha OCHOBE 3HaHUA IeJiell yCTONYMBOIO
Pa3BUTHS YEIOBEYECTBA;
JIP31. pacmmpeHue OmBITa ACATEITHHOCTH 3KOJIOTHIECKON

HanpaBJICHHOCTH;
MertanpeaMeTHsle  pe3yiabTaThl  OCBOCHHSA  y4ueOHOM
JMCIUTUIAHBI OTPAXKAIOT:

8.1. Ognanenue YHHUBEpPCaTbHBIMU yueOHBIMU

IIO3HaBaTCIbHbBIMU I[eﬁCTBHHMHZ

0) 0a30BBIC HUCCIICIOBATEIIBCKUE TCHCTBUS:

MP15. pa3pabaTpiBaTh TUTaH pPEmIEHUS MPOOJIEMBI C YIETOM
aHajIn3a HUMCIOIMUXCA MATCPpHUAIIBHBIX W HEMAaTCPpHAIbHBIX
PECypcoB;

MP16. ocymecTBIATh LEICHAIPABICHHBIN MOUCK NEpeHoca
CPEJICTB U CIIOCOOOB JACHCTBUS B IPOPECCHOHAILHYIO CPEY;
8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
JEUCTBUSIMU:

0) coBMeCTHas IeATEIHHOCTD:

MP35. npenjarath HOBBIE IPOEKTHI, OIEHWBATH HICH C

MO3UIMA  HOBU3HBI, OPHUTHHAIBLHOCTH, NPAKTHYECKOU
3HAYUMOCTH,

8.3. OBnasmeHne  yHHUBEPCAIBHBIMU  PETYJISATUBHBIMU
EUCTBUSAMU:

0) CaMOKOHTPOJIB:

MP45. naBaTh OIIGHKY HOBBIM CHTYalldsM, BHOCHTH
KOPPEKTUBbI B JICATEIIBHOCTh, OIICHUBAaTh COOTBETCTBUC

PE3YJIbTATOB LCIIAM;

OK 08 Ucnons3oBaTh cpencTaa
(uznyeckoi KYJbTYpbI JUTS
COXPAaHEHUS M YKPEIJIEHHUS 3J0pPOBbs
B Ipolecce  NpoQecCHOHAIbHON
NEeSITeTbHOCTH W TOJJepKaHHA
HEOOXOJIMMOTO YpPOBHS (PU3MUECKON
MOATOTOBJIIEHHOCTH

JIndHOCTHEIE pe3yNbTaThl OCBOCHHS YYeOHOW JMCIUTUIAHBI
OTPaXKal0T TOTOBHOCTh M CIOCOOHOCTh OOYYaIOITHUXCS
PYKOBOJICTBOBAThCS c(hopMHUPOBaHHOM BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOW IICHHOCTHBIX OPHEHTAIUi,
MO3UTHBHBIX BHYTPEHHHMX YOEXKIECHHUH, COOTBETCTBYIOLIUX
TPAJUIIMOHHBIM  I[IEHHOCTSM  POCCHUHCKOr0  OOIIECTRBa,
paciIMpeHre KU3HEHHOTO OIBITa M OMbITa JCSITEIHLHOCTH B
npoiiecce peanuzanuu OCHOBHBIX HaIpaBICHUH
BOCIIMTATENLHOM AEATEILHOCTH, B TOM YHCIIE B YACTH:

JKOJIOTUYECKOr0 BOCITUTAHHUS .
JIP27. chopMHpOBaHHOCTD

9KOJIOTHYECKOW  KYJIBTYpBHI,




MOHUMaHHe BIIMSHUS COLIMATIBHO-?)KOHOMHYECKHUX
MPOIECCOB HA COCTOSTHWE MPUPOIHON U COLIMATIBLHOM Cpeibl,
OCO3HaHWE  TJI00ATBbHOTO  XapakTepa  AKOJOTHYECKHX
npobiem;

MertanpenMeTHsle  pe3yiabTaThl  OCBOCHHS
JUCIUITMHBI OTPaXKaIOT:

8.1. OBnanenue YHHMBEPCAJIBbHBIMU
[I03HABATEIbHBIMH JCHCTBUSMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:
MP14. naBaTh OLEHKY HOBBIM CHUTYyallUsM, OIIEHHBATh
MIPHOOPETEHHEIH OIIBIT;

8.3.  OpnageHue  yHHBEpPCAIbHBIMU
NECUCTBUSIMHU:

a) caMOOpTaHU3aIls:

MP40. naBath OLEHKY HOBBIM CUTYALIHSIM;
MPA41. pacumpsATh paMKd y4eOHOro TpeaMeTa Ha OCHOBE
JTMYHBIX TPEATIOYTCHUH;

MP42. nenaTh OCO3HAaHHBIA BBIOOpP, apTyMEHTHPOBATH €TO,
OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE;

MP43. onileHNBaTh NPHOOPETEHHBIH OIBIT;

y4aeOHOH

y4eOHBIMU

PETYISATUBHBIMUA

OK 09 [Tonme30BaThCs
mpo(ecCHOHANBHON JTOKyMEHTaInen
Ha TOCYJapCTBEHHOM M MHOCTPaHHOM
SI3BIKAX.

MeranpeqMeTHble  pe3yJibTaTbl  OCBOGHHS  Y4eOHOM
JMCIUIUIAHBI OTPAXKAIOT:
8.1. Ognanenue YHHUBEPCATbHBIMU y4eOHBIMU

M03HABATEILHBIME JICHCTBUSMU:

0) 0a30BBIC HUCCIICIOBATCIIBCKUE TCHCTBHS:

MP7. Bnajerh HaBbIKaMHU Y4YeOHO-HUCCIICIOBATCIBCKON H
NPOCKTHOM  JEATENFHOCTH,  HaBBIKAMH  pa3pelICHHUs
npobiem;

MPS. cmnocoOHOCTE W TOTOBHOCTH K CaMOCTOSATEILHOMY
MOWUCKY  METOJIOB  peIIeHHs  MPAaKTUYeCKUX  3aj]ad,
NPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS,

MPO. oBnaseHue BHIAMH [JESITEIBHOCTH IO TOIyYEHHIO
HOBOTO 3HAHHWS, €r0 HHTEpPIPETalnd, NPeoOpa3oBaHUIO U
NPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX CHUTYaIMsSIX, B TOM
YHCcIie IPHU CO3JaHUN YU€OHBIX U COLUAIBHBIX TPOEKTOB;
MP10. ¢opmupoBaHue HAy4HOTO THIIA  MBILUICHHS,
BJIaJICHHUE Hay4yHOU TEPMHUHOJIOTHEH, KIIIOYEBLIMHA
MOHSTHSIMHU H METOAAMHU;

[1P61 OVIL.06. cdopMHUPOBAaHHOCTH MPENCTABICHUH O
ponu U Mecte (U3MKM M aCTPOHOMHMHM B COBPEMEHHOH
Hay4HOM KapTWHE Mupa, O cHUcTeMooOpasyrolell poiau
(u3MKKM B PAa3BUTUU E€CTECTBEHHBIX HAyK, TEXHUKH WU
COBPEMEHHBIX TEXHOJOTMH, O BKJaJAe POCCHICKUX H
3apyOeHBIX  YYCHBIX-(QU3UKOB B  pa3BUTHE HAYKH;
NOHUMaHWEe  (QHU3MYECKOH  CYIIHOCTH  HAOJIOJaeMbIX
SIBICHUH MUKPOMHpA, MaKpOMHUPa U MEraMupa; MOHUMaHue
POJIM aCTPOHOMHH B PAKTHUECKON AEATEIILHOCTH YeJIOBEKa
W JTbHEHIIeM HAayYHO-TEXHHYECKOM pPa3BUTHH, pOJU
¢u3ukn B GOPMHPOBAHMM KPYrosopa M (QpyHKIHOHAIBHOM
IrPaMOTHOCTH Y€JIOBEKa JUIS PELICHHUS MPaKTHIECKUX 3a/ay;




[NIK 2.2 BbeIoaHATH  pacyeTsl
apaMeTpoB TEXHOJIOTHIECKOTO
mporecca, paboTel 00OpyAOBaHMS,
XapaKTePUCTUK HCXOJHOTO CBHIPbS U

OPOAYKIIMH  TPH
(heppocCIIaBOB M CTAJIH.

MIPOU3BOJICTBE

[1P64_OVII.06. B1agenne 3aKOHOMEPHOCTSIMU, 3aKOHAMHU U
TeopusiMH (3akoH BcemupHOTO Tsarorenwus, 1, 1T u 111 3axoHbI
HeroToHa, 3akoH coxpaHeHHMsT MEXaHHYECKOH SHEpIuw,
3aKOH COXpaHEHHS UMITYJIbCA, MPUHIIMII CYHEPIO3UILIUH CHIL,
MIPUHIIATI PABHOMIPABHOCTH HHEPIIHAIBHBIX CHCTEM OTCUETA;
MOJIEKYJISIPHO-KHHETHIECKYIO0 TEOPHIO CTPOCHHS BEIIECTBA,
ra3oBble 3aKOHBI, MEPBBI 3aKOH TEPMOAMHAMHKH; 3aKOH
COXpPaHEHUs 3JEKTPUYECKOro 3apsna, 3akoH Kynona, 3akoH
Oma mrs yyacTka memu, 3akoH Owma amsd  TONHOH
3JIEKTpUUECKON 1enu, 3akoH JDkoyns - JleHma, 3akoH
3JIEKTPOMATHUTHON UHAYKIIMH, 3aKOH COXPAaHEHUSI SJHEPT UM,
3aKOH TIPSAMOIMHEHHOTO pacIpOCTPaHEHUSI CBETa, 3aKOH
OTpaXGHUS CBETa, 3aKOH IMIPEIOMIICHUS CBETa; 3aKOH
COXpAHCHUS SHEPTHH, 3aKOH COXPAaHEHUS MUMITYJIbCa, 3aKOH
COXpaHEHHUS JIIEKTPHUYECKOTO 3apsia, 3aKOH COXpPaHEHUS
MacCOBOT'0 YHCTIa, MOCTYNaThl bopa, 3aK0H paTnoakTHBHOTO
pacmazna); YBEpEeHHOE  HCIIOJNb30BAHHE  3aKOHOB U
3aKOHOMEPHOCTEH MNpU aHanu3e (QU3MUECKUX SBICHHNA U
IIPOIIECCOB;




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOl AUCHUIIUHBI H BBl Y4e0HOI padoThl

B 1.4. B popme

Bun yueGHO#I paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O06Bem 00pa3oBaTeILHON MPOrpaMMbl yueOHOM 149 36
JMCHUTUTAHBI
BT. U..
OcHoBHOe coep:kaHue 65 0

27 0
TEopeTHYecKoe 00yUeHne

38 0

MPAKTUYCCKUEC 3aHATUA

na60paT0pHHe 3aHATHA

He npenycmoTpeno

He npenycmorpeno

ITpodeccrnonabHO-OPUEHTHPOBAHHOE CO/IEP:KAHME
(coaep:kaHue NPUKJIATHOIO MOAYJIA)

66

36

TEOpeTu4ecKoe o0ydeHue

30

0

MNPAKTUYICCKUC 3aHATHUA

He npenycmotrpeno

He npenycmorpeno

na60paT0pHHe 3aHATUA

36

36

MMPOMCIKYTOYHAA aTTCCTAallHA

18

0

dopma IpOMEKYTOUHON aTTECTALUU 3aUen C OYeHKOU U IK3AMEH




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0beMm, akang. u /
B TOM 4YHCJIE B

HaumeHoBaHue Coaepsxanue yueOHOro MaTepuaa u (popmMbl dopme Kona IIK,
. Koa ITP, JIP, MP
Pa3esioB U TeM OPraHM3aIUM AeATEeJbHOCTH 00yYaloIuXcs NPaKTHYECKOHI OK
NOATrOTOBKH,
akaja 4
1 2 3 5 6
PA3AEJ 1. PUZUKA U METOAbI HAYYHOI'O TIO3HAHUSA 2/0
Tema 1.1. Conep:xanune 2/0
PuU3MKa U METOIbI Ousnka - QpyHIaAMEHTaJIbHAsS Hayka O mpupojne. Haydnsrit 1/0 OK 01 I1P62_OVIIL.06, JIP3, JIP7, JIP2S,
HAY4YHOI'0 IO3HAHUSA METOJ] TIO3HAHWS W METOABl HCCIENOBAHHUS (PUINIECKIX JIP26, MP2, MP7, MP11, MP38, MP39
SBJICHUH. DKCIEPUMEHT U TEOpUs B TPOLIECCE IMO3HAHUS
npupoabl. Habmoienue 1 SKCiepuMeHT B (PU3HKE.
Crioco0s1 n3MepeHnst GU3NYeCKUX BEIHYWH (aHAIOTOBBIC U
IUQPOBBIE  M3MEPHUTENBHBIE MPHOOPHI, KOMITBIOTEPHEIE
JaT4uKoBble  cucTtembl). llorpemHocT  u3MepeHHi
¢u3nyecKknux BeMnIuH (a0CONIOTHAS U OTHOCHUTENbHAS).
MopenupoBanre (QU3NYECKUX SBICHHA ¥  TPOIECCOB
(MarepuanpHas  TOYKa, aOCONIOTHO  TBEpJOE  TeJo,
uaeanbHasl XUIKOCTb, WACAIBHBIM Ta3, TOUCUHBIH 3apsin).
l'unoresa. duznueckuit 3aKOH, TPaHULIBI €ero
npuMeHnMocTH. Pusnueckas Teopus. Poib u MecTo Gpu3nku
B ()OPMHUPOBAHHH COBPEMEHHON HAY4YHOW KapTUHBI MUpA, B
NPAaKTUYECKON AESTENLHOCTH JIIOJCH.
IpodeccnonanbHO - OpUEHTHPYIONIEE COEPKAHUE 1/0
[orpemrHocTn WU3MEpeHUN ¢buznueckux BEJIMYUH 1/0 OK 01 [1P62_OVIL.06, ITP69 OVII.06,
(aOcomrotHas u otHocutenbHast). [lorpemnoctu. TouHOCTB OK 02 [1P67_OVIL.06, ITP63_OVII.06,
pacueroB. OKpyrjicHHE YHCEeNT A0 HEOOXOIUMOW TOYHOCTH. OK 03 [1P64 OVII.06 JIPS, JIPY, JIP25,
IlepeBon enunun B cucreme CH. OK 06 MP4, MP6, JIP32, MP21, MP23,
11K 2.2 MP46, JIP14, JIP13, JIP12
PA3JEJ 2 MEXAHUKA 26/6
Tema 2.1 Conep:xanue 9/2

Kunemarnka




MexaHndeckoe IBIDKEHUE. OTHOCHUTEIBHOCTD 1/0 OK 01, [1P62 OVII.06, ITP6Y OVIIL.O06,

MeXaHH4YecKoro AsmkeHns. CucreMa oTcyeTa. OK 02, [1P67_OVII.06, ITP63 _OVIIL.O06,

IIpsimast m oOpaTHas 3amaun MeXaHWUKd. Pammyc-BekTop OK 03, [1P64 OVII.06, JIP25, MP4, MP6,

MAaTepUAIbBHOM TOYKH, €ro IPOEKIMH Ha OCU CHUCTEMBI OK 06, JIP32, MP21, MP23, MP46, JIP14,

koopauHat.  Tpaektopusa.  Ilepemernenme,  CKOpPOCTH OK 08 JIP13, JIP12

(cpemHsist CKOpPOCTh, MTHOBEHHAsI CKOPOCTH) M YCKOpEHHE

MaTepUaNIbHON TOYKM, WX TIPOCKIMM HAa OCH CHUCTEMBI

koopauHat. CrokeHuEe TepeMelIeHHWH M CII0KEHUE

CKOpPOCTEH. PaBHOMepHOE u PaBHOYCKOpPEHHOE

NpSIMOJMHENHOE JBWKEHHE. 3aBHCHUMOCTh KOOpAMHAT,

CKOPOCTH, YCKOPEHUS W IyTH MaTepHaJbHOW TOYKH OT

BpeMeHH U uX rpadukn. CBoOOAHOE MajzeHne. Y CKOpeHue

cBOOOAHOTO mTaneHus. JIBrkeHHe Teia, OpOIIEHHOTO O

YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U

YCKOpEHUS] MaTepHalbHOW TOYKH OT BpPEMEHH M WX

rpadukm.

KpuBonuneitnoe nBwkeHue. JIBmkeHHE MaTepUaIbHOM

TOYKH 1O OKPYXHOCTH. YTJOBasg M JIMHEHHass CKOpOCTb.

Ilepuox m wacrora oOpameHus. LleHTpocTpemuTenBHOE

(HOpMarnbHOE), KacaTellbHOE (TaHT€HLUANbHOE) M TIOJHOE

YCKOPEHHE MaTepUaIbHON TOUKHU.

IpodeccnonanbHo - oprueHTUPYIONEE COAEPKAHUE 2/0

[Mpoeknuy BEKTOPHBIX BeMU4nH. V3MepuTensHbie TprOopHl, 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,

ONpEAeAoONIe JIUHY, JUaMeTp HW3JENHHd, CKOpPOCTh OK 02, [1P67_OVIL06, [1P63_OVIIL.06,

BpaueHus. Llena nenenuss mpuOopa, mpenen H3MEpEHus, OK 03, [1P64 OVII.06, ITP68 OVII.06 JIP25,

TOYHOCTh  M3MepeHuil. TexHuyeckue yCTpoWcTBa U OK 06, MP4, MP6, JIP32, MP21, MP23, MP46,

TEXHOJIOTUYECKHE  TPOLECChL:  CHOUAOMETP, JABIXKCHUE OK 08 JIP14, JIP13, JIP12

CHApAJIOB, IIETTHBIC, IIIECTEPEHYAThIE M peMEHHbBIE TIepeayHn,

CKOPOCTHBIE JTU(TEHI.

B ToM uncie MpakKTHYeCKUX M J1a00pATOPHBIX 3aHATHH 6/2

IIpaktnueckoe 3ansatme Nel. Pemenuwe 3amau  1mo 2/0 OK 01, [1P62_OVIL.06, [1P69 OVIIL.06,

KMHEMaTHKe. Y paBHEHMSI JBH)KEHUS OK 02, I1P67_OVIL.06, [1P63_OVIIL.06,

IIpaktuueckoe 3ausitue No2. Perenue 3a1ay Ha mapaMeTphl 2/0 OK 03, I[1IP61_OVILO06, JIP1, MP1, MP3, MP15

BPAIIATENBHOTO IBIKEHHS OK 06 MP12, MP13, MP17, MP19, MP20,
OK 09, MP45, MP42, MP 43, MP§, MP10

IIpodeccnonalbHO- OpHEHTHPYIONIEee Coep:KaHue 212

Jlaboparopuoe 3ausTre Nel. OnpeneneHue MIOTHOCTU Tena 2/2 OK 01, [1P62 OVIIL.06, ITP69 OVIIL.06,

paznTuIHON HOPMBI OK 02, I[TP66 OVII.06, ITP610 OVYIIL.06




Tema 2.2
Jnnamuka

OK 04 [1P65_OVII.06 ITP63_OVIIL.O06,
OK 05, I1P68 OVII.06, ITP61 OVII.06
OK 06, [1P64 OVIIL.06
OK 07, MP2, MP3, MP7, MP5, MP14,
OK 09, MP15, MP16, MP23, MP24, MP28,
K 2.2 MP29, MP30, MP31, MP32, MP33,
MP34, MP 35, MP37, MP44, MP47,
MP48, MP54, MP55, MP56, MP43,
JIP26, JIP 27, JIP34, JIP32,

Conep:xanue 6/2

Ilepeoiii  3akoH HeloroHa. HHepuuanbHbIE  CHUCTEMBI 2/0 OK 01, [1P62_OVIIL.06, ITP6Y OVIIL.06,

OTCYETA. [TpunIMn OTHOCHUTEILHOCTH Tlamunes. OK 02, I1P67 OVIIL.06, ITP63 OVIIL.O06,

Hewnepumanpaple  cucTeMBl  OTcUeTa  (OmpeieneHHe, OK 03, JIP25, MP4, MP6, JIP32, MP21,

npumepsl). Macca tena. Cuma. IlpuHnun cyneprno3uiuu OK 06 MP23, MP46, JIP14, JIP13, JIP12

cuin. Bropoil 3akoH HploTOHA M8 MaTrepUaJbHOM TOYKH.

Tpetuil 3akoH HproTOHa A1 MaTEepUATBHBIX TOYEK. 3aKOH

BCEMHUPHOTO TATOTEHUSI. OKBHUBAJICHTHOCTb

TPaBUTAIlMOHHOW M HHEpPTHOM Macchl. Cuna TSXKeCTH.

3aBUCUMOCTh YCKOPEHHS CBOOOJHOrO MaACHUSI OT BBICOTHI

HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckoit

mIMpOTHL. J[BHKeHHE HEOECHBIX Tel M WX CIIYTHHUKOB.

3akonbl Kertepa. IlepBas kocmuueckast ckopocth. Cuia

ynpyroctd. 3akoH ['yka. Bec Tena. Bec Tena, asmxyerocs

¢ yckopeaneM. Cuna tperus. Cyxoe tpenue. Cuiia TpeHUS

CKOJILKEHUS U cuiia TpeHus mokost. Ko duueHnt Tpenus.

Cuna compoTHBICHHS NpPU /ABWXKEHUH Tela B JKUIAKOCTH

WIN Ta3e, €€ 3aBHCUMOCTb OT CKOPOCTH OTHOCHTEIBHOTO

newkenus. Jlasnenue. ['mapoctarmueckoe nasienue. Cuiia

Apxumena.

B ToM 4nciIe NpaKTHYeCKHX M J1a00PATOPHBIX 3aHATHH 4/2

IIpakTnueckoe 3ansTme Ne3. PemeHue 3agad Mo TeMe 2/0 OK 01, I1P62_OVIL.06, [TP69 OVIIL.06,

«Bugsr cun B Mmexanuke. Cuiia TPEHUS TIOKOSI, CKOJIBKCHUS, OK 02, [1P67 OVII.06, ITP61 OVIIL.06

Kau€HUs1, BpPAILICHHU OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,

MP 43, MP§, MP10
IIpodeccnoHaJbHO- OpHEHTHPYIONIEE Colep:KaHue 2/2




JlaGoparopHoe 3anstue Ne2. «[IpoBepka 3akoHa
COXPAHEHHUsI MEXaHWYECKOM PHEPTUH NIPH ABMKEHHUH TENa
MOl AEWCTBUEM CHJI TSDKECTH U YIIPYTOCTH.

2/2

OK 01,
OK 02,
OK 04
OK 05,
OK 06,
OK 07,
OK 09,
K 2.2

TIP62_OVILO06, IIP69_OVIL.06,

TIPG6_OVILO6, ITP610_OVYILO06

IIP65_OVILO6 IIP63_OVIL06,

TIP68_OVIL06, TTP61_OVYILO06

IIP64_OVILO6
MP2, MP3, MP7, MP5, MP14,
MP15, MP16, MP23, MP24, MP28,
MP29, MP30, MP31, MP32, MP33,
MP34, MP 35, MP37, MP44, MP47,
MP48, MP54, MP55, MP56, MP43,
JIP26, JIP 27, JIP34, JIP32,

Tema 2.3
3aKoHbI COXpAHEHUSI B
MeXaHHKe

Conep:xanue

712

Nmmynbec maTepuanbHON TOYKHM, CHCTEMBI MaTepPHAIbHBIX
Touek. lLleHTp Macc cuCTeMBl MaTEpHAIbHBIX TOYEK.
Teopema O JBHXKEHUM LEeHTpa macc. Mmmynec cuiabl u
U3MEHEHUE HMITyJIbCA Tena.3aKoH COXpaHEeHUs
uMmnyibca.PeakTuBHOE  ABWKEHHME.MOMEHT  UMIIyJbCca
MarepuaibHOM Touku. [IpencraBieHue O COXpaHEHUU
MOMEHTa MMITYJIbCa B IEHTPAIBHEIX Mosix.PaboTa cuiel Ha
MaJioM M Ha KOHEYHOM mnepemeineHuu. ['paduueckoe
MPEJICTaBJICHUE paboThI CHJIBL. MOIIIHOCTh
cuibl. Kunetuueckass 3Heprusi  MaTEepUATbHOHM  TOYKH.
Teopema 00 UW3MEHEHWH  KHHETHYECKOW  JHEPTUU
MaTepuaibHON ToUku.IloTeHIIManbHbIE M HEMOTCHIIMATBHBIC
cuibl. [lorenunansHas sHeprusi. [loTeHuumanbHas 3HEPTUs
ynpyro nedopMHUpOBaHHON mpyxuHBL. [loTeHnmanbHas
SHEpPTHsl Teida B OJHOPOJHOM T'PABUTAIMOHHOM TIOJE.
[ToTenmmanpHas »HEPrusi Tejda B TPABUTAIMOHHOM IIOJIE
ONHOPOJHOTO Tmapa (BHYTpH © BHe Imapa). Bropas
KOCMHYECKAs CKOPOCTb. Tpetbs KOCMHYECKas
cKkopocTh.CBsi3b  pabOThl  HEMOTCHIMAIBHBIX  CHJI  C
U3MEHEHHUEM MEXaHMYECKOH PHEpPruu CUCTEMBbI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPruu. YIpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

1/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07
OK 08

T1P62_OVYIL.06, [IP69_OVIIL.06,
T1P67_OVYIL06, [IP63_OVTL06,
TIP68_OVIL06, JIP25, MP4, MP6,
MP 10, MP9, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12

B ToMm uucie MPAKTHYCCKUX U naﬁopaTopmﬂx 3aHATHH

6/2




[Ipaktudeckoe 3ansTre Ned. 3akoHBI COXpaHEHUS B 2/0 OK 01, [1P62 OVII.06, ITP6Y OVIIL.O06,
MEXaHHKe U UX IPUMEHEHHE. OK 02, [1P67_OVII.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
[pakTtndeckoe 3ansitre Ne5. Perienue 3amaad Ha GopMyIibl 2/0 OK 01, I1P62_OVIL.06, [TP69 OVII.06,
paboTs cuit. PaboTa 1 MOITHOCTE. DHEprusi, e¢ BUIbl. 3aKOH OK 02, [1P67 _OVII.06, [TP61_OVYIL06
COXpaHEHUs YHEPTUN OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
IIpodeccnoHaibLHO- OPUEHTHPYIOIIIEE CONEPKAHUE 212
JlaboparopHoe 3ansaTue No3 «3yueHue ycioBus 2/2 OK 01, I1P62_OVII.06, ITP69 OVIIL.06,
paBHOBECHS phIvara ». OK 02, [1P66_OVII.06, ITP610_OVII.06
OK 04 [1P65_OVIIL.06 I1P63_OVIIL.06,
OK 05, [1P68_OVII.06, [TP61_OVYIIL.06
OK 06, [1P64_OVII.06
OK 07, MP2, MP3, MP7, MP5, MP14,
OK 09, MP15, MP16, MP23, MP24, MP28,
K 2.2 MP29, MP30, MP31, MP32, MP33,
MP34, MP 35, MP37, MP44, MP47,
MP48, MP54, MP55, MP56, MP43,
JIP26, JIP 27, JIP34, JIP32,
Tema 2.4 Conep:xanue 4/0
Crartuka n AbcomotHo  TBepmoe  Tenmo.  IloctymarenbHoe @ m 1/0 OK 01, [1P62_OVIL06, [IP69 OVIIL.06,
ruapocraTuka BpamiaTellbHOe JBIDKEHHE TBEPAOro Teina. MOMEHT CHIIBI OK 02, [IP67 OVII.06, ITP63 OVII.06,
OTHOCUTENBHO ocH BpaiueHus. [1nedo cunbl. CnoxxeHue cui, OK 03, [1P68_OVII.06, JIP25, MP4, MP6,
MPUWIOKEHHBIX K TBepaoMy Teny. LleHTp Tskectu Tena. OK 06, JIP32, MP21, MP23, MP46, JIP14,
VYcioBusi paBHOBECHs TBEpPJIOro Teja. Y CTOWYMBOE, OK 07 JIP13, JIP12
HEYCTOMYNBOE, 0€3pa3InYHOE PABHOBECHE.
IIpodeccnonaibHo - OpUEHTHPYIOLIEE COAEPKAHUE 3/0
[aBnenne xuakoctel U rasoB. I'mapocTtarnyeckoe 3/0 OK 01, [1P62_OVIL.06, [TP69 OVII.06,
napieHne. Exuaunel u3Mmepenus naBiaeHus. [IpubGopsr s OK 02, [TP67 OVII.06, ITP63 OVII.06,
W3MEpPEHUs  JlaBJieHUs.  YpaBHeHHEe  bepHymiu s OK 03, [1P64 OVII.06, JIP25, MP4, MP6,
UJeaNbHOW JKMJIKOCTU KaK CIIECTBUE 3aKOHA COXPaHEHUS OK 06 JIP32, MP21, MP23, MP46, JIP14,
MEXaHUYECKON SHEPIUH. OK 08, JIP13, JIP12
K 2.2
PA3AEJI 3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA 26/10




Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHETH4YeCKOH Teopuu

Conep:xanue

5/2

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KHHETHIECKON
teopun (MKT), ux ompiTHOEe ob6ocHOBanme. Huddyzus.
bpoyHoBckoe — ngBmkeHuwe.  XapakTep — OBMKEHHS U
B3aMMOJEWCTBUS YacTUI[ BellecTBa. Mojaenu CTpOeHUus
ra3oB, XUAKOCTEH W TBEPABIX TSI M OOBSICHCHHE CBOWCTB
BEIIECTBA Ha OCHOBE ATHX Mojeiei. Macca u pa3mepbl
Mmonekyn1 (atomoB). KommuectBo BemectBa. I[locTosHHas
ABoragpo. TermmoBoe paBHOBecHe. TemmnepaTypa U crioco0bI
ee wusMepeHus. I[lkana temneparyp Lenscus. Mogaenb
UJEATBHOIO Ta3a B MOJIEKYJISIPHO-KMHETUYECKOH TEOpHUu:
YaCTHIBI ~ Ta3a  JBWKYTCS  XaOTHUYECKH W He
B3aUMOJICUCTBYIOT Jpyr ¢ JpyroMm. [‘a3oBbie 3aKOHBI.
YpaBHeHue MemnneneeBa-Knaneiipona. AoGcomoTHast
Temrepatypa (mkanma temrepaTyp KenbpBuHa). 3akoH
HansToHa. M30mpouecchl B UA€aNbHOM ra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BemlecTBa. [ 'paduueckoe MpeacTaBieHUE
M30TIPOLIECCOB: M30TEpPMa, H30X0pa, n300apa. CBs3b MEKIY
JNaBICHUEM U  CpeOHEHd  KUHETHYECKOW  BHeprueu
MOCTYMATEeIhHOTO  TEIUIOBOTO  ABIDKEHUS  MOJEKYT
WeanbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KHHETUYECKOH  TeopuH  ujaeaidbHoro rasa). CBs3b
a0COIOTHON TeMIepaTypbl TEPMOJAMHAMUYECKONH CHUCTEMBI
CO CpedHEel KWUHETHYECKOW OJHEpruel IOoCTyNaTelbHOTO
TCIIJIOBOT'O ABMKCHHUA €€ YaCTHUII.

1/0

OK 01,
OK 02,
OK 03,
OK 06

TIP62_OVIL06, IIPG9 _OVIL06,
TIP67_OVILO6, ITP63_OVIL06,
JIP25, MP4, MP6, MP13, MP17,

MP18, MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12

B Tom uncie npakTHYeCKUX U J1a00PATOPHBIX 3aHATHIA

412

[Ipaktuueckoe 3anstue Ne6. PemieHne 3agay mo Tteme
«OcnoBel MKT. Pemenue 3agau Ha ypaBHEHHE COCTOSTHUS
HAI€aJILHOrO Ta3a

2/0

OK 01,
OK 02,
OK 03,
OK 06
OK 09,
TK 2.2

T1P62_OVIL06, [IP69 OVYIL06,
T1P67_OVIL06, [IP63_OYIL06,
TIPG1_OVIL06, [TP64 OVYILO06
JIP1, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10

ITpodeccnonaILHO- OPHEHTHPYIOIIIEE COIEPIKAHUE

2/2




JlaGoparophoe 3ansTue Ned. «[IpoBepka ra3oBbIX 3aKOHOBY 2/2 OK 01, [1P62_OVIL.06, [TP69 OVIIL.06,
OK 02, [TP66_OVIL.06, ITP610_OVIIL.06
OK 04 I1P65_OVIL.06, ITP63 OVIIL.06,
OK 05, [1P68_OVII.06, [TP61_OVYII.06
OK 06, MP3, MP5, MP15, MP23, JIP26, ,
OK 07, MP28, MP29, MP31, MP32, MP33,
OK 09, MP34, MP37, MP44, MP47, MP48,
K 2.2 MP54, MP55, MP 56, MP 43, JIP16,
JIP27, JIP34, JIP32,
Tema 3.2 OcHOBBI Copep:xanue 5/0
TePMOIUHAMUKH. Tepmomnnamuueckass (TJ]) cucrema. 3amanvie BHEITHHX 1/0 I1P61, ITP62, T1P63, T1PG4,

TenoBble MaIlIMHBI.

YCJIOBUM JJIsl TEPMOJMHAMUYECKOW CHUCTEMbl. BHelIHHe u
BHYTpPEHHHE MapaMeTpsl. [lapaMeTpsl TepMOAMHAMUYECKON
CUCTEMBI KaK CPEIHHME 3HAYECHHs BEIHYWH, ONMHMCHIBAIOIINX
€€ COCTOSIHME Ha MHKpOCKonm4eckoM ypoBHe. Hynesoe
Hayajgo TepMoauHaMUKU. CaMOIpOM3BOJIbHAS peNlaKCalus
TEPMOIMHAMUYECKOH CUCTEMBI K TEINIOBOMY PaBHOBECHIO.
Mopene HAcaNbHOrO ra3a B TEPMOJMHAMUKE - CHCTEMA
ypaBHeHHiIl: ypaBHeHHe MenaeneeBa-Knamnelipona u
BBIDOKEHHE  JUIsI  BHYTPEHHEH  SHEpruu. Y CIOBHUSA
MPUMEHUMOCTH 3TOM MOJENH: HHU3Kas KOHLEHTpaIUs
YacTHI, BBICOKHE TeMIepaTypsl. Belpaxenue  ans
BHYTPEHHEH OHEPrMM OAHOATOMHOIO WJIEAJIBHOIO rasa.
KBasucrarnueckue 51 HECTaTHYECKUE MIPOLIECCHI.
OnemeHTapHas paboTa B TepMOJMHAMHKE. Bwlumcienue
paboThI 1o TpaduKy mpolecca Ha pV-auarpamMme.
Temnonepenaya Kak crmocod M3MEHEHHS BHYTPEHHEH
SHEPTUM TEPMOJMHAMHUYECKON CHCTEMbI 0€3 COBEpIICHHUS
pabotbl. KoHBEKIINS, TETIONPOBOHOCTD, U3ITyUEHHE.
KonnuectBo Temnotel. TemnoeMkocTs Tena. YienpHas U
MOJIIpHasl TEIUIOEMKOCTH BEIIeCTBAa. YpaBHEHUEe Maiiepa.
VYaenpHas TemoTa cropaHus TOIUIMBa. Pacuer koiaudecTsa
TEIIOTH Npu Temtonepenade. llonarue o6 aanabaTHOM
npouecce. IlepBblii 3ak0H TepMOAUHAMHMKH. BHYyTpeHHss
sHeprusi. KommuecTBo TemnmoTrel W paboTa Kak Mephl
U3MEHEHUs] BHYTPEHHEH 5SHEPrud TEPMOAUMHAMHUYECKOU
cUCTEMBI. BTOpOi 3aK0H TEpMOJUHAMMKH ISl pABHOBECHBIX
IIPOLIECCOB: 4Yepe3 3aJaHHOE PAaBHOBECHOE COCTOSHHE
TEPMOJAMHAMHUYECKOW CHCTEMBI TPOXOAWT EIWHCTBEHHAsS

I1P65, I1P66, I1P69, ITPyl, ITPy2,
IIpy3, IIpy4, IIPyS, I1Py11, ITPy13,
JIP25, MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12




agnabata. AOCONIOTHas Temmeparypa. Btopoil 3akoH
TEPMOAWHAMUKH s ~ HEPAaBHOBECHBIX  MPOIIECCOB:
HEBO3MOJKHO TepeaTh TEIUIOTY OT 0oJee XOJIOIHOTO Teja K
Oonee  Harpetomy 0e3  kommeHcanmu  (Knayswmyc).
HeoOpatumMocTs  MPUPOTHBIX  MporeccoB.  [IpWHITHATIBI
nmeiictBus  TemioBelx MammH.  KIII. MakcumansHOoe
sHauenne KIIJ. Iuxn Kapao. Dkonormueckue acleKThI
UCTIONB30BaHMsSI  TEIUIOBBIX  jaBurartened.  TemnoBoe
3arpsi3HEHNe OKPYKAroIIen Cpepl.

IpodeccnonaabHO - OPHEHTHPYIOLIEE COAEPKAHUE 2/0
HcnapeHne Jerupyromux SJIEMEHTOB M TMPHUMEced MpH 2/0 OK 01, [1P62_OVIL.06, [TP69 OVIIL.06,
riaBke. BimsHue mapooOpa3oBaHMs Ha COCTaB CIUIaBa U OK 02, I1P67 OVIIL.06, ITP63 OVIIL.O06,
KadecTBO Merayuia. lloTepm weramna w3-3a WCHApeHUs OK 03, |IIP61 OVILO6, ITP64 OVII.06, JIP25,
(mampuMep, UMHKA, MarHus, CBUHLA). KoOHTpoms w OK 06 MP4, MP6, MP13, MP17, MP18,
MHUHUMU3alMs NOTEPh NPHU BBHIIJIABKE WU JIUThE. BinsHue OK 08, MP19, MP20, MP30, MP35, JIP32,
mapooOpa3oBaHUsS HA  TEXHOJOTHYECKHE  IapaMeTphl OK 09, MP21, MP23, MP46, JIP14, JIP13,
(Temmepartypa, 1aBIeHNE, COCTAB aTMOCHEPHI). K 2.2 JIP12, JIP16, JIP27
Mepbl 1O CHIDKEHHIO TMOTEPh MeETaljla M TOBBIIICHUIO
3¢ (eKTHBHOCTH POU3BOACTBA. VcTIoNp30BaHNe 3aIUTHBIX
atMoc(ep ¥ BaKyyMHBIX TEXHOIJIOTHH.
B ToM yncie NpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHH 2/0
[IpakTuueckoe 3ansarue Ne 7. PemieHwe 3amad mo teme 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.O06,
«OcHOBBI TepMoauHaMHKH. [IpruMeHeHne nepBoro Havasna OK 02, [1P67_OVIL.06, [1P63_OVIIL.06,
TEPMOJMHAMHUKHU K U30IIPOLECCAM. OK 03, [1P64 OVIIL.06, MP8, MP9, MP10,
OK 06, MP21, MP17, MP13, JIP 26, JIP14,
K 2.2 JIP23,JIP13
Tema 3.3 Conep:xanue 16/8
ArperaTHble cocTosgHust | [lapooOpa3zoBaHue u KoHaeHcanus. VcrnapeHue v KureHue. 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
BellecTea. Ma3oBbIe VYnenbHas Temnora mapooOpa3oBaHus. HacellieHHBIE U OK 02, I1P67_OVIL06, [1P63_OVIIL.06,
nepexoabl HEHaChIlIeHHble  mapbl.  KadecTBeHHass — 3aBUCHUMOCTH OK 03, [1P64 OVII.06, JIP25, MP4, MP6,
IJIOTHOCTH W JIaBJIEHUS  HACBIIIEHHOTO mapa  OT OK 06 MP13, MP17, MP18, MP19, MP20,
TEeMITepaTyphl, UX HE3aBUCUMOCTh OT 00beMa HACHIIIICHHOTO K 2.2 JIP32, MP21, MP23, MP46, JIP14,

napa. 3aBUCUMOCTb TEMIIEpPaTyphl KUIIEHUsS] OT JaBJICHHUS B
KUIKOCTH.  Bnaxknocts  Bo3myxa.  AOcomoTHas U
OTHOCHUTEIbHAS BIIQ&YKHOCTb. Teepmoe TeJO.
Kpucrannmueckne u amopduble Tena. AHHM30TPOIHUS
CBOWCTB KpHcTalwioB. IlmaBieHne W KpucTamau3auus.
VYnenvnas teruiora mnasnenus. Cyonumanus. Jledhopmanmu
TBepaoro Ttena. Pactsokenme m coxatue. Casur. Momynb

JIP13, JIP12




IOnra. Ilpemen ynpyrux gedopmammii.  TeruoBoe
paciMpeHre >KHIKOCTeH W TBEpABIX TeN, O0bEeMHOE U
JIMHEMHOEe  pacliupeHue.  AHTapMOHH3M  TEIJIOBBIX
KoJIeOaHUI YacTHIl BeIIeCTBa KaK NPHUYMHA TEIIOBOTO
pacImimpeHuss  Tewl (Ha ~ KaYeCTBEHHOM YpOBHE).
IIpeobpazoBanme sHEPTHUH B (Ha30BBIX TEPEX0Iax.
VYpaBHeHHEe  TEMJIOBOIO Oananca. IloBepxHOCTHOE
HaTsokeHne. Kod(h(UIMEeHT MOBEpXHOCTHOTO HATSKCHUSI.
Kanunnspueie sBneHusa. JlaBieHue 1MoJ HMCKPUBICHHOU
MOBEPXHOCTHIO XKHUIKOcTH. Popmyna Jlannaca.

IIpodeccnonanbHo - oOpueHTHPYIOLIEE COAEPKAHUE 2/0
Bunbl neexToB B KpUCTAIUIMYECKUX TellaX WX BIHSHUE Ha 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
CcBoIicTBa MeTauI0B. PHU3NUYECKHE CBOMCTBA METAJIIIOB. OK 02, [1P67 _OVII.06, ITP63 _OVIIL.O06,
OK 03, [1P64_OVII.06, JIP25, MP4, MP6,
OK 06 MP13, MP17, MP18, MP19, MP20,
K 2.2 JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12
B ToM uncie npakKTHYeCKUX M J1a00PATOPHBIX 3aHATHH 12/8
IIpodeccrnoHalbHO- OPHEHTHPYIOIIIEE COIeP:KAHUE 12/8
Jlaboparophoe 3ansTue Ne5. CBoHCTBa KHIKOCTEH 2/2 OK 01, IMP62_OVIIL.06, [TP69 OVII.06,
JlaGoparoproe 3anstue Ne6. OrmpeneneHue BIAKHOCTH 2/2 OK 02, [1P66_OVIL.06, I1P610_OVYI1.06
BO3YXA I ATMOCHEPHOIO TABIEHHS OK 04 I1P65_OVII.06, ITP63 OVII.06,
Jlaboparoproe 3amsTHe Ne7. OrmpeneicHue yACIbHOM 2/2 OK 05, I1P68_OVIL06, IIP61_OVIL06
TETIOEMKOCTH BEIECTBA Pa3IMYHbBIX (a30BbIX COCTOSHUMN OK 06, 11P64_OVIL.06
OK 07, MP3, MP5, MP15, MP28, MP31,
Jlaboparopnoe 3amarme Ne§. OrmpeneneHne MOy 212 OK 09, MP32, MP33, MP34, MP37, MP54,
YHOpYroCTH pe3HHBI IK 2.2 MP55, MP56, MP43, JIP34, JIP32
[MpakTrueckoe 3ansThue Ne8. JlaBiieHHE >KHIKOCTCH W 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
TBepAbIX Tell. 3akoH [lackans. OK 02, [1P67_OVIL.06, [1P63_OVIIL.06,
[paktrdeckoe 3ansTre Ne 9 «AGCONIOTHBIE H 2/0 OK 03, 11P68_OVIL.06
OTHOCHUTEIbHBIE Ie(hOpMaIli TBEPABIX TEID» OK 06, [1P64_OVIL06, MP8, MP9, MP10,
K 2.2 MP21, MP17, MP13, JIP 26, JIP14,
JIP23,JIP13
PA3JIEJI 4 DJIEKTPOAMHAMHUKA 49/16
Tema 4.1 | Conepxanne 5/0




DJIeKTPOCTATHKA

OnekTpu3anusi TE€I U €€ TPOSBICHUSA. DJICKTPUUCCKUI
3apsaa. JlBa Buaa SJeKTpUUECKUX 3apsAnioB. IIpoBomaHUKH,
OURJCKTPUKM M HOJYNPOBOAHUKU.  ODJIEMEHTapHBIN
3NEKTPUYECKUM 3aps]l. 3aKOH COXpaHEHHUs SJIEKTPUUYECKOTrO
3apsga. BzaumopeiictBue 3apsigoB. ToueuyHble 3apsijbl.
3akon Kymona. Onexrtpuueckoe mone. Ero nmeiictBue Ha
3NeKTpudeckre 3apsaasl. HamnpsKeHHOCTh 3JEKTPUYECKOTro
nons.  IlpoOHbi  3apsn.  JluHMM — HanpsHKEHHOCTH
NIEKTPUIECKOTro Mojst. OMHOPOIHOE NEKTPUUYECKOE I10JI€.

[loTeHumanbHOCTL BIEKTpocTaTHdecKoro mnosd. PasHocTb
MOTEHUUAIOB M HampsbkeHue. lloTeHnuanbHas >sHeprus
3apsga B dIeKTpoctaTHueckoM — morye.  IloreHmman
UIEKTPOCTATHYECKOTO Mo CBsA3b HANPSKEHHOCTH TOJIA U
pa3HOCTH TOTEHIMAJIOB Ui 3JIEKTPOCTATHUECKOTO OIS
(kak OIHOPONHOTO, TakK W HEOAHOPOAHOro). [lpwHIHT
CyHEpIO3ULNU 3JeKTpuueckux mnojueid. Ilome ToueyHoro
3apsaa. llone paBHOMepHO 3apspkeHHOU cdephl. [lore
paBHOMEpPHO 3apsDKEHHOro 1o o0bemy 1apa. [lome
paBHOMEPHO  3apsHKEHHOH  OECKOHEYHOW  IUIOCKOCTH.
Kaptuapl nMHUN  HanpsHKEHHOCTH  3TUX MoJed |
SKBUIIOTCHIIMAJIBHBIX ~ NOBepXHOoCcTel. [IpoBomHHMKM B
UIEKTPOCTATHYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3apsIOB.
Judnextpuku B 3NEKTPOCTATUIECKOM ToJe.
Hwusnextpuueckas MIPOHUIIAEMOCTh BEIIECTRA.
Konnencarop. DNEKTPOEMKOCTh KOHJIEHCATOpa.
DIEKTPOEMKOCTb IIIIOCKOT0 KOHJIEHCATOPA.

[NapannensHoe COeTMHEeHNE KOH/IEHCAaTOPOB.
IlocnenoBarenbHOE COeNMHEHNE KOHAEHCATOPOB.

OHeprusi  3apsHKEHHOTO  KOHAeHcaropa.  JIBikeHue
3apsHKEHHOM YacTHIBI B ONHOPOAHOM JIEKTPHUYECKOM MOJIE.

1/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07

TIP62_OVILO06, IIP69_OVIL.06,
TIP67_OVILO6, ITP63_OVIL06,
TIP68_OVIL.06,

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31

ITpodeccnoHaNIbLHO - OPHEHTHPYIOLIEE COEPKAHUE

2/0

9HeKTpOCTaTI/I‘IeCKHe ABJICHHA, UX Yy4Y€T W IIPUMCHCHUC B
6I>ITy u TCXHHUKCE. MCTO,Z[LI MMpeaAOTBpaIllCHUA
AJICKTPOCTATUICCKUX BOSFOpaHHfI. HpI/IHL[I/IHI/IaJ'ILHOC
OTJIMYUE IIPOBOJHUKOB W AUBJICKTPUKOB. HpI/IMeHeHI/Ie B
TCXHHKCE. SJ'ICKTPI/I"IGCKI/Kb CBOICTBaA TOKOIIPOBOAAIMIUX U
H30JIAIMOHHBIX MaTCpUaJIOB.

2/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07
TK 2.2

T1P62_OVIIL.06, [IP69 OVIIL.06,
T1P67_OVYIL06, [IP63_OVIL06,
T1P68_OVYIIL.06,

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31

B ToM yncie mNpakKTHYeCKHX M J1a00pPATOPHBIX 3aHATHH

2/0




IIpaktudeckoe 3anHstue Nel(). Pemenuwe 3amau mo Tteme 2/0 OK 01, [1P62 OVII.06, ITP6Y OVIIL.O06,
«DIeKTpocTaTHKA. OK 02, [1P67_OVII.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
Tema 4.2 Copep:xanue 22/14
HocTossHHBIIH Cuna Toka. IlocTostHHBIN TOK. YCIIOBHSI CYyIIECTBOBAHHS 2/0 OK 01, I1P62_OVIL.06, [IP69 OVIIL.06,
3JIEKTPUYECKH I TOK. MOCTOSTHHOTO  3JIEKTPUYECKOTO TOKA. VICTOUHMKHM TOKa. OK 02, [1P67_OVIL.06, [1P63_OVIIL.06,
Hanpsoxerne U u D/IC € . Bakon Oma s y4acTka IerH. OK 03, IMP68_OVII.06, JIP25, MP4, MP6,
DIEKTPUYECKOE CONPOTHUBJICHHE. 3aBHCHUMOCTE OK 06, MP13, MP17, MP18, MP19, MP20,
COTIPOTHUBIICHUSI OJJHOPOJHOTO TIPOBOJAHHUKA OT €T0 JUIMHEI U OK 07 JIPS, JIP6, JIP32, MP21, MP23,
TJIOIIA U TIOTIEPEYHOTO CEUCHUS. Y ACTbHOE COMPOTUBICHHE MP44, MP38, MP39, MP46, JIP14,
BewecTBa. IlocmenoBaTenbHoe, NapayuiebHOE, CMEIIAHHOE JIP13, JIP12, JIP28, JIP31
COCMHEHNE  TPOBOJHUKOB. PacueT  pa3BeTBIIEHHBIX
anektpuyeckux uemneil. IlpaBuna Kupxroda. Pabora
ANEKTpUUECKOro Toka. 3akoH [[xoyns-Jlenna. MoiHoOCTb
AIIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTB, BBIAENseMAas
Ha pesuctope. IJC u BHYTpEHHEE COMPOTHUBICHHE
UCTOYHUKA TOKa. 3akoH Owma i1 TONHOM (3aMKHYTOM)
ANEKTPUUECKOW 1enu. MOIIHOCTh HUCTOYHUKA  TOKA.
KopoTtkoe 3ambIkanue.
KonzieHcaTop B 11e1y OCTOSIHHOTO TOKA.
IpodeccnonanbHo - oprueHTUPYIONEE COAEPKAHUE 2/0
DJIEKTPUYECKUE IIEMU B METAJUTYPrHYeCKux Iexax. Padora 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.O06,
U MOIIHOCTh 3JEeKTpoABurarencid. Pasznuunble nelcTBUA OK 02, [1P67 OVII.06, ITP63 OVIILO06,
TOKa. CrniocoObl  MPEOTBpAlIEHUs OT  KOPOTKOTO OK 03, [1P68_OVIIL.06, I1P64 OVIIL.06
3ambIkaHus. Buael mnpenoxpanurtenei. Pacxom u o yuer OK 06, JIP25, MP4, MP6, MP13, MP17,
SHEPropecypcoB TEIJIOBOU SHEPIUU. OK 07 MP18, MP19, MP20, JIPS, JIP6, JIP32,
OK 08 MP21, MP23, MP44, MP38, MP39,
K 2.2 MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
B ToM 4ncie NpakTHYeCKHX M 1a00pPATOPHBIX 3aHATHIH 18/14
IIpodeccnoHanbHO - OpUEHTHPYIOIIIEE COAepPKaHMe 18/14
IIpaktudeckoe 3anstue Nell. PemieHue 3amau «3aKkOHBI 2/0 OK 01, I1P62_OVII.06, ITP69 OVIIL.06,
Owma. CormpoTuBieHue. Cwmemranaoe COCTMHCHUE OK 02, I[IP67 OVII.06, ITP61 OVIIL.06
IIPOBOJIHUKOB OK 03, [1P68_OVIIL.06, I1P64 OVIIL.06
IIpaktuueckoe 3ansitue Nel2. PemieHue 3agau mo Tteme 2/0 OK 09 MP1, MP3, MP15, MP12, MP13,
«Pabora, MOIIHOCTH M CONPOTHUBIIEHHUE DJIEKTPUICCKOTO K 2.2 MP17, MP19, MP 20, MP45, MP42,

TOKa»

MP 43, MP§, MP10




Jlaboparoproe 3amsTHe Ne9. OmpenerneHue yACTHHOTO 212 OK 01, [1P62 OVII.06, ITP6Y OVIIL.O06,
COTIPOTHBIICHHSI POBOJHHIKA OK 02, [1P66_OVII.06, ITP610_OVII.06
Jlaboparopuoe 3anstue NelO. IIpoeepka 3akoHoB OMa s 2/2 OK 04 [MP65_OVIL.06, ITP68_OVII.06,
ydacTKa Ieny U nojaHou e, BAX OK 05, I[1P61_OVII.06, ITP64 OVYIL.06 MP3,
JlaGoparopHoe 3aHsATHE Nell. MUzyuenue paGoOTHI 4/4 OK 07, MP5, MP15, MP28, MP29, MP30,
MyJIbTHMETPA Ha TIpUMeEpPe paboThl IHOIOB ¥ 3aBUCHMOCTH OK 09, MP31, MP32, MP33, MP34, MP37,
CONPOTHBIICHAS. OT TEMIIEPAaTypsl OOpa3loB MeTalia | IK2.2 MP54, MP55, MP 56, MP 43, JIP34,
TI0JTyIPOBOTHUKA JIP32,
JlaboparopHoe 3aHATUE Nel2, Omnpenenenue 2/2
TeMIepaTypHOro KodhhUIleHTa Mean
JlaGoparopHoe 3aHATHE Nel3. Onpenenenue 2/2
COIIPOTHBIICHUS] PE3UCTOPa METOJIOM MapKUPOBKH
Jlaboparoprnoe 3amstme Nel4.  Ompenmenenme  KILJ] 2/2
Harpesarteyen
Tema 4.3 Copep:xanue 712
JJIEKTPHYECKHI TOK B | Dyekrpudeckas HPOBOAMMOCTh — PA3IMYHBIX  BEIIECTB. 1/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
Pa3/IMIHBIX CPpEAaxX ONeKTpoHHas  NPOBOAVMOCTb  TBEPABIX  METAJUIOB. OK 02, [1P67 _OVII.06, ITP63 _OVIIL.O06,
3aBUCUMOCTb CONPOTUBIICHUS METANIOB OT TEMIIEPATYphL. OK 03, [1P68_OVII.06,
CBepXIIPOBOIUMOCTh. DIEKTPUUECKUH TOK B BaKyyMe. OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
CBoiicTBa  3JEKTPOHHBIX MOY4YkKoB. [lomympoBOOHUKH. OK 07 MP19, MP20, JIPS, JIP6, JIP32, MP21,
CoOcTBeHHast 5 MIpUMECHAs MIPOBOAUMOCTh OK 08 MP23, MP44, MP38, MP39, MP46,
MOJYTPOBOTHUKOB. CaoiicTBa p-n-nepexona. JIP14, JIP13, JIP12, JIP28, JIP31
[TomynpoBoAHUKOBBIE TPUOOPHL. DNEKTPUYECKUHA TOK B
AIIEKTPOIUTAX. DNEeKTPONIUTHIECKAs JTUCCOLTHATIVISL.
Onektponus. 3akoHsl Dapajes A IEKTPOIH3a.
OnexkTpudeckuif TOK B Tazax. CaMOCTOSTENBHBIA U
HECaMOCTOSTEITbHBIN paspsiz. Paznmuunbie THUIIBI
camocTosTensHOro paspsana. Momaus. [Inazma.
TexHudeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE:
razopaspsiiHbIe  JIaMIIbI, 3JEKTPOHHO-IyuYeBas TpyOKa,
NOJYNPOBOAHUKOBBIE  NMPHOOPBI:  IHOJ,  TPaH3UCTOP,
dboToIMo, CBETOANO/I, TallbBAHNUKA, paUHUPOBAHHE ME]H,
BBITIJIABKA ATFOMUHUSL, DIIEKTPOHHAS MUKPOCKOIIHSI.
IIpodeccnonajbHO - OpHEHTHPYIOLIEE COAEPKAHTE 4/0
DIEKTPONINU3 B METAILTypruu. Dnekrpoiusepsl. [lomyuenue 4/0 OK 01, [1P62 OVIIL.06, ITP69 OVIIL.06,
YUCTBHIX METAJIOB U3 IPUMECEH. OK 02, [1P67 OVIIL.06, ITP63 OVIIL.06,
OK 03, I1P68_OVII.06, JIP25, MP4, MP6,
OK 06, MP13, MP17, MP18, MP19, MP20,
OK 07 JIPS, JIP6, JIP32, MP21, MP23, MP44,




OK 08

MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

B TOoM unciIe NPAKTHYECKHUX M JIA00PATOPHBIX 3aHSTHH 2/2
IIpodeccnonanbHO- OPHEHTHPYIOLLEE COJEPKAHUE 2/2
JlaboparopHoe 3aHATHC Nels. Onpenenenue 2/2 OK 01, IMP62_OVIL.06, [TP69 OVII.06,
AIIEKTPOXUMHUYECKOTO JKBHBAJIEHTA MEOH B IPOIECCe OK 02, [1P66_OVII.06, ITP610_OVII.06
3NEKTPONK3a CynbdaTa Meu. OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, [1P61_OVII.06, ITP64_OVYIL.06
OK 07, MP3, MP5, MP15, MP2§, MP31,
OK 09, MP32, MP33, MP34, MP37, MP54,
K 2.2 MP55, MP 56, MP 43, JIP34, JIP32,
Tema 4.4 Copep:xaHue 8/0
MarHuTHoe moJie B3aumoeiicTBre OCTOSIHHBIX MarHUTOB U MPOBOJHUKORB C 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
TOKOM. MarHuTHoe mosne. Bekrop MarHUTHOW HMHIYKIIWH. OK 02, I1P67 OVIIL.06, ITP63 OVIIL.O06,
[lpuHun cynepno3ulUM MAarHUTHBIX Tosel. JIuHuu OK 03, [1P68_OVII.06, JIP25, MP4, MP6,
MAarHUTHOM WHAYKUUH. MAarHuTHOE IMOJi€ TMPOBOJHUKA C OK 06, MP13, MP17, MP18, MP19, MP20,
TOKOM (NIPSIMOTO TPOBOJHUKA, KATYIIKH H KPYTOBOTO OK 07 | JIPS, JIP6, JIP32, MP21, MP23, MP44,
BuTKa). OmeiT Opcrena. Cuma Ammepa, ee HampaBlieHHE U MP38, MP39, MP46, JIP14, JIP13,
MOAYb. JIP12, JIP28, JIP31
Cuna Jlopenna, ee HampaBicHHE U MOAYJIb. JIBHKeHHE
3apsHKEHHON YacTHIBl B OJIHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cunbr JlopeHma. MarHuTHOE TMolle B BEIIECTBE.
deppoMarHeTUKH, napa- u AMaMardHeTUKH,
IIpodeccnoHanbHO - OpUEHTHPYIOIIIEE COAePKaHue 2/0
YcerpoiicTBa, OCHOBaHHBIE HA  CHJIOBOM  JICHCTBHH 2/0 OK 01, [IP62 OVII.06, ITP69 OVII.06,
MarHuTHOTO ITOJIS OK 02, [1P67 OVII.06, ITP63 OVIIL.O06,
OK 03, [1P68_OVII.06, [TP64_OVII.06
OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
OK 07 MP19, MP20, JIPS, JIP6, JIP32, MP21,
K 2.2 MP23, MP44, MP38, MP39, MP46,
JIP14, JIP13, JIP12, JIP28, JIP31
B ToM YnciIe NPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHI 4/0
IIpodeccnoHa/IbHO - OpHEHTHPYIOLIEE COAEPKAHUE 4/0
IIpaktnueckoe 3anatue Nel3. Pemenuwe 3amau mo Tteme 4/0 OK 01, I1P62_OVIL.06, [1P69 OVII.06,
«Mar"uTHOE I0JIE ¥ €0 XapaKTEPUCTUKI» OK 02, [1P67_OVIL.06, ITP61_OVIIL.06
OK 03, MP1, MP3, MP15, MP12, MP13, MP17,
OK 09 MP19, MP 20, MP45, MP42, MP 43,
K 2.2 MPS§, MP10




Tema 4.5 Conep:xanue 7/0
DJIeKTPOMATHUTHAS
HHIYKIAS SIBnenue snekTpoMarHUTHOM MHAYKIMH. IloTox BekTopa 1/0 OK 01, [1P62_OVIL.06, [TP69 OVIIL.06,
MarHuTHOM  MHIYKIHUU. SJ1C WHIYKIUH. 3akoH OK 02, [1P67 OVIIL.06, ITP63 OVIIL.06,
anekTpoMarHuTHOM — wHOykmmm — Dapanmes.  Buxpepoe OK 03, [1P68_OVII.06, JIP25, MP4, MP6,
anektpuueckoe mone. Toku Dyko. IC wuHAyKINH B OK 06, MP13, MP17, MP18, MP19, MP20,
MPOBOAHUKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM OK 07 JIPS, JIP6, JIP32, MP21, MP23,
ToJie. MP44, MP38, MP39, MP46, JIP14,
[IpaBuio Jlenua. NHIyKTUBHOCTB. Karymka JIP13, JIP12, JIP28, JIP31
WHJAYKTUBHOCTA B IIEMU IIOCTOSHHOIO TOKa. SBiieHue
CaMOUHAYKIIUH. QC CaMOMHIYKIUH. Oneprus
MarHUTHOTO TIONSI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
ToJe.
IIpodeccnoHanbHO - OPUEHTHPYIOIIIEE COAePKaHue 4/0
[IpumeHeHne IEKTPOMArHUTHON WHAYKIIHUN B YCTPOMCTBAX 4/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.O06,
W arperarax. OK 02, [1P67 _OVII.06, ITP63 _OVIIL.O06,
OK 03, [1P68_OVII.06, ITP64_OVYIL.06
OK 06, JIP25, MP4, MP6, MP13, MP17,
OK 07 MP18, MP19, MP20, JIPS, JIP6, JIP32,
K 2.2 MP21, MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
B ToM unciie MpaKTHYECKUX M J1a00PATOPHBIX 3aHATHH 2/0
[MpakTrueckoe 3ausitue Neld. Pemienue 3amad 1o Teme 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
«DNEeKTPOMarHuTHas MHIAYKIHUS. 3aKOH DJIEKTPOMArHUTHOM OK 02, [MP67_OVII.06, [TP61_OVYII.06
uHAYKIuU. CaMOMHAYKLIMS OK 03, MP1, MP3, MP15, MP12, MP13, MP17,
OK 09 MP19, MP 20, MP45, MP42, MP 43,
MPS8, MP10
PA3AEJ 5 KOJEBAHUSA U BOJIHBI 21/4
Tema 5.1 Mexannueckue | Coaepxxanue 712
K0J1€0aHHUS U BOJHBI Konebarensnas cucrema. CBOOOAHBIE KOJIEOAHUS. 1/0 OK 01, [1P62 OVIIL.06, ITP69 OVIIL.06,
lapmonngeckue KoJieOaHus. Kunemaruueckoe u OK 02, [TP67 OVII.06, ITP63 OVII.06,
JUHAMHYECKOE OIKCAaHHE. OHEPreTHYECKOe OIMCAHHE OK 03, [1P68 _OVIIL.06, IIP64_OVII.06
(3aKOH COXpaHEHHsS MEXaHHYECKOW »HHEepruu). BhIBOJ OK 06, JIP25, MP4, MP6, MP13, MP17,
JIMHAMHYECKOTO OMKMCAaHWs TapMOHHYECKUX KOJeOaHWid W3 OK 07 MP18, MP19, MP20, JIPS, JIP6, JIP32,
HX DHEPTETUYECKOTO0 U KHHEMATUYECKOI'O OMUCAHMUS. OK 08 MP21, MP23, MP44, MP38, MP39,
Amvrmmityna u  asa  koneOaHuil. CBSI3p  aMIUIUTYABI IIK 2.2 MP46, JIP14, JIP13, JIP12, JIP16,




KoJIeOaHU ~ MCXOOHOW  BEIMYMHBI C  aMIUIUTyJaMH
KoeOaHmil ee ckopocTh U yckopeHwus. Ilepwox m dactora
koneOanmii. Ilepmom MamblXx CBOOONHBIX — KOJeOaHMIA
MaTeMaTHYecKoro  mastHuka. Ilepmog  cBOOOIHBIX
KoneOaHWil  mpyKWHHOro  MaatHuka. [lomstme o
3aTyXamluX KoyieOaHusX. BpIHYXAEHHBIE KoOJIeOaHMUS.
Pezonanc. Pe3onancHas kpuBas. BnusHue 3aTyxaHus Ha
BUJI pE30HAHCHOM KPHUBOH. ABTOKOJIeOaHNsI. MexaHnveckue
BOJIHBI, YCIOBHA HX pacupoctpaHeHus. Ilomepeunsie u
NPOJOJIbHBIE BONHBL lleproa, CKOpOCTh pacmipocTpaHEHUsI
u ganuHa BonHbel.  CBoiicTBa MEXaHMYECKHX  BOJIH:
OTpa)keHHue, MpelloMIIeHue, HHTephepeHnrs U TudpaKIisl.

JIP27, JIP28, JIP31

IIpodeccnoHAILHO - OPHEHTHPYIOIIEE COAEPKAHUE 2/0

3Byk. CkopocTh 3Byka. ['poMKocTh 3ByKa. BricoTa ToOHa. 2/0 OK 01, I1P62_OVIL.06, [TP69 OVIIL.06,

TemOp 3ByKa. [llyMoBOE 3arpsi3HEHNE OKPYIKAIOIIEH CPEIBI. OK 02, I1P67 OVIIL.06, ITP63 OVIIL.O06,
OK 03, I1P68_OVIIL.06, I1P64_OVYII.06
OK 06, JIP25, MP4, MP6, MP13, MP17,
OK 07 MP18, MP19, MP20, JIPS, JIP6, JIP32,
OK 08 MP21, MP23, MP44, MP38, MP39,
IK 2.2 MP46, JIP14, JIP13, JIP12, JIP16,

JIP27, JIP28, JIP31

B ToM 4HciIe IPAKTHYECKHX U JIa00PATOPHBIX 3aHATHI 4/2

ITpaktuueckoe 3anstre Nel5. Mexannueckue KonebOaHusi v 2/0 OK 01, [1P62_OVIL06, [IP69 OVII.06,

UX XapaKTePHUCTHKH OK 02, [1P67_OVIL.06, ITP61 OVIIL.06
OK 03, [1P64_OVII.06
OK 09 | MP1, MP3, MP15, MP12, MP13, MP17/
IK 2.2 MP19, MP 20, MP45, MP42, MP 43,

MP8, MP10

IpodeccnonanbHO- OpUEHTHPYIOIIIEE COEPIKAHTE 2/2

Jlaboparopnoe  3anstue Nel6. IlpoBepka 3aKOHOB 212 OK 01, I1P62_OVII.06, ITP69 OVII.06,

KoJIeOaHUI MATEMaTHYECKOTO H IPY>KUHHOTO MasiTHUKA OK 02, [1P66_OVII.06, ITP610_OVII.06
OK 04 I1P65_OVIL.06, ITP68 _OVIIL.06,
OK 05, I1P61_OVIL.06, MP3, MP5, MP15,
OK 07, MP28, MP29, MP30, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54, MP55,

MP 56, MP 43, JIP34, JIP32,
Tema 5.2 Conep:xaHue 13/2




DJIeKTPOMATHUTHBIE
KOJ1e0aHUA U BOJTHBI

KonebartenbHbiii koHTYp. CBOOOJHBIC AIEKTPOMATHUTHEIC 1/0 OK 01, [1P62 OVII.06, ITP6Y OVIIL.O06,

KojeOaHWs B  HIEANBHOM  KOJe0aTeNmbHOM  KOHTYpeE. OK 02, [1P67_OVII.06, ITP63 _OVIIL.O06,

®opmyna  Tomconma.  Cps3p  aMIUIATYIBI  3apsza OK 03, [1P68_OVII.06, ITP64_OVYIL.06

KOHJICHCATOpa C aMILUIUTY/I0N CHUJIBI TOKa B KOJIeOATEIbHOM OK 06, JIP25, MP4, MP6, MP13, MP17,

KOHTYpE. OK 07 MP18, MP19, MP20, JIPS, JIP6, JIP32,

3aKkoH COXpaHECHHS DHEPIHH B HICaTHLHOM KoOJIeOaTeITEHOM I[IK 2.2 MP21, MP23, MP44, MP38, MP39,

KOHType. 3aTyxXarolllue dJICKTPOMATHUTHBIC KOJICOAHUS. MP46, JIP14, JIP13, JIP12, JIP27,

BrIHyXI€HHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHusl. JIP28, JIP31

ITepemenHblii  TOKk. MOIIHOCT, MEPEMEHHOIO  TOKa.

AMIUTUTYAHOE W JACHCTBYIOIIEE 3HAYCHHE CHIIBI TOKa M

HampsDKEHUsl TpH  pasnuyHOH  QopMe  3aBHUCHMOCTH

MEPEMEHHOr0 TOKa OT BpeMeHU. CuHHycoUJanbHBIA

MEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa

WHIYKTHBHOCTH B LENH CHHYCOUAAIBHOTO TEPEMEHHOTO

ToKa. Pe3oHaHc TOKOB. Pe3oHaHc HanpsbkeHuid. MneanbHblil

tparcdopmarop. [IponsBoacTBo, nepenaya u morpediaeHe

3NEKTPUYECKOH JHEPruU. OKOJOTMYECKHEe PpHUCKU TIpU

MIPOM3BOJICTBE AMEKTpo3Hepruu. KynabpTypa ncroib30BaHUS

AIIEKTPOIHEPTUHI B MTOBCETHEBHOM KU3HU.

ONeKTpOMarHuTHbIE  BOJIHBI.  YCJOBHUS  M3JIy4EHUS

AJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTaIus BEKTOPOB

E,B,V B omexrpomaramrroii  Bomme.  CBoiicTBa

3JIEKTPOMAarHUTHBIX ~ BOJIH: OTpPaXKEHHUE, IMpeJOMIICHHE,

nonspu3anysi, uHTepdepenius wu audpaknus. [llkama

AJIEKTPOMArHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX

BOJH B TeXHUKE W ObITy. [IpUHIMIBI paguocBs3W |

TEJEeBUICHUSI. Pamnonokanmst. DNEeKTPOMarHuTHOE

3arps3HeHNe OKPYKaroIIel cpepl.

IIpodeccnonaibHO- OpHEHTHPYIONIee Coep:KaHue

Turet AIEKTPOCTAHITUH. KITJI AIEKTPOCTAHITUH. 4/0 OK 01, [TP62 OVII.06, ITP69 OVII.06,

TexHOMOTNN OXpaHbl OKPYXAIOIMIEH CPEabl MPH COKUTAHUU OK 02, [1P67_OVII.06, ITP63_OVIIL.06,

OpPraHUYEeCKOTO TOILIUBA. OK 03, [1P68_OVII.06, ITP64_OVYIL.06
OK 06, JIP25, MP4, MP6, MP13, MP17,
OK 07 MP18, MP19, MP20, JIPS, JIP6, JIP32,
K 2.2 MP21, MP23, MP44, MP38, MP39,

MP46, JIP14, JIP13, JIP12, JIP27,
JIP28, JIP31
B ToM uncie MpaKTHYeCKUX M J1a00PATOPHBIX 3aHATHH 8/2




IIpodeccnoHa/IbHO - OpHEHTHPYIOLIEE COAepPKAHUe

8/2

IIpaktrueckoe 3amstrie Nel6. PemreHne 3amad Ha BHIBI 4/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
COMPOTHBIEHUH B MLEMAX IepeMeHHOro Toka. dopmMyisl OK 02, [1P67_OVII.06, ITP61_OVIIL.06
TpaHcpopmaropa OK 03, MP1, MP3, MP15, MP12, MP13,
[pakTuueckoe 3aHsatue Nel7. Pelienue 3ajad mo Teme 2/0 OK 09 MP17, MP19, MP 20, MP45, MP42,
«DIeKTpOMAarHUTHbIE KOJIeOaHUsI ¥ BOJHBD) MP43, MP8, MP10
JlaboparopHoe 3aHITHE Nel7. VYcrpoiictBo 2/2 OK 01, I1P62_OVIIL.06, [TP69 OVII.06,
TpaHcopmaTopa, TeHepaTopa OK 02, [1P67_OVII.06, ITP61_OVYII.06
OK 03, P64 _OVII.06
OK 09 MP1, MP3, MP15, MP12, MP13,
K 2.2 MP17, MP19, MP 20, MP45, MP42,
MP43, MP8, MP10
Tema 5.3 Conep:xaHue 1/0
Onruka
[IpsimonmHEliHOE pacTpoCTpaHEHHE CBeTa B OIHOPOIHOMN 1/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
cpene. Jlyua cBera. Toueunsiii uctounuk cera. OTpakeHne OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
cBeTa.  3aKOHBI  OTpakeHWs  cBera.  [locTpoeHue OK 03, I1P68_OVIIL.06, ITP64_OVYIIL.06
n300pakeHui B riockoM 3epkaie. Chepuueckue 3epkana. OK 06, JIP25, MP4, MP6, MP13, MP17,
[Ipenomnenue cBeTa. 3aKkOHBI MPEJIIOMIICHHS  CBETA. OK 07, MP18, MP19, MP20, JIPS, JIP6,
AOCONIOTHBIA TIOKa3aTenhb mpeiaomiieHus. OTHOCUTEIbHBIHA OK 08, JIP32, MP21, MP23, MP44, MP38,
nokaszareiip npenomieHud. [[ocTOAHCTBO 4acTOThI CBETA U K 2.2 MP39, MP46, JIP14, JIP13, JIP12,

COOTHOILICHHE JUTNH BOJIH npu nepexozne
MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 IpaHuly paszieinia ABYX
ONTHYECKUX cpel. XoJ Jiyuel B npusme. [Jucnepcus ceera.
Crnoxuslii coctaB 6enoro csera. L{ger. [lonHoe BHyTpeHHEe
orpaxkerue. IlpenenbHbIl yroa MOJHOTO BHYTPEHHETO
orpaxkenns. CoOuparolniyie ¥ pacceWBaloONIMe JIMH3HI.
Tonkas nunH3a. DOKYCHOE PACCTOSHUE M ONTUYECKAs CUJIA
TOHKOH JIMH3BL. 3aBHCUMOCTH (POKYCHOTO pacCTOSHUS
TOHKOH cgepuveckoil JIMH3BI OT €€ TEOMETpUH |
OTHOCHUTENIFHOTO TOKazaTens mpenomieHus. Dopmyna
TOHKOM JIMH3BL. YBEJIUYECHUE, JaBaeMoe JIMH30U. X0/ Jyya,
MPOIIEIIET0 JMH3Y I0J TPOU3BOJBHBIM YIJIIOM K €€
rmaBHOM onrtudeckoit ocu. llocTpoenne wn300pakeHHUH
TOYKH ¥ OTpe3Ka MPSIMOM B COOMPAIOINX M PACCENBAIOIIIX
aMH3aX W uxX cucremax. Onrtuueckue — NpUOOPHI.
Pazpemraromass  cmocobnocTs.  ['71a3  kak  onThueckas
cucrema. llpenenbl NOPUMEHUMOCTH  TE€OMETPUUYECKON
ontuku. BonHoBas onrtuka. MaTtepdepenims  cBera.

JIP28, JIP31




KorepentHele  WCTOYHMKH.  YCIOBUS  HAONIOACHUS
MakCHMyMOB W MHHUMYMOB B UWHTep(hEpEeHINOHHON
KapTHHE OT JIBYX KOTEPEHTHBIX HCTOYHHKOB. llpmmepsr
KJIACCUYECKUX MHTEP(EPEHIIUOHHBIX CXEM.

udpakmms ceta. QudpaknnoHHas pemeTka. Y CIOBHE
HAOMIOJEHNsI TTNABHBIX MaKCHUMYMOB TIpH  TaJICHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIHMOHHYIO PELICTKY.
Ilonsipusanus ceera.

PA3JEJ 6. OCHOBBI CHEIIMAJTBHOM TEOPUM OTHOCUTEJBHOCTH. 1/0
Tema 6.1 'panunpl  OPUMEHMMOCTH — KJIACCUYECKOH  MEXaHUKU. 1/0 OK 01, [1P62_OVIIL.06, ITP6Y OVIIL.06,
OcHoBbI cnennaabHoi | [TocTynaTel criennanbHON TEOpUH OTHOCUTEIHLHOCTH. OK 02, I1P67 OVIIL.06, ITP63 OVIIL.O06,
TeopuH IIpocTpancTBeHHO-BpeMeHHOM nHTepBail. [IpeobpasoBaHus OK 03, [1P68_OVII.06, JIP25, MP4, MP6,
OTHOCHUTEJIbHOCTH. Jlopennia. VYcmoBue mnpuyuHHOCTH. OTHOCHUTEIHHOCTH OK 06, MP13, MP17, MP18, MP19, MP20,
OJTHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHU M COKpAICHHE OK 07 JIPS, JIP6, JIP32, MP21, MP23, MP44,
JUTUHBL. DHEPIUs U UMITYJIbC PEISITUBUCTCKON YaCTHLIBI. MP38, MP39, MP46, JIP14, JIP13,
CBs3b Macchl C HHEPruei U HMITYJIbCOM PEIATUBHCTCKOU JIP12, JIP28, JIP31
YacTUIBL. DHEPruUs MOKOSI.
PA3JIEJI 7 KBAHTOBAS ®U3UKA 5/0
Tema 7.1 Conep:xaHue 2/0
KopnyckysipHo- PaBHOBecHOE TeIuIOBOE M3NydeHHE (M3NMydeHHe aOCOIFOTHO 1/0 OK 01, [1P62 OVIIL.06, ITP69 OVIIL.O06,
BOJIHOBOJ TyaJIu3M. YyepHOro Tena). 3akoH cMemeHus Buna. I'nnoresa [1nanka o OK 02, [1P67_OVII.06, ITP63_OVIIL.06,
kBaHTax. @OTOHBI. DHepruss © HMIYJIBC (QOTOHA. OK 03, [TP68_ OVIIL.06, JIP25, MP4, MP6,
®oroapdexr. Ombitet  AI. CromeroBa.  3aKoHBI OK 06, MP13, MP17, MP18, MP19, MP20,
doroaddekra. YpaBHenue DiiHinTerHa uist GoTodddexra. OK 07 JIPS, JIP6, JIP32, MP21, MP23,
"KpacHas rpanuna” ¢orodddexra. [laBnenue crera (B OK 08 MP44, MP38, MP39, MP46, JIP3,
YaCTHOCTH, JIaBlIeHHE CBeTa Ha aOCONIOTHO IMOTIIONIAFOIIYIO JIP7, JIP14, JIP13, JIP12, JIP27, JIP28,
M a0COJIIOTHO OTPaKarollyro noBepxHOcTh). OmbiTel I1.H. JIP31
JleGeneBa. BomHoBbIe cBoiicTBa yacTuil. BonHer e Bpoiins.
JlnmuHa BoHEI e bpoiins u pasmMepsl 00JacTH JIOKATH3AIUN
JBIKYyIIEHCA YaCTULBI. KopnyckynspHo-BomHOBOMI
nyamusM.  Judpakius — 3JIEKTPOHOB Ha  KpUCTaJUIax.
Crneunduka wusMmepernii B Mukpomupe. COOTHOMIEHUS
HeonpezaeneHHocreil ['elizenbepra.
B ToM 4nciIe NpaKTHYeCKHX M J1a00pATOPHBIX 3aHATHH 1/0
[Ipaktrueckoe 3anstue Nel8. Pemenne 3amad mo Teme 1/0 OK 01, [IP62 OVII.06, ITP69 OVII.06,
«3akonsl hotodddekra. YpaBHeHHEe DHHIITSHHA» OK 02, [1P67 OVII.06, I[TP61 OVIIL.06
OK 03, MP1, MP3, MP15, MP12, MP13, MP17,
OK 09 MP19, MP 20, MP45, MP42, MP 43,




MP§, MP10

Tema 7.2 Copep:xanue 2/0
CTtpoeHue aTomMa OnbITHl 10 HCCICIOBAHHMIO CTPOEHHUS aroma. IlmaHerapHas 1/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
mogens atoma Pesepdopaa. [loctynarer bopa. M3nyyenune u OK 02, [1P67_OVIL.06, [1P63_OVIIL.06,
norjionieHre (OTOHOB TMPH MEPEXoJie aroMa ¢ OJHOTO OK 03, [1P68_OVII.06, JIP25, MP4, MP6,
YpOBHS JHeprun Ha npyrod. Buasl cmextpoB. CrexTp OK 06, MP13, MP17, MP18, MP19, MP20,
ypoBHEH osHeprmm artomMa Bopopoxa. CHOHTaHHOE W OK 07 JIPS, JIP6, JIP32, MP21, MP23,
BBIHYXJEHHOE U3JIly4eHue cBeTa. Jlazep. OK 08 MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP27, JIP28, JIP31
B ToM unciie MpakTHYECKUX M JIA00PATOPHBIX 3aHITHH 1/0
[IpakTrueckoe 3anste Nel9. Pemenuwe 3amad mo Teme 1/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
«3anuce saepHbIX peakuuii. CTpoeHre aTOMOB M aTOMHBIX OK 02, [1P67_OVII.06, [TP61_OVYII.06
siiep. 3aKOH paliOaKTUBHOIO pacnaaa. OK 03, MP1, MP3, MP15, MP12, MP13, MP17,
OK 09 MP19, MP 20, MP45, MP42, MP 43,
MP8, MP10
Tema 7.3 Conep:xanue 1/0
ATOMHOE SIAPO Hyxnonnas monens simpa ['eiizenbepra - VBanenko. 3apsin 1/0 OK 01, [1P62_OVIL06, [IP69 OVIIL.06,
sanpa. MaccoBoe uncio siapa. M3otonsl. PagmoakTHBHOCTS. OK 02, [1P67 _OVII.06, ITP63 _OVIIL.O06,
Anbda-pacnan. ODJNEKTPOHHBIH W TIO3UTPOHHBIA OeTa- OK 03, [1P68_OVIIL.06, JIP25, MP4, MP6,
pacman. l'amma-uznyyeHue. 3aKOH  paJHMOAKTHBHOIO OK 06, MP13, MP17, MP18, MP19, MP20,
pacnaga. PaguoakTuBHble m3oTomnsl B npupone. CpoiicTBa OK 07 JIPS, JIP6, JIP32, MP21, MP23, MP44,
WOHU3UPYIOUIEr0 H3JIy4YeHHUs. BiusiHue paJroakKTUBHOCTHU OK 08 MP38, MP39, MP46, JIP14, JIP13,
Ha JKUBBbIC OpraHu3Mbl. ECTECTBEHHBIM (OH H3ITyUCHUS. JIP12, JIP16, JIP27, JIP28, JIP31
Jo3umerpusi. DHeprust CBSI3M HYKJIOHOB B sijpe. SmepHbie
cuibl. [lepext macchl sapa. Snepusie peaknun. Jlenenne u
CHUHTE3 anep. SnepHbie PEaKTOPBL. [MpoGiemsr
YIPaBISEMOTO TEPMOSIEPHOTO CHHTE3a. DKOJOTUYECKHE
aCIeKThl  Pa3BUTUS  SIACPHOM  JHEPreTUKU. MeTomabl
PETUCTPALIMN ¥ UCCIICIOBAHUS DJIEMEHTAPHBIX YaCTHII,
@DyHIaMEHTAIIbHbIE B3aUMOJACHCTBUS. baprOHbI, ME30HBI U
nentonbl. [IpencraBnenue o CranmaptHoit mogenu. Keapk-
[JIFOOHHAs MOJelb aapoHOB. PusnMka 3a mpeaenaMu
CrarnmapTHoif Mojenu. TemMHast MaTepust U TeMHAs! SHEPTHSL.
EnuHCTBO (pr3mueckoil kKapTUHBI Mupa.
PA3AEJI 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU. 1/0
Tema 8.1 Conep:xaHue 1/0




DJIeMeHTbI ACTPOHOMMH
u acTpopu3uKH.

Ortanel  pa3BuTHs ~ acTpoHomuH.  IlpuxiagHoe W
MHPOBO33PEHUYECKOE 3HAYCHHUE ACTPOHOMUM.
[IpuMeHIMOCTD 3aKOHOB (DPM3UKH TSI OOBSICHEHUS TIPUPOIIBI
KOCMHYECKHX  OOBEKTOB. MeETOAbl  acCTPOHOMHUYECKUX
uccienoBannii. CoOBpeMEHHBIE ONTHYECKHE TEIIECKOIIBI,
paZMoOTeNEeCKONbl, BHeaTMocdepHass acTpoHOMHS. Bun
3Be3nHoro Heba. Co3Be3nmus, spKUE 3BE3[IbI, IUIAHETHI, MX
BUJIMOE nerxenne. ConHeyHast cucrema.ConHie.
ConHevnass akTUBHOCTh. Mcrounmk osHeprun ConHIA H
3Be37.3B€3/Ibl, UX OCHOBHBIE XapaKTepUCTHUKH. [lmarpamma
"CIIeKTpaNbHBIM KJIaCC - CBETUMOCTH". 3Be3bl TJIABHOU
MOCJIEIOBAaTENbHOCTU. 3aBUCUMOCTh '"'Macca - CBETUMOCTB"
U1 3Be3]l TJIaBHOM MOCIENOBATENbHOCTH. BHyTpeHHee
ctpoeHue 3Be3l. CoBpeMeHHble IpEACTaBICHHI O
MPOUCXOXKIEHUU U 3Bomtound CoJIHIA W 3Be3A. OTambl
Ku3HU  3Be3g.Mueunsiid  Ilyte - Hama [anmakrtuka.
ITomoxenne u nBmxkenne Comuia B [amaktuke. TUIBI
rajakTuk. PanuoramakTuku u kBa3apbl. UepHble ABIPBI B
sapax ranaktuk.Bcenennas. Pacmmpenune BceneHHOI.
3akoH XabO6na. Pazberanue ramaxtuk. Teopust Bonbmioro
B3pbIBa. PenmkToBoe m3mydeHue. MacmitabHasi CTPYKTypa
Bcenennoii. Meraranaktuka. HepemieHHble TpoOiIeMBbI
ACTPOHOMUM.

1/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07
OK 08

T1P62_OVIL06, [IP69 OVYIL06,
T1P67 OVYIL06, [IP61_OVIL06
JIP3, JIP7, JIPS, JIP9, JIP16, JIP27,
MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10

HpOMe)RyTO'lHaH aTreCranmusd

18/0

Bcero:

149/36




3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoOT

Tembl mabopaTOpHBIX W (MJIH) TPAKTHYECKHX
3aHATUI

Kparkoe conepxanue/ onvcanue (11eib paboThI)

Crenuain3upoBaHHOE o0opynoBaHue,
TEXHUYECKHUE CPEICTBA, pOTrpaMMHOE
oOecnieveHue (MPU HEOOXOMMOCTH )

Paznen 2 MEXAHHUKA

JlaGopaTopHble 3aHATHSA

JlaboparopHoe 3ansaTue Nel
OmpeneneHue  MIOTHOCTH

hopMBI

Tela  pa3Iu4yHON

" SKCIIEPUMEHTAIBHO OTIPEICITUTh IUIOTHOCTH
JKHUIKOCTH ¥ TBEPIOTO TEJa;

"  OnpeAeNWTh  IIGHy  JCJCHUS  M3MEPHUTEIBHBIX
npUOOPOB, HW3MEPHUTh TI'COMETPUYECKUE pa3Mepbl  Tel,

ONPENENIUTh HMX Maccy, paccuuTath 00beM, pe3ynbTaT
CPaBHHTh C TaONWYHBIMH 3HAYCHUSIMA W YCTaHOBUTH
MTOTPEITHOCT YKCIIEPUMEHTA

Becbl ¢ pa3HOoBecamu; JNMHEWKa MacmiTaOHas;
IITAHTCHIIUPKYJIb; MEH3YPKa; BELIECTBO,
IDIOTHOCTh KOTOPOTO HYXXHO OTIPEIETUTh

JlaboparopHoe 3ansatue Ne2 «[IpoBepka 3akoHa
COXpAaHEHUsT  MEXaHWYECKOM  DHEpPruMM  IIpHU
JBIDKCHUH TeJa TOJ JEHCTBHEM CHJI TSDKECTH M

YIPYTOCTH».

* 13yuuTh 3aBUCHUMOCTH  CHJIBI
TUHEeWHOW nedopmanuu; Ha npuMmepe  Aedopmanmu
pacTsDKeHUS IKCTICPUMEHTAIBEHO HOATBEPANTD
CIIPaBEIIMBOCTh 3aKOHA ['yka; OmpeienuTbh pacuéTHBIM H
rpagpuuecKkuM  crocobamMu  KOA(PQPHUIMEHT  YIpyroctTu
(>x€cTKOCTB) IPY>KUHBI (PE3UHBI);

* [IpoBepuTh 3aKOH COXPAaHEHUS YHEPTHH

YOPYrocTH  OT

"  ONpefenuTh ILEeHy  JIeNeHHS  H3MEPHUTEIbHBIX
npuOOpPOB, M3MEPHUTH YHJIMHEHHE YIPYroro Tena Tpu
pasnuuHbIX  AedopMmanMax, paccuuTaTh  KOA(PPHULIUEHT
YKECTKOCTH,

" pe3y/bTaT CPaBHUTH C TAOJUYHBIMH 3HAYCHUSAMHU U
YCTaHOBHUTH NOTPENIHOCTD IKCIIEPUMEHTA

Habop mo mexanuke (Xumnabo): mTaTuB ¢
My(hTamu Jankod, HaOOp CHHpaTbHBIX MPYKHUH,
TUHAMOMETp, Habop Tpy3oB waccoit 100 T,
JMHEHKA ¢ MIJUTUMETPOBBIMHU JACTICHUSMH.

JlaGoparopHoe 3austue Ne3. «M3yuenue ycinoBus
paBHOBECHS pbIYara ».

u HCCJICA0BATh, IIPHU KAKOM COOTHOHICHUU CHII U HX
IJI€Y pblyar HaXOAWUTCA B paBHOBECHUU,
" IPOBEPUTH HA OIBITC IMPABUJIO MOMCHTOB

Hab6op o mexannke (Xuminabo): peraar Ha
mtaTBe, Habop  Tpy30B,  W3MepUTeNbHas
JIMHENKA, AMHAMOMETP.

IIpakTHYecKkue 3aHATHSA

[IpakTnueckoe 3ansaTue Nel
Pemenne 3amay 1o KWHEMaTuke. YpaBHEHUS
JIBKCHHMSL.

u Hay4YUTbCA pa3inyarb BHIbI MEXaHHUYECCKOTO
JABMOKCHHMA B 3aBUCHMOCTH OT (bOpMBI TPACKTOpHUU U
CKOpOCTHU MEPpEMCIICHUA TCIa, pacCUnUTHIBATH €ro

MapaMeTpsl, HAyYUThCA H300paKaTh TpadUuecKu pas3IndHbIe
BHIBl MEXaHWYECKUX JBIDKEHHH, 3allMChIBATh YPaBHEHUSA
JIBWKEHHSA, pa3inyaThb €ro OTHOCHTEIbHOCTh, HAYYHTHCA
(dhopMynmupoBaTh  CIEAYIONIME TIOHATHS: MEXaHHYECKOe
JIBWKEHUE, CKOPOCTb M YCKOpPEHHE, CHUCTEMa OTCYETa,
MEXaHWYECKUI MPUHIMI OTHOCUTEIBHOCTH;

I/IH)_'[I/IBI/IZ[yaJ'ILHOG 3aJaHUC, KOHCIICKT HCKHHﬁ,
CIIPpaBOYHBIC MAaTCPUAJIbI




" mocie  UW3yYeHUS  TEOPETHYECKOTo  Marepuaia
paccMoTpeTh o0pasell PelieHNs] TUIIOBBIX 33Ja4, BBITOJHUTH
3aJlaHus MPAKTUIECKON YacTH

IIpaktrueckoe 3ansTtue Ne2 Pemrenwe 3amad Ha ® HayuyMTbCs  pelaTh 3aJadyd  Ha  napameTpsl | UHOuBUoyanbHOE 3aJaHuE, KOHCIEKT JICKLIMM,
mapaMeTphl BPaiaTeIbHOrO ABIKEHUS BpAIIaTEIbHOTO IBIKEHUS CIIPaBOYHBIE MaTEPHAIIBI
IIpaktuueckoe 3austue Ne3 Pemienue 3amgad mo " pacKpHITh cojacpkaHue 3akoHOB HeloroHa w | Terpamp mJis THpakTHUECKUX paboOT, pydka,

TEMC «BI/II[I)I cun B Mexanumke. Cuita TPCHUA

0CcOOEHHOCTH CHJI Pa3IMYHON MPUPOABI; 3aKPEIUTh YMEHHS U

MCETOAUYCCKUC PCKOMCHOAIIMN II0 BBIMNOJIHCHUIO

MIOKOS1, CKOJIBXKCHMSI, KAUCHHSI, BPALLICHUS HaBBIKM peIIeHMs 3a7ad Ha BTOpOH 3akoH HbroToHa, Kornma | paboThl, CHIpaBOYHBIA  MaTepuai, JIMHEHKa,
Ha TEJIO JEHCTBYIOT HECKOIBKO CHII, KapaHJaIm
" [oclI€ U3Y4YEeHUS  TEOPEeTHYECKOro  Marepuasa
paccMOoTpeTh 00pasel peleHus] TUIIOBBIX 3a7ay, BBIOJHUTh
3aJIaHUs IPAKTUIECKON 4acTH
IIpaxkTrueckoe 3ansaTHe Ned 3aKoHBI COXpaHEHUS " 3aKpeNUTh YMEHHS WM HaBBIKM pElICHUs 3aaad Ha | TeTpanp A TNpakTUYeCKUX padoT, pyuka,

B MCXAHUKE U UX IIPUMCHCHUEC

3aKOHbI COXpAaHCHU SHEPIrUr U UMITYJIbCa TCJa,

MCETOJUYCCKUC PCKOMCHOAIIUMN 110 BBLIMOJIHCHUIO

" [ocle W3YYEHUS  TEOPEeTHYEeCKOro  Marepwaia | paboThl, CIPaBOYHBIN Marepual, JIMHEHKa,
paccMOTpeTs 00paser pelieHnus THIOBBIX 3a/a4, BHIIOTHHUTH | KapaHAaml
3a7laHus IPAKTUYECKOW YacTH
[Ipaktuueckoe 3anarue NeS " 3aKpenuTh yYMCHHS M HaBBIKM pPEIICHUS 3anady Ha | Terpaap [Jid MNPaKTHYECKUX paboT, pyuka,

Pemenne 3amad Ha (opmynsl pabOTHl CHIL

(hopmy1el pabOTHI, MOIITHOCTH, 3aKOHBI COXPaHEHUS

METOANYCCKHUE PEKOMEHIAIIMM II0 BBIINOJHCHUIO

Paborta n mMomHoCTh. DHeprus, ee BUABL. 3aKOH " [ocie U3Yy4YCHUS ~ TEOPETHUECKOro  MaTepuaia | paboThl, CHpPaBOYHBIA MaTepHal, JHEHKa,
COXpaHEeHUs DSHEPTUU paccMoTpeTh 00pasell peleH s TUIIOBBIX 3aj1ad, BBIIOJHUTH | KapaHIall
3aJJaHMs IPAKTHYECKON YacTu
Paznen 3 Mouexkyaspuas ¢usuka u
TepMOAMHAMHKA
JlaGopaTopHble 3aHATHSA
JlaGoparopHoe 3ansitie Ned IIpoBepka razoBbIX " U3YYHTh B3aUMOCBSI3b Makpockonuueckux | Cuibhon (amoMHUHUEBBIIT repMETHYHBIN

3aKOHOB”’

[apaMeTpoB Ta3a 3aJaHHOM MacChl; OINBITHBIM IyTEM
yOeuTCs B ClipaBe/INIMBOCTY 3aK0Ha bolsi-MapuoTra;

"  onpeaenuTh O0BEM UM JaBlcHHE Taza TpH
IIOCTOSSHHOM ~TeMIIepaType IMpH pPa3IMYHOM IOJOKEHUU
CTEKIISTHHOM TPYOKe B cocyze

MWIAHAP ¢ TOQPUPOBAHHBIMU CTEHKAMH, IITKAIOH
YCJIOBHBIX €JMHUII, MOPIIHEM C BEPTUKAJIbHBIM
BUHTOM), BO3JYXOBOJHBI  COCIWHUTEIHHBIN
[IUTAHT, MaHOMETp, O0apoMeTp, WUCIBITYeMbIH Ta3
3a/IaHHON MacChl — BO3AYX.

JlaGoparopHoe Nob CaoiicTBa

JKUIKOCTEN

3aHATHEC

"  ONpeAeNHTh TOBEPXHOCTHOE HATSDKEHHE BOJABI W
MBIJIBHOTO PacTBOpa METOJIOM OTphIBA KaIelb

"  M3MEpPUTh MacCy OJHOW Karuii, IJUHY TPaHULbI
ITOBEPXHOCTHOTO cios,  paccuutath  K03QdUIMEHT
MMOBEPXHOCTHOI'O HATSXKCHHUSA PACTBOPOB;

"  pe3ynabTaT CPAaBHUTH C TAOJMYHBIMU 3HAUYEHUSIMU U
YCTAaHOBUTDH IMOT'PEHIHOCTH OKCIICPUMEHTA

"  WU3y4YUTh 3aKOH ApXHUMea,

Inpun, gyt YMCTOM BOXBI, IITMPHUIL IS
MBUIBHOTO pacTBopa (oO0bemoM 5-10  wmu),
CTaKaHYUK C 4YHCTOH BOJOM, CTaKaHYMK C
MBUTBHBIM ~PAcTBOPOM, INTAHTCHIMPKYIh A
MHKPOMETpP, OCTPO OTTOYCHHBINM KapaHaIl,
JUHAMOMETD, Opycok IUIACTUJINHA,
METaJUTMYECKHE ITMINHAPHI OJTMHAKOBOTO 00BEMa
W Pa3HOW Macchl, U3MEPUTEIbHBIA LHUIUHJIP C




BOﬂOﬁ, CTaKaH C HAaCbhIIICHHBIM pAaCTBOPOM COJIH,
HUTB.

JlabopatopHoe 3amstue Ne6  OmpenesneHue
BJIKHOCTH BO3/yXa M aTMOC(HEPHOTO JaBICHHUS

U3MEPUTh  OTHOCHUTEIBHYIO  BJIQXKHOCTH  BO3AyXa B
naboparopur (PU3MKU C TOMOIIBID TICUXPOMETPa, U3MEPHB
TEMIEPaTypy BIAKHOTO H CyXOT0 TEPMOMETpa

l'urpomerp mncuxpomerpuueckuii BUT - C,
CTaKaH C KUIISTYEHON BOION

JlaGopatoproe 3amsatme Ne7. OmpenencHue
YACTBHOW TEIJIOEMKOCTH BEIIECTBA Pa3THYHBIX
(ha30BBIX COCTOSTHUIA.

"  ONBITHBIM HYTEM ONPENCIHUTh BEIWIMHY YACIBbHON
TETJIOEMKOCTH BEIECTBA W BBUICHUTH (U3UUECKUI CMBICT
YpaBHEHUS TEIUTOBOTO OallaHca;

"  ONpeNeNHuTh IEeHy  JeNCHHS  H3MEPHUTENBHBIX
npubOpOB, M3MEPUTH Maccy KalopUMeTpa, BOJbI, Teia,
Harpes TeJo, IPOU3BECTU TEMIO000MEH C BOJOH, pacCUnTaTh
TEIJIOEMKOCTh Tella,

" pe3y/ibTaT CPaBHUTH C TAOJUYHBIMHM 3HAYCHUSMHU U
YCTAHOBHUTDH IMOTI'PCHIHOCTH SKCIICPUMCHTA

Beckl onTHyeckne Ha INTaTHBE; Pa3HOBEC;
HCCIIeIyeMoe BEIIIECTBO; KaJTOpUMETD;
TEPMOMETD; IIEKTPOIIUTKA; COCYJ] C BOJOU

Jlaboparoproe 3aHATHE No8
MOJYJISl YIIPYTOCTH PE3UHBI

Onpenenenue

" HAyYUTHCS CO3/1aBaTh KPUCTAIUIBI, MPOHAOIIONATH
pOCT KpHUCTaJuIa, H300pa3uTh €ro ATAIbI rpadUIecKy;

®  ONpENEINTh MOAYJIb YIPYTOCTH  PE3UHBI
pacTsHKCHUY;

" [POM3BECTH DPACTSDKCHUE IIHypa, M3MEPUB pazMep
nedopmariuu;

" pe3y/bTaT CPaBHUTH C TAOJUYHBIMH 3HAYCHUSAMHU U
YCTaHOBHTH NOTPEITHOCTh IKCIIEPUMEHTA

pu

[ToBapenHass conb, IUCTHUIMPOBAHHAS BOJA,
BOPOHKa, JEPEBSHHAS MIITaXKKa, Mapis, CTaKaHBbI,
HUTKa (JIeCKa), Pe3MHOBBIN MHYp JunHOK 25—30
cM u ceueHreM 4— 10 mm2 ,Habop rpy3oB 1o 0,1
KI, INTAaTHB, JHMHEIHKA, MITAaHTCHIUPKYIb I
MHKPOMETP

IIpakTHyecKkue 3aHATHS

[Ipaktuueckoe 3ansTHe Ne6. Pemenue 3amau mo
teMe «OcHoBel MKT.  Pemenue 3amau Ha
YpaBHEHUE COCTOSIHUS HUICAIBHOTO Ta3a

" 3aKpemuTh YMEHHS M  HaBBIKM  BBIYUCIEHUS
MapaMeTpPOB COCTOSHUS Tra3a, UCTOJIb3Ys Ta30Bble 3aKOHBI U
ypaBHeHHe MenneneeBa — Knalinepona;

" ocie  HU3Y4YEHUS ~ TEOPETHYECKOro  MaTepuaja
paccMoTpeTh o0pasel pereHus] TUIIOBBIX 33a4, BBIITOJHUTH
3aJIaHUs IPAKTUYECKON 4acTH

Terpame muIsi TMpakTHYeCKUX paboT, pydka,
METOJUYECKHE PEKOMEHJAIIMU T10 BBITIOJHEHHIO
paboTbl, chpaBoOYHBIA MaTepual, JIMHEHKa,
KapaHaall

IIpaktuueckoe 3anstue Ne 7. Pemenue 3anad mo
teme «OcCHOBBI TepMoAwHamMuku. llpumeneHwme

®  33KpPENUThb YMEHHUsS U HABBIKM pEUICHUS 3a7a4 Ha
neppoe Hadano TtepmoauHamuku W KIIJ[ Terosoro

Terpage 111 NOpakTUYeCKUX paboT, pydKa,
METOJUYECKHE PEKOMEHJAIMU TI0 BBITIOITHEHHIO

MEPBOIO Hauasa TEPMOJIMHAMUKU K JIBUTaTeJIs; paboThl, CHOpPaBOYHBIA  Marepwal, JMHEWKa,
u3orpoueccam " [OCIIE M3YYEHUS TEOPETUYECKOro  Marepuajia | KapaHJall

paccMoTpeTs  oOpasel] pelieHHs  TUIOBBIX  3ajad,

BBITOJIHUTD 33J[aHMS MPAKTUYECKONW YacTH
IIpaktrueckoe 3ansTre No§ ®  HAay4YHTHCS BHEIYHCIATH JABIICHHE B JKUAKOCTAX M | TeTpamp M TpakTUYecKux paboT, pydka,

JlaBneHue >KUOKOCTEH M TBEPABIX TEN. 3aKOH
ITackans.

TBEpPAbIX TCJIaX, TMNEPEBOAWUTL CAWHHUIIBI
Pa3JINYHbIC CUCTEMBI,

HU3MCPCHHUA B

METOJIMYECKUE PEKOMEHIALMHU IO BBIIOJHEHUIO
paboThl, CHpPaBOYHBIA  Marepuaj, JIMHEWKa,




" [OCJ€ U3YYCHHUSI  TEOPETUYECKOro  MaTepuana
paccMoTpeTh o0pasel pemeHus] TUTIOBBIX 3a7a4, BBIITOIHUTH
3aJIlaHus TPAKTUIECKON YacTH

KapaHaaml

[Ipaktudeckoe 3anstue Ne 9 «AOCONIOTHBIE U
OTHOCHUTEIbHBIE Ie(hOpMaIliU TBEPABIX TEID»

BBISIBJIAITH [TAPAaMETPbI, ONPEAEIIAIONINE JaBICHNUE
JKAJIKOCTEN U TBEPABIX TEI

Terpagp 1 MpakTHYECKUX PadOT, pydKa,
METOJUYECKHE PEKOMEHJALUMU T10 BBIIOJHEHUIO

-MCII0JIb30BAaTh 3aKOHBI (DU3UKH [UIA pacuéTa JaBleHUN | pabOThl, CIpaBOYHBIA MaTepuaji, JMHEHKa,
B FMJIPaBINYECKUX MaIIHHAX KapaHJianl
Pasznen 4. dnekTpoauHaMuKa
JlaGopaTopHble 3aHATHA
Jlaboparoprnoe 3anstue Ne9  Omnpenenenue = ompejeneHue YAEIBHOTO conpotuBieHus | UcTouHUMK  TOKa, amMImepMeTp,  BOJBTMETP,
YACIABbHOI'0 COMMPOTUBIICHUS ITPOBOJAHHKA MMPOBOJHHUKA SKCIICPUMCHTAJIbHBIM ITYTEM; COCIUHUTCIIBHBIC mpoBoJaa, KJIKOY,
"  ONpeAENUTh ILIEHy  JCJCHHUS  HM3MEPHUTENbHBIX | IITAHICHUHUPKYJb, JIMHEHWKa, KYyCOK IPOBOJA,
npubOpoB, M3MEPUTh MANMHY INPOBOAHHUKA, cOOpaTh | yAeIbHOE COIIPOTHUBJICHUE KOTOPOTO
JNEeKTPUYECKYI0 Ilelb II0 CXeMe, CHATh II0Ka3aHWA | OompeiesnseTcs
npuOOpoOB,  paccuuTarh  yJeldbHOE  COIPOTHBIICHHE
[IPOBOJHHKA;
" pe3y/ibTaT CPaBHUTH C TAOJUYHBIMHM 3HAYCHUSAMHU U
YCTAHOBHUTDH MOTI'PCHIHOCTH SKCIICPUMCHTA
Jlaboparopuoe 3ansarue Ne 10. [IpoBepka 3akOHOB ®  YCTAaHOBUTb HA OIBITE 3aBUCUMOCTb CHJIBI TOKa OT | ICTOYHUK ANEKTPUYECKOU SHEpruu c

OMa ju1s yyacTka 1enu 1 noiaHou uenu. BAX.

HAIPSOKEHUSL.
= JlocTpoUTh BONBTAMIEPHYIO XapaKTEPUCTHUKY.

MIOCTOSTHHBIM  HampsbkeHueM (He Bbimie 25B);
BOJIBTMETP IIKOJBHBIN;, aMIEPMETP IIKOIbHBIN,

=  Onpenenute DJIC u BHYTpeHHEE CONpPOTHBIEHHE | HAOOp  JEMOHCTPAllMOHHBIX  PE3UCTOPOB €
HUCTOYHUKA TOKA pa3HbBIMHU COIIPOTHBJICHUSIMH, KJIIOU,
COCIMHHUTCIIBHBIC ITPOBOIA
JlaboparopHoe 3ansitrie Nell. M3yuenne paGoTs "  W3MEpATH COMPOTHBIICHNE 00pa3IOB MynbTUMETD, npubopel  AJs M3YYCHHUS
MyJbTUMETpa Ha HpuMmepe paboThl OUOAOB H "  YCTaHOBWTH 3aBUCHMOCTbH CONIPOTHBICHHE METAJUIA U | 3aBUCUMOCTH ~ CONIPOTHBJICHUS  MeTalla |

3aBHCUMOCTH COIIPOTHBJICHHSI OT TEMIEpaTyphl
00pa31ioB MeTa/ula U MOJIYIPOBOJHUKA

MOJTyTIPOBOJHMKA OT TEMIIEPATYPHI
"  [IOCTPOUTH MO IKCIIEPUMEHTANBHBIM JaHHBIM TpaduK
3aBUCUMOCTH COIIPOTUBJIEHUS OT TEMIIEPATYPhI

HOJIYTIPOBOJHUKA OT TEMIEPaTypbl, TEPMOMETD,
DJICKTPUYICCKaA IIJIMTKA, HITaTuB C
MIPUHAJUIEKHOCTSIMH, K0JI0a C BOJOH.

JlaGoparopHoe 3anstue Nel2 Omnpexpenenue
TeMIIepaTypHOro Ko3ppuurueHTa Mmeu

®  PACKPBITH BIUSHHUE TEMIIEPATYphl HA IEKTPUIECKOE
CONPOTUBJIEHHE METAJUIOB; OIBITHBIM IYTEM OIPEICIUTh
KO3 (UIIUEHT TEPMUYECKOTO COTPOTUBICHHUS MEIH, COOpaB
3NEKTPUUECKYIO LIETIb U U3MEPUB NEKTPUUECKHE TapaMeTphl
[IpH pa3INYHBIX TEMIIEPATypax MPOBOJAHMKA;

HpI/I60p A onpeAcCICHUA  TCMIICPATYPHOIO

ko3¢ punmenta COINPOTUBJIEHUS MeJH,
tepmomeTp TexHuueckuit ot 0 mo 100°C ¢ nenoi
nenenus  1°C, omMmeTp, BHEHNIHMH COCY[

KaJIOpUMETpPa C BOJOH, 3JIEKTPOIUIUTKA, KIIIOY,
COCJIMHUTEIIbHBIE TIPOBOJIA, MITATHB C My(TOU U
JIAIIKOM.

JlaGoparoproe 3anstue Nel3 Omnpexnenenue
CONPOTHUBIIEHUSI PE3UCTOPA METOJJOM MapKHUPOBKHU

"  OIIpCaC/IUuTh HOMMHAJIBHOC
PE3UCTOPOB METOAOM MAPKUPOBKHU,

COIMPOTHUBJICHUC

Habop pe3ucTopoB pa3HBIX COMPOTHBICHHH,
Ta0JINIa 3HAKOB MAPKHUPOBKH.




" OIpECACIUTh AOIIYCTHMOC 3HAYCHHUC CHJIbI TOKa JJIA
JaHHBIX PE3UCTOPOB ITPU M3BECTHOM HOMMHAJIC MOITHOCTHU

JlaGopaTtoproe 3anstue Nel4 Onpenenenune KI1JT
Harpesaresnen

"  HAYYUTHCA MPAKTHYECKH OIPEACISITh TEIUIOBYIO
0TJIavy JICKTPUUYECKOTO HAarpeBaTelIs JTF000T0 THIIA;

"  TPOU3BECTH HArPEeB IKUIKOCTH U  ONPEACIUTH
TEIUIOBBIE ITapaMeTPhl MPOoIIecca;

= omnpenenuTh 3PGEKTUBHOCTE pabOTHl HarpeBaTelsci
CpPaBHEHHEM TIOJYYCHHOHN M TIepeJaHHOHN TEIIOTHI

2 DNeKTPUYECKUX HarpeBartens, cocyn Ui
KUTISTICHUSI BOABI, BOJA, TEPMOMET,
CeKyHAOoMep (4ackl), CIPaBOYHUK 1O PpH3HKe

JlaGopatoproe 3amstue Nel5 Omnpenencrue
JNEKTPOXUMHUYECKOTO  DKBHBAJICHTA MEIUd B
MPOILIECCE AEKTPONIN3a CylIb(daTa MeIH.

" ONpEAENUTh JIEKTPOXUMUYECKHH JKBHBAIECHT MEIU
9KCIIEPUMEHTAIBHBIM IIyTEM;

" [PUTOTOBUTH PACTBOP 3JEKTPOJIUTA, MPOMYCTUTH
4yepes3 HEro NIEKTPUUYECKUN TOK;

®  HaWTU 3IEKTPOXUMUYECKUN HSKBUBAJICHT MEIU Yepe3
Maccy ocaJka Ha IEKTPOAEU IapaMeTpbl 3JIEKTPUYECKOH
LeTy;

"  pe3ynabTaT CPAaBHUTH C TAOJMYHBIMU 3HAUYEHUSIMU U
YCTaHOBUTH MOTPEMIHOCTD SKCIIEPHUMEHTA

Becsl u pasHOBecH; aMIIepMETp; Yachl;
JNEKTPOIUINTKA;  aKKyMyJsTOpHas  Oarapes;
peocTar; Kiro4; MeaHsle anekTpoasl (2 mr).) Co
BCTaBKOMH; COCIMHUTETIbHBIC IPOBOJIA;
SIIEKTPOIINTHIECKAs! BAHHA C PACTBOPOM MEHOTO
KyIropoca

HpaRanecxne 3aHATUSA

IIpaxktrueckoe 3anarue NelQ. Pemenue 3amad mo
TeMe «IJIEKTPOCTATHKA.

"  H3YYUTH DJICKTPHUYCCKOC II0JIC, 3HATh €ro mImpupony,

€ro JeiicTBME HA JJICKTPUYECKHE 3apsiipl M Jpyrue
JNIEKTPUIECKUE TI0JIS;
" [ocile U3y4eHUs  TEOPETUYECKOro  MaTepuaja

pPaccMOTPETh o6paseu peUICHU THUIIOBBIX 3a1a4, BbIIIOJIHHUTH
3aJaHuA HpaKTH‘ieCKOﬁ qacTu

NuauBuayanbHOE 3alaHUE, KOHCHEKT JIEKUUH,

CIIPaBOYHBIC MaTEPUAJIbL

IIpaktrueckoe 3anartue Nell. Pemenue 3amad
«3axkonsl Owma. Comnpotusnenue. CMelraHHoe

" 3aKpCIIUTh YMCHHSA W HABBIKM BBIYUCICHHSA CHUIIBI
TOKa, HalPs>)KCHHUA, COIPOTUBIICHUA IO OIMPEACIICHUIO U I10

Terpame [uIsi TNpakTHYeCKUX paboOT, pydKa,
METOJUYECKHE PEKOMEHJAIIMU T10 BBITIOJHEHHIO

COEIMHEHHE NPOBOJHUKOBY 3akoHy OMa JUIs ydacTKa IIeTH, a TaKKe C YYeTOM 3aKOHOB | pabOThl, CHpaBOYHBI MaTepuai, JIMHEHKa,
Ppa3IM4YHOrO COEAVMHEHUS MPOBOAHUKOB; KapaHJaall.
" [IOCIE€  H3YYEHUS TEOPETUYECKOT0  Marepuasa
paccMoTpeTh o0pa3sel] pelieH s THITOBBIX 33]1a4, BBITIOJTHHUTD
3a/IaHMsl MPAKTUYECKON YacTh
IIpaktrueckoe 3anstue Nel2. Pemenue 3amgad 1mo "  HAy4YUTBCS peLIaTh 3aJadyd, HUCHoib3ys (opmyibl | Terpaab Ui NPaKTHUECKUX padoOT, pyuka,

teme «PaboTa, MOIIHOCT M CONPOTHBIICHUE

paboTHI TOKA ¥ MOIITHOCTH;

METOJUYCCKUEC PEKOMCHIAIIUMN 110 BBIMIOJIHCHUIO

3JIEKTPUYECKOTO TOKa» " [OoclIe UW3YYCHUS  TEOPETHYECKOro  Marepuaia | pabdoThl, CIPaBOYHEIN Marepuall, JIMHENKa,
paccMoTpeTh o0pasel PemieH sl TUTIOBBIX 3aJ1ad, BBIOJHUTH | KapaHIall
3aJlaHuA MPAKTUYECKOU YacTu

IIpaktrueckoe 3ausatue Nel3 Pemenme 3amad mo "  3aKpPEnUTh YMEHHUS W HABBIKM BBIUHUCIICHHS BeNWYWH | TeTpamp M MpakTUYecKux paboT, pyduka,

TeMe «MarauTHOE I10JIE B €T0 XapaKTCPpUCTHUKWY

C HCIOJIb30BaHMEM 3akOHa Awmmepa, (opmyn
OTIpeieNICHHsI MArHUTHOTO MTOTOKA, CHTbl JIopeHna;

TS

METOJIMYECKUE PEKOMEHAALMHU IO BBIIOJHEHUIO
paboThl, CHpPaBOYHBIA Marepual, JIMHEWKa,




" [OCJ€ U3YYCHHUSI  TEOPETUYECKOro  MaTepuana
paccMoTpeTh obpa3zel] pemeHns THITOBBIX 33724, BBITIOJTHHUTD
3aJlaHus IPAKTUIECKON 9acTH

KapaHaaml

[Ipaktuueckoe 3anstue Nel4. Pemenue 3amay no
TeMe «DJEeKTpOMarHuTHas WHAYKLIUSA. 3aKOoH

"  HW3YYUTh ABJICHHC JJICKTpOMar HUTHOM WHAYKIUHA,
npaBUIO JIeHua, SABJICHUEC CaMOUHIAYKIHWHW W HAYYUTHCA

Terpagp mIsi NpakTU4YeCcKUX paboT, pyuyKa,
METOJUYECKHE PEKOMEHJAIMU T10 BBIIOJHEHUIO

AIEKTPOMArHUTHON HHIYKIMH. CaMOMHIYKIUS) | peliaTh 3aJaum; paboTHl, CHOpPaBOYHBIA MaTepwal, JIMHEWKa,
" [OCJ€ M3YYEHHUS  TEOPETUUYECKOT0  MaTepuaia | KapaHiall
paccMoTpeTh o0pasell PelieHNs] TUIIOBBIX 33J1a4, BBITOJHUTH
3aIaHMsI MPAKTHYECKON JaCcTH
Pasznen 5. Kojie6anusi ¥ BOJHBI
JlaGopaTopHble 3aHATHA
JlaboparopHoe 3ausTie Nel6. IIpoBepka 3aKOHOB "  YCTaHOBHUTHh MAaTEMATUYECKYIO 3aBUCUMOCTh Mepuoja | DIEKTPOHHBIA  CEKYHIOMEp, H3MepUTeIbHas

KoJIeOaHUH MaTeMaTH4ecKoro W MPYXHUHHOTO
MasITHUKA

HUTSIHOTO MasiTHUKA OT JUTMHBI HUTU MasTHHKA;

"  M3MEPUTh BPEMsl 3aJaHHOTO KOJMYECTBA KOJeOaHUH,
MEHS NIJIMHY HUTH, PacCYUTaTh M CPAaBHUTH MapameTphl
KOJIeOaHUH MPH Pa3HOM AJTMHE MasiTHUKA

" OKCIIEPUMEHTAIBHO  YCTAaHOBHTH  3aBHCHMOCTh
nepuojia KojaeOaHui MPYKUHHOTO MAasTHHUKA OT >KECTKOCTU
MIPYKUHBI 1 Macchl Ipys3a:

"  M3MEPUTh BPEMsl 3aJaHHOTO KOJMYECTBA KOJeOaHUH,
H3MEPUTh U PACCUNTATH MApaMETPhl KOJIeOaHUH

JeHTa, IIApUK C OTBEPCTHEM, HUTH, INTATHB C
MypTOH W KOJBIIOM, HAOOp MPYKWUH pa3sHOU
KECTKOCTH, Ha0Op IPy30B Pa3HON MacChl,

JlaboparopHoe  3amstHe  Nel7
TpaHchopmaTopa u reHeparopa

YcrpolicTBo

"  M3Y4YdUTh  YCTPOHCTBO W  OpUHIMI  paboTHI
TpaHc(hopMaTopa U TeHepaTopa;
*  u300pa3uTh TpaHCHOpPMATOp, TEHEpaTop, YKazaTh

COCTAaBHBIC YaCTH, OTBETUTH Ha KOHTPOJIbHBIC BOIIPOCHI

Tpancdopmatop  nmabopaTopHBIH, Jamra
HaKaJIMBaHMs, KJIIFOY 3aMbIKaHUsS TOKA, KOMIIJICKT
IPOBOIOB COCIMHUTEIBHBIX

HpaKanecKne 3AHATUSA

[IpakTuueckoe 3anstue Nel5
MexaHnuecKkre KoeOaHus 1 UX XapaKTePUCTUKU

" 3aKpCIIUTh YMCHUA nu HaBBIKH BBIYHMCJICHUA
napameTpoB K0JIe0aTeIILHOTO ABWIKCHHUSA, XapaKTCPUCTUK

Terpamp mUIsi TNpakTHYEeCKUX paboOT, pydKa,
METOANYECKNE PEKOMEHIAIMU T10 BBIMOJIHEHHIO

MEXAHUYECKUX BOJIH; paboThl, CHpPaBOYHBIA  MaTepwal, JIMHEWKa,
®  [IOCI€  M3Y4YEHUS  TEOPETUYECKOT0  MaTepuaja | KapaHJall.
paccMoTpeTh o0pa3sel] pelieH s THITOBBIX 33]1a4, BBITIOJTHHUTH
3a/1aHMsI MPAKTUYECKON YacTh
IIpaktrueckoe 3austue Nel6 Pemenue 3amad Ha "  U3yYUTh CBOOOHBIC IJICKTPOMArHUTHBIC KojeOanus | Terpamb JUId MpPaKTHUYECKUX paboT, pyuka,
BUJIBl CONPOTHUBJIIEHUN B ILENIX IEPEMEHHOrO | B KOHTYPE, BHUJbl COMPOTUBICHHUS B UENU NEPEMEHHOIO | METOAUYECKHE PEKOMEHJAIMU IO BBHINIOJIHEHHUIO
Toka. ®opmyiel TpaHchopMaTopa TOKA, UX OTJINYVSI U OCOOCHHOCTH; paboThl, CHOpaBOYHBIA  MaTepwal, JIMHEWKa,
®  [IOCIE€  H3YYEHUs  TEOPETUYECKOr0  MaTepuaja | KapaHziall

paccMOTpeTh 00pa3el] peleHns TUTIOBBIX 33]1a4, BEITIOJTHUTH
3a/IaHMsI MPAKTUYECKON YacTh

IIpaktuueckoe 3anarue Nel7. Pemenue 3agau no

" H3YYUTh CBO60)1HBIC QJICKTPOMArHUTHBIC KoJIeOaHHs

Terpage 1uIsl  IpakTUYECKUX paboOT, pydKa,




TEMC <<3J'ICKTpOMaI‘HI/ITHLIC KOJIEOAHUS U BOIHEI

B KOHTYpE, PaCIIPOCTPAHECHHUE BOJH, BBl BOJIH UX OTINYHUS;

" [OoclIe W3YYEeHHS  TEOPEeTHYEeCKOro  Marepuaia
paccMoTpeTh oOpaszel] pemeHns THITOBBIX 337a4, BBITIOJTHHUTD
3a/IaHMsI PAKTHUUECKON YacTh

METOAMYECKUE PEKOMEHJAIMU 1O BBHIMOJHEHUIO
paboTHI, CIPaBOYHBIM MaTepHall, JIMHEWKa,
KapaH/aIn

Pa3znean 7 KBanToBasi pusuka

IIpaktrueckoe 3anstre Nel8
Pemrenne 3amau mo teMe «3akoHBI PoTodddekTa.

* u3yduTh 3akoHbl CrometoBa 1 (doTOd(deKTa.
Hayuuthcs pemate 3aqaun Ha ypaBHEHHE DUHIITEIHA;

Terpagp nmis TpakTHdecKux paboT, pydKa,
METOJIMYECKHE PEKOMEHIANNH TI0 BBITOJHEHUIO

VYpaBHenne DUHIITEHHA» " Qocie M3y4YCHHS ~ TEOPETHUECKOro  MaTepuaia | paboThl, CHOpaBOYHBIA Marepuan, JIHHEHKa,
paccMoTpeTh 00pasel] pelIeHus] TUIIOBBIX 3a/1a4, BBIOJHUT | KapaHAall
3aJaH{s NPAKTUYECKON YacTu
IIpaxkTrueckoe 3ansTue Ne 19. «3amuce saepHBIX "  3aKpENUTh YMEHHS W HaBBIKM BBIYHMCICHUS dHEPruu | TeTpanp A TNPaKTUYeCKUX padoT, pydka,
peaKHHﬁ. CTpOGHI/IC aTOMOB M aTOMHBIX SICP. CBiA3U Apa, a TaKKE IPAaBUWIBHOTO HAIIMCAHHWA HILCpHOﬁ MCETOJUYCCKUC PCKOMCHOAIIMN I10 BBIMIOJIHCHUIO
3aKOH paZlnOaKTUBHOTO pacmaiay. peakuMM C  HCHONb30BAaHMEM  3aKOHOB  COXpaHEHMs | pabOThl, CHPABOYHBIM  MaTepual, JHHEHKa,
MaccoBoro u 3apspoBoro uucen (3CM3Y) u BeIMHCICHHS | KapaHAaIl

SHEPIreTUYECKOI0 BBIXO/A SIAEPHOM peaKiuy;

" JocI€ W3YY4EHUS  TEOPETHYECKOro  MarepHaia
paccMoTpeTh 00pa3ell peLIeHus] TUIIOBBIX 3a[a4, BBIIIOJHUTh
3a/1aHMsI IPAKTUYECKON YaCTH




4 YCJIOBUS PEAJIN3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

JUig peanuzanuy NporpamMmbl yueOHON AMCLUILIMHBI IPETYCMOTPEHBI CIEAYIOIINE ClIEUAIbHbBIE
MIOMEUICHUS:

Kabuner «EcTecTBEeHHOHAyUHBIX AMCLMILIMHY», OCHALLEHHBIH B COOTBETCTBUU C MPUIOKEHUEM 3
00pa30BaTeNbHON MPOTrPaMMBI.

JlaGoparopusi «®Pusnka», OCHAIICHHAs B COOTBETCTBHH C MPHIOXKEHHEM 3 00pa3zoBaTeIbHOMN
MIPOrpaMMBl.

[Tomenienue aJis BOCHUTATENBbHOM pabOThI, OCHAIEHHOE B COOTBETCTBUU C IPHIOKEHHEM 3
00pa30BaTeNbHON MPOTrPaMMBI.

KowMmrmbroTepHbIli K1acc, OCHAIEHHBIM B COOTBETCTBUH C MPHIOKEHHEM 3 00pa3oBaTelbHOM
MIPOrpaMMBl.

4.2 YuyeOHO-MeTOAUYeCKOe U MH(OPMAITMOHHOE 00ecTieyeHHue Peain3alu NPorpaMmbl

OcHOBHbIE HCTOYHHKH:

1. Mskumes, I'. S. ®usuka : 10-i kiacc : 6a30Bblid U yriayOiaEHHBIA ypoBHU : yueOHUK / ['. Sl
Msxkumes, b. b. Byxosues, H. H. Corckuii ; mon penakmueit H. A. [TapdenrpeBoit. — 12-e uzn., crep.
— Mockaa : IIpocsemienne, 2025. — 432 ¢. — ISBN 978-5-09-120192-5. — Tekcr : 21eKTpOHHBIIA //
Jlanp : siexkTpoHHO-OMONMoreunas cucrema. — URL: https://e.lanbook.com/book/497756 (mara
obpartenus: 06.04.2026). — Pexxum gocTyma: i aBTOPHU3. MOJIH30BATEICH.

2. Msikumies, I'. SI. @usuka : 11-i knace : 6a30BbIi U yrinyOJI€HHBIN ypoBHH : y4eOHuk / . .
Mskumes, b. b. bByxosues, Y. b. u ; nox penakuueit H. A. IlapdentbeBoit. — 13- uznm., crep. —
Mockga : Ipocsemenune, 2025. — 432 ¢. — ISBN 978-5-09-120193-2. — TekcT : 35eKTpoHHBIH //
Jlanp : snekTpoHHO-OMOMOTeuyHas cucrema. — URL: https://e.lanbook.com/book/497774 (narta
obparnienus: 06.04.2026). — Pexxum gocTyma: i aBTOPH3. MOJIb30BaTEICH.

3. KacpsHoB, B. A. ®usuka : 10-if kiacce : yriay6u€HHbIi ypoBeHb : yueOHuk / B. A. KacbsiHOB. —
13-e u3n., crep. — Mocksa : [IpocBemenne, 2025. — 480 c. — ISBN 978-5-09-122218-0. — Texcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/497759 (nata obparenus: 06.04.2026). — Pexxum nocTymna: uis aBTOPHU3.
IOJIb30BaTENEN.

4. KacbsiHoB, B. A. ®u3suka : 11-if knace : yriny0n€HHbIN ypoBeHb : yueOHuk / B. A. KacesHoB. —
13-e uzn., crep. — Mocksa : [Ipocsemienne, 2025. — 493 c. — ISBN 978-5-09-121752-0. — Texcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/497777 (mata obparuenust: 06.04.2026). — Pexxum qocTyma: Ui aBTOPHU3.
IIOJIb30BaTENEH.

5. ®usuka : 6a3oBbiil ypoBeHsb : yueOHuk / H. C. Ilyprimena, H. E. Baxeesckas, /1. A. Vcaes, B.
M. Yapyrun. — 2-e usn., crep. — Mocksa : [Ipocsemenne, 2025. — 512 ¢. — ISBN 978-5-09-121349-
2.— Tekcr: onextpoHsblii// Jlamp : 3nekrpoHHo-OMOnMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/473021 (nmata obpamenus: 06.04.2026). — Pexum goctyma: Ui aBTOPHU3.
M0JIb30BaTENEN.

6. ®usnka : 0a30BBI YpPOBEHb : MPAKTUKYM IO PELIEHHUIO 3aj1ad : yuyeOHoe mocobue / H. C.
[TypeimeBa, H. E. Baxeesckas, JI. A. Ucaes, B. M. Yapyrun. — 2-e usn., crep. — Mocksa :
[Mpocemenne, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — Tekcr : smekrpoHHbIH / Jlanb :
aJIeKTpoHHO-OnOmoteunas cucrema. — URL: https://e.lanbook.com/book/473018 (mara oOpaineHus:
06.04.2026). — Pesxum mocTyma: i aBTOPH3. MOJIb30BATENEH.

JlonoJIHUTEIbHbIE HCTOYHUKH:
1. lemumuenko, B. U. ®usuka : yuebnuk / B.1. Jlemuguenko, U.B. Jlemuauenko. — 6-e u3fm.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlon. Mmatepuansl [ DIEKTPOHHBIN pecypc].
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https://e.lanbook.com/book/473021
https://e.lanbook.com/book/473018

— (Bricmiee ob6paszoBanue: bakanaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anexTponnslid. - URL:
https://znanium.ru/catalog/product/1858485 (mara obparuenus: 06.04.2026). — Pexum mocryma: 1o
TIOJIITUCKE.

2. Ky3neno, C. . ®usuka. OCHOBBI 3JICKTPOJAMHAMHUKU. IJICKTPOMATHUTHBIE KOJI€OAHUS H
BOJIHBI : yuebHoe mocobue / C. M. KysnenoB. — 4-e u3zn., ucnp. u nomn. — Mocksa : By3oBckuit
yueOnnk : MHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snexkrponssiii. - URL:
https://znanium.ru/catalog/product/1850635 (mata obpamuenus: 06.04.2026). — Pexum moctyma: 1o
TIOJIITHCKE.

3. Tapaco, O. M. ®usuka : yde6Hoe mocodbue / O. M. TapacoB. — Mocksa : ®OPYM :
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanpHoe obpazoBanue). - ISBN 978-5-91134-777-2. -
Texkcr : osmekrponnbid. - URL: https://znanium.ru/catalog/product/1012153 (mata oOpateHus:
06.04.2026). — PexxumM q0OCTYyIIA: 11O TOAIHKCKE.

4. PomquonoB, B.H. ®usmka: yuyeObHOe mocobme nisi cpeaHero  npodeccrnoHaIbHOTO
obpazoBanus / B. H. PoguonoB. — 2-e u3z., ucnp. u gorn. — Mocksa : U3gatensctBo FOpaiit, 2023, —
265 c. — (Ilpodeccnonanproe obpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : 2NEKTPOHHBIH //
O6pazoBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nata obparieHus:
06.04.2026).

5. Iunckuii, A. A. ®usuka : yueonuk / A.A. [Munckuii, I'.}O. I'pakoBckuii ; mox obu. pexa. FO.U.
Huxa, H.C. IlypsimeBoii. — 4-e uzn., ucnp. — Mocksa : @OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee mpodeccuonanbHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 31MeKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1712397 (mara oopamienus: 06.04.2026). — Pexxum moctyma:
IO TIOJIITHCKE.

HNuTepHeT-pecypcesl:

1. Otkpeiteiii komutemk. ®dusmka : caidt. - URL : http://www.physics.ru (mara oOpamieHus
06.04.2026). — TeKCT : DIIEKTPOHHBIIA.

2. ®uszuka aist Bcex. 3amauu no ¢usuke ¢ pemenusmu : caidt. — URL : http:/fizzzika.narod.ru
(mata obpamienus 06.04.2026). — TekcT : 3IeKTPOHHBIH.

3. KBanT: Hay4yHO-mOMyJsIpHBIA  (pU3HKO-MaTeMaTHuecKuii skypHanm : caidt. — URL
http://kvant.mccme.ru (mara oopamienus 06.04.2026). — TekcT : 31€KTPOHHBII.
4. MonexynsipHas ¢usuka : cait. — URL :  http://marklv.narod.ru/mkt/ (mara oOparmieHwus

06.04.2026). — TeKCT : 31eKTPOHHBIIA.

5. ®wusuka Bokpyr Hac : caifr. - URL : http://physics03.narod.ru (mata oopamenus 06.04.2026). —
TekcT : aIeKTPOHHBII.

6. ®usmka.py: calWT A ydammxcs W TmpernogaBareneit  ¢usmkm @ cadt. - URL
http://www.fizika.ru (mara oopamienus 06.04.2026). — TekcT : 3JI€KTPOHHBII.

7. Slnepuast ¢usuka B Uutepnere : caitr. - URL : http://nuclphys.sinp.msu.ru (mata o6parieHus
06.04.2026). — TekCT : 21eKTPOHHBIIA.

5 KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHUSI YUYEBHOW
JUCLUIINHBI
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5.1 Tekymuii KOHTPOJIb

MP47, MP48, MP54, MP55, MP
56, MP 43, JIP16, JIP27, JIP34,
JIP32,

Kounrtponupyemslie HaumenoBanue
Ne | paznens! (Tembr) Konrpoupyemsie pesymnraret (OK OLIEHOYHOTO Kpurepuu
% | basaeib! u [TK, TP, JIP, MP) H PHTEp
yueOHOM JUCIUTIITHHEI cpencTBa OIICHKH
1 Paznen 1. ®usuka u OK 01 (ITP62_OVII.06) Tect CwMm. HIDKE
METO/bl HAyYHOTO [K 2.2,( [TP64_OVII.06)
MO3HAHUS JIP3, JIP7, JIP25, JIP26, MP2,
MP7, MP11, MP38, MP39
2 | Paszmen 2 MexaHuka OK 01 (ITP62_OVII.06) Ipaktrdeckoe CM. HIDKE
OK 02 (ITP69_OVYII.06) 3AHSITHC
Tema 2.1 Kunematuka | QK 03 (IIP67 _OVYIL06) (IIPAKTHYECKOR
OK 06 (ITP63_OVII.06) 3aJIaHue)
K 2.2 (11P64_OVII.06)
JIPS, JIP9, JIP25, MP4, MP6, JlaboparopHast
JIP32, MP21, MP23, MP46, JIP14, | pabora
JIP13, JIP12
3 | Tema 2.2 Ilunamuka OK 01 (ITP62_OVYII.06) Ipaktieckoe CM. HIKE
OK 02 (ITP69_OVII.06) 3AHSITHC
OK 03(ITP67_OVTII.06) (TpaxTIHecKoe
OK 06 (ITP63_OVII.06) 3aJlaHue)
[IK 2.2 (ITP64_OVTII.06)
JIP25, MP4, MP6, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
4 | Tema 2.3 3aKoHEHI OK 01(ITP62_OVII.06) Ipaktieckoe CM. HIKE
COXpaHEeHHUs B OK 02(ITP69_OVII.06) 3AHSITHC
MEXaHUKe OK 03(ITP67_OVYIIL06) (TpaxTryeckoe
OK 06(ITP63_OVTII.06) 3aJIaHue)
OK 07 (ITP68_OVYII.06)
[IK 2.2 (ITP64 _OVIIL.06) JlaboparopHast
JIP25, MP4, MP6, MP 10, MP9, pabora
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12
5 | Tema 2.4 CraTtuka u OK 01 (ITP62_OVYII.06) Tecr CwMm. HUXKE
TUAPOCTAaTHKA OK 02 (ITPG9_OVYII1.06)
OK 03 (ITP67_OVII.06)
OK 06 (ITP63_OVYII.06)
OK 07 (ITP68_OVYII.06)
OK 09 (ITP61_OVTI1.06))
JIP25, MP4, MP6, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
6 | Pazmen 3 OK 01 (ITP62_OVYII.06) Tecr CM. HIXKE
MonexynsapHas ¢usuka | OK 02 (ITP69_OVYII.06)
Y TEPMOJIMHAMUKA OK 03 (ITP67_OVYII.06) Kontponshas
OK 04 (ITP66_OVYII.06) pabora
Tema 3.1 OK 05 (ITP65_OVII.06)
OcHoBrl Moniekyisipao- | OK 06 (ITP63_OVYII.06) [paxTideckoe
kuHetndeckoit reopun | OK 07 (ITP68_OVYII.06) 3aHITUE
OK 09 (ITP61_OVTI.06)) (MpaxTHecKoe
[IK 2.2 (11P64_OVII.06) 3aJ1aHue)
MP3, MP5, MP15, MP23, JIP26,
MP28, MP29, MP31, MP32, JlaboparopHast
MP33, MP34, MP37, MP44, pabora
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7 | Tema 3.2 OcHOBHI OK 01 (ITP62_OVYII.06) Tecr CM. HIKE
TEPMOTMHAMHUKH. OK 02 (ITP69 OVII.06)
TernoBbie MaIIMHEI. OK 03 (ITP67_OVYII.06) [paxTuyeckoe
OK 06 (ITP63_OVII.06) 3AHSITHC
OK 09 (ITP61_OVII.06) (TpakTIdgecKoe
I1K 2.2 (ITP64_OVII.06) 3a/IAHKC)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, MP30,
MP35, JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12, JIP16, JIP27
8 | Tema 3.3 Arperatusie | OK 01 (ITP62_OVYIIL.06) INpakrrdeckoe CM. HIKE
COCTOSIHHSI BEIIIECTBA. OK 02 (ITP69_OVII.06) 3AHSTHC
®da30BbIE TIEPEXOIBI OK 06 (ITP63_OVII.06) (TpaxTIHecKoe
K 2.2 ([1P64_OVII.06) 3a71aHIe)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32, MP21, | JlaGopatopHas
MP23, MP46, JIP14, JIP13, JIP12, | pabora
JIP16
9 | Pa3men4 OK 01 (ITP62_OVII.06) Tecr Cwm. HIDKE
DJNEKTPOAMHAMUKA OK 02 (ITP69_OVYII.06)
OK 03 (ITP67_OVYII.06) IMpaxmideckoe
Tema 4.1 OK 06 (TTP63_OVYII.06) 3aHSTHE
DJeKTpocTaTuKa OK 07 (ITP68_OVYII.06) (MpaxTHecKoe
[IK 2.2 (ITP64_OVTIIL.06) 3a1aHue)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIPG6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31
10 | Tema 4.2 OK 01 (ITP62_OVII.06) Ipaktreckoe CM. HIKE
IMocTosiHHBIH OK 02 (ITP69_OVII.06) 3aHSITHE
IEKTPUIECKUH TOK. OK 03 (ITP67_OVYII1.06) (mpaxTvyeckoe
OK 06 (TTP63_OVII.06) 3a/1aHKe)
OK 07 (ITP68_OVYII.06)
IK 2.2 (ITP64_OVII.06) JlaGoparopHas
JIP25, MP4, MP6, MP13, MP17, | padora
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
Tema 4.3 OK 01 (ITP62_OVII.06) Tecr CM. HUXKe
11 | Onexrpuyeckuii Tok B | OK 02 (ITP69_OVII.006)
pa3IM4YHBIX Cpefax OK 03 (ITP67_OVYII.06) JlaboparopHast
OK 06 (ITP63_OVII.06) pabora

OK 07 (ITP68_OVII.06)

TIK 2.2 (IIP64_OVYIL06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
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12 | Tema 4.4 MaruutHoe OK 01 (ITP62_OVYII.06) Tecr CM. HIKE
none OK 02 (ITP69_OVII.06)
OK 03 (ITP67_OVYII.06) Ipaxmideckoe
OK 06 (ITP63_OVII.06) 3AHSITHC
OK 07 (ITP68_OVII.06) (TpakTIdgecKoe
[IK 2.2 (TTP64_OVTI.06) 3aJlaHue)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
13 | Tema 4.5 OK 01 (ITP62_OVYII.06) Tecr CM. HIKE
DJeKTpOMarHuTHasI OK 02 (ITP69_OVII.06)
WHIYKIAS OK 03 (ITP67_OVII.06) IpaxTideckoe
OK 06 (ITP63_OVII.06) 3AHSITHC
OK 07 (ITP68_OVYII.06) (TpaKTHYecKoe
[IK 2.2 (ITP64_OVTIIL.06) 3a1aHue)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIPG6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
14 | Pasgen 5 OK 01 (ITP62_OVTII.06) Tect CM. HUXKe
KoneGanus 1 BOJTHBI OK 02 (ITP69_OVII.06)
OK 03 (ITP67_OVYII.06) KoHtpornbHast
Tema 5.1 OK 06 (ITP63_OVII.06) pabora
MexaHn4ecKre OK 07 (ITP68_OVII.06)
KoJIeOaHUs U BOJTHBI [IK 2.2 (ITP64_OVYIL.06) Ipakmieckoe
JIP25, MP4, MP6, MP13, MP17, | zansne
MP18, MP19, MP20, JIPS, JIP6, | (mpakmiyeckoe
JIP32, MP21, MP23, MP44, | zananue)
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP16, JIP27, JIP28, JIP31 JlaboparopHast
pabora
15 | Tema 5.2 OK 01 (ITP62_OVII.06) Ipaktreckoe CM. HIKE
ONeKTpOMarHuTHBIE OK 02 (ITPG9_OVYII1.06) 3aHTUE
KOJIeOaHUS U BOJTHBI OK 03 (ITP67_OVYII.06) (TpaxTHyeckoe
OK 06 (ITP63_OVII.06) 3a/1AHKE)
OK 07 (ITP68_OVYII1.06)
IK 2.2 (ITP64_OVII.06) Tecr
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP27, JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP16, JIP27, JIP28, JIP31
16 | Tema 5.3 OK 01 (ITP62_OVYII.06) Tecr CM. HIXKE
Orntrka OK 02 (ITP69 OVII.06)
OK 03 (ITP67_OVYII.06) KoHrpomnbHast
OK 06 (ITP63_OVII.06) pabora

OK 07 (ITP68_OVIL.06)
T1K 2.2 (TIP64_OVYIL06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44,
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MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

17

Pasgen 6. OcHOBEI
CIICIUAILHOM TCOPHUH
OTHOCHUTEJIBLHOCTH.

Tema 6.1

OCHOBBI CIEIUAIEHON
TEOPUH
OTHOCHUTEIBHOCTH.

OK 01 (ITP62_OVYIL.06)
OK 02 (ITP69_OVI1.06)

OK 03 (ITP67_OVIL.06)

OK 06 (ITP63_OVIL.06)

OK 07 (ITP68_OVI1.06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tect

CM. HIKE

18

Paszngen 7 KsanrtoBas
¢dusmnka

Tema 7.1
Kopnyckynspao-
BOJIHOBOU Jyajlu3M.

OK 01 (ITP62_OVI1.06)

OK 02 (ITP69_OVTL06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVTL06)

OK 07 (ITP68_OVTL06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31

Ipaxmueckoe
3aHTUE

(TpaxTrgeckoe
3a71aHKC)

CM. HIXKe

19

Tema 7.2
CrtpoeHnue atoma

OK 01 (ITP62_OVI1.06)

OK 02 (TITP69_OVII.06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVIL.06)

OK 07 (ITP68_OVII.06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP27, JIP28, JIP31

Tect

Ipaxmueckoe
3aHTHE
(TpakTIdecKoe
3a71aHKC)

CM. HIKE

20

Tema 7.3
ATomHOE SIIpO

OK 01 (ITP62_OVIL.06)

OK 02 (ITP69_OVTI.06)

OK 03 (ITP67_OVII.06)

OK 06 (ITP63_OVTL.06)

OK 07 (ITP68_OVII.06)

JIP25, MP4, MP6, MP13, MP17
MP18, MP19, MP20, JIP5, JIP6
JIP32, MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13, JIP12
JIP16, JIP27, JIP28, JIP31

Tect

Ipaxmiueckoe
3aHTHE
(TpakTIdIecKoe
3a71aHKC)

CM. HIKe

21

Paznen 8. DieMeHTHI
aCTPOHOMUHU U
acTpo(u3uKy.

Tewma 8.1 DnemeHTsI
ACTPOHOMUH U
acTpo(u3UKH.

OK 01 (ITP62_OVIL06)

OK 02 (ITP69_OVTL.06)

OK 03 (ITP67_OVIL.06)

OK 06 (ITP63_OVTL06)

OK 07 (ITP68_OVTL06)

OK 0.9 (ITP61_OVYIL06)

JIP3, JIP7, JIPS, JIP9, JIP16, JIP27
MP1, MP3, MP15, MPI2, MP13
MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10

Tecr

CM. HIKe
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Kpurtepnu oleHKH NPaKTHYeCKOr0 3aaHMs:

«5» (OTIIMYHO): BBICTABJISIETCSl CTYICHTY, €CIIM pacdeTHass W rpaduyeckas 4acTH BBITIOJTHECHBI B
MOJTHOM 00beMe, perieHrne opopMIIEHO C COONIOIEHHEM YCTAaHOBJICHHBIX MPAaBHJ; CTYIEHT CBOOOIHO
BJIQJICET TEOPETUICCKUM MaTePHAIIOM, 0€30IIIMO0YHO IPUMEHSIET €T0 MPH PEIICHUN 3a]1ay.

«4» (XOpOmIO): BBICTABIACTCS CTYICHTY, €CIM TpPU BBIIOJHEHUH 3aJaHUS JIOMYILEHBI
HE3HAYUTEIIbHBIC OIIUOKH, pelieHre OPOPMIICHO C COOJIOJICHUEM YCTAHOBJICHHBIX MPABWII, CTYICHT
CBOOOJTHO BJIaJICET TEOPETUUECKUM MaTepHaIoM, 0€30IMO0YHO MPUMEHSET ero MPH PELICHUHN 331a4;

«3» (yIOBJICTBOPUTEIBHO): BBICTABISIETCS CTYACHTY, €CIHM 3aJaHWE BBIIIOJHEHO C «TPYOBIMI)
omunOKaMu, pemeHne opopmIIeHO 6e3 COOJIIOICHHS YCTaHOBICHHBIX MTPABUI

«2» (HEyIOBIETBOPHUTEIBHO): BBICTABIISIETCS CTYACHTY, €CIM paboTa HEe BBITIOJIHEHA.

Kpurtepuu oneHku J1abopaTopHOro 3aHATHS:

«5» (OTIMYHO): BBIMOJHEHBI BCE 3a/aHMsl JTA0OPATOPHOM PabOThI, CTYACHT YETKO M 0e3 OImMOOK
OTBETHJI Ha BCE KOHTPOJIBbHBIE BOIPOCHI.

«4» (XO0polIo): BBINIOJHEHBI BCE 3a/aHus J1a0OpaTOPHOM pabOTHI; CTYIEHT OTBETWJI Ha BCE
KOHTPOJILHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YIOBJIETBOPUTEILHO): BBINIOJHEHBI BCE 3a/laHUsl J1TAOOPAaTOPHOH pabOThl ¢ 3aMEUaHUSIMH,
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEYaHHUSIMU.

«2» (He 3a4TEHO): CTYJICHT HE BBITIOJIHMJI WJIM BBIMOJIHUI HEMPABUILHO 3aJIaHMs JIa00paTOpHOU
paboThI; CTYACHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMMOKAMH HJIM HE OTBETHJI HA KOHTPOJbHBIC
BOTIPOCHI.

Kpurepuu oieHKH TeCTUPOBAHUS:

3a IpaBUIIBHO BBITIOJHEHHOE JCHCTBUE, 3a]JaHUE BBICTABIISICTCS ITOJIOKUTEIIbHAS OlleHKa — | OasuI.

3a HeNmpaBWJIBHO BBHIMOJIHEHHOE NEHCTBHE, 33JaHME BBICTABISIETCS OTpHIATeNbHas omeHka — 0
6aos.

Jlist onieHKM 00pa30BaTeIbHBIX JOCTIKEHHH 00yJarOIUXCsl IPUMEHSIETCS YHUBEpCaIbHAS MIKAJIA.

[IporeHT pe3ynbTaTUBHOCTH (ITPaBUIIBHBIX KauecTBeHHas olieHKa ypoBHS OJITOTOBKU
OTBETOB) 6am1 (oTMeTKa) BepOaTbHBIN aHAIOT
90 +100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 +79 3 YJIOBJICTBOPUTEIHHO
MmeHnee 70 2 HEY/I0BJIETBOPUTENIBHO

Kpurepun oueHKH KOHTPOJILHOM PadoThI:

«5» (OTJIMYHO): 3aCIy)KMBAaeT CTYAEHT, OOHApYKUBIIMHA BCECTOPOHHEE, CHUCTEMaTHYECKOe H
riy0OoKoe 3HaHWE Y4eOHO-TIPOrPaMMHOTO MaTephajia, yMEHHe CBOOOJHO BBITIONHSITH 3aJaHMs,
IPEyCMOTPEHHBIE TPOTPaMMOii.

«4» (XOpOII0): BBICTABISIETCS CTYAEHTAM, MMOKA3aBIIMM CHCTEMATHYECKHN XapaKTep 3HaHWH 1O
TeMEe U CHOCOOHBIM K HMX CaMOCTOSTEIbHOMY IONOJHEHHI0O M OOHOBJICHHMIO B XOJ€ JaybHeHIuei
y4aeOHOU paboThl M MPOPECCHOHATHHOU ACATEIHHOCTH, JTOMYCTHBIITUM HE3HAYUTEIHHBIC OMMUOKH TIPH
BBITTOJIHEHUH PaOOTHI.

«3» (yIOBIETBOPHUTEIBHO): BBICTABISIETCSI CTYIEHTaM, JOIYCTHBIIUM MOTPENTHOCTH B OTBETE HA
TEOPETUYECKHE BOMPOCH! M MPH BHIIOIHEHUU MPAKTHUECKOW YacTH, HO 00JIaaroluM HEOOXOJUMBIMU
3HAHUSMH JUIS UX YCTPaHEHUS 1O/ PYKOBOJCTBOM TPETIOaBATEIS.

«2» (He 3auTeHO): BBICTABIIAETCS CTYAEHTY, OOHApyKUBIIEMY MpoOeNbl B 3HAHUSX OCHOBHOTO
y4eOHO-TIPOTPaMMHOTO  MaTepuaia, JOIMYCTHBIIEMY TPUHIMIAAIGHBIE OMMMOKA B  BBITIOJHEHUH
MPEYCMOTPEHHBIX MPOTrpaMMON 3aaHu.

5.2 Ilpome:kyTOYHAS aTTeCTALUSA

[IpomexyTouHas arrecTalusi OOYyYaIOUIMXCS OCYLIECTBISIETCS 110 3aBEPIICHUHU H3YYCHHS
yaeOHoro npeamera «Du3nKa» U O3BOJISET ONPEACTUTh KAYECTBO M YPOBEHD €€ OCBOCHHUSI.
dopma TPOMEKYTOUHOU ATTECTALIMHU 110 NpeaMeTy «DPu3uKa» — 3a4eT C OLIEHKOW U JK3aMEH.
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Pe3yabTarhbl 00yueHust

OneHouHbIe cpeacTBa
JJISI IPOMEKYTOYHOM aTTecTAllMA

3ader ¢ OLEHKOH

OK 01, OK 02, OK 03, OK 06, OK 07,
OK 09,IIK 2.2

Koutpoabnast padora
1.3anmummre  IMOKa3aHHS MaHOMETpPA, OIPEACIIIONICTO MTaBJICHHC
JKUJKOCTH WIM Ta3a B 3aMKHYTOM oObeme. OTBET NalTe YHCIIOM,
OTJIENSSI NECITHIHYIO POOb 3aIATOM.
MIIa

—

\\U\‘”II.

/St

2.Uneanbhbrii ra3 coepiwi padory 300 [k ¥ mpu 3TOM BHYTPEHHSIS
sHeprus rasza yseauuuiachk Ha 300 JIx. Kakoe koqrnuecTBO TEIIOThI
OTJaJjl WIH MOJIY4HJI I'a3 B 3TOM Ipouecce? Hox
4.3. VneanpHas TEIUIOBask MalllMHA COBEPIIACT 32 OJIUH IIUKJI PaboTy
100 Jix. Temneparypa narpesarens 100° C, xomogunsruka 0° C.
Haiitu xonmuecTBo Temuia, 0TIaBaeMoe 3a OJUH LUKJI XOJOJMIBHUKY.

JIx
4. BctaBbTe MPOMYIIEHHOE CIIOBO:
3akoH [lackans — OCHOBHOH 3aKOH T'MAPOCTATUKH, COTIIACHO
KOTOPOMY JIaBJICHHE Ha IIOBEPXHOCTH JKUAKOCTH, IPOU3BEACHHOE
BHCIIHMMU CHUJIaMHU, IEPCAACTCA KUAKOCTLIO BO BCEX
HanpaBJICHUIX.
5. Beruncanre naBieHue, OKa3bIBAEMOE THAPABIMYECKUM MACIOM C
m10THOCTEI0 900 Kr/M° B TIOTHOCTHIO 3AMONTHEHHOM COCY/IE BBICOTOM
0,7 M. YcKopeHHe CBOOOHOTO MaeH s IPHHATH 3a 10 M/c?.

I1a.

9K3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06,
OK 09, IIK 2.2

TecT

1. Hcnonb3ys nepBblil 3aKOH TEPMOAMHAMUKH, YCTAHOBUTE COOT-
BETCTBUE MEXIy 0COOCHHOCTSIMU TEIIOBOIO MPOLIECCa B HI€AIbHOM
rase ¥ ero Ha3BaHUEM.

K kaxmomy sJIeMEHTY TEepBOTO CTOJIOIA TOI0EPUTE COOTBETCTBYIO-
MK 3JIEMEHT W3 BTOPOrO U BHECHUTE B CTPOKY OTBETOB BBLIOpaHHBIC
IUQPHI IO, COOTBETCTBYIOLIMMHU OyKBaMH.

OcobeHHoCcTH TIpoIiecca Hazsanue nportecca
A) Bce nepemaBaemoe rasy Ko- 1) N3oxopHsrit
JINYECTBO TEIUIOTHI UAET Ha CO- 2) UzoTepmuyeckuit
BEpIICHUE Ta30M pa0OThI 3) Uzo6apHbIit
b) U3menenune BHyTpeHHEH 4) AnnaGaTHbIN

OHEPIrruu ra3a paBHO KOJINMYECTBY
MepelaHHON TETUIOTHI, IIPU STOM
ra3 He COBEpIIaeT paboThI
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1. BcraBpTe npomnyIieHHOE CII0BOCOYETAHHUE:!

- 3TO SBJIEHHE BO3HMKHOBEHHS TOKa B 3aMKHYTOM
NPOBOJHUKE NpPU HM3MEHEHHMHM MarHuTHoro mnois. JlaHHoe sBieHHe
JISKUT B OCHOBE Pa0OTHI T€HEPaTOPOB U TPaHC(HOPMATOPOB TOKA.

2. IIepeBenute B Ila cienyromue noka3aHus:

100 aT

5 Mna

20 rlla

3. BriOepute npaBuibHbIE yTBEPKACHUS:

A) C riryOuHO# faBiieHHe )KUIKOCTH YBEITMUUBACTCS.

B) InsnekTpuKu-3TO BelecTBa, He MPOBOASALINE IICKTPUUECKUI TOK

B) Usmeputs pruzmueckyro BETUYHHY — 3TO 3HAYUAT HAUTH

HOTPEIIHOCTh U3MEPEHHUSL.

I') Ilpn HarpeBaHWU IPOBOJMMOCTH METalIa BO3pacTaeT
IIpakTH4yeckoe 3aganue

1. Ecin Temmeparypa Harpesatenst 600 °C, a xomommisHuKa (—

20) °C, To KO3(PHIHMEHT MONE3HOro JCHCTBHS HICATHHOTO TEIIOBOIO

JIBUTATENIS TPUOJTU3UTEIIHHO PaBeH. ..

2. B Tonke TemsmoBoro naBuratenas OpU CKUTAHWU TOILUIMBA

BBIICTTHIIOCH KOJIMYECTBO TemwioThl, paBHoe 50 k/[x. Koaddunuenrt

nonesHoro neiictBusi nsuratens 20%. Kakyro paboty cosepiumnt

JBUTATEID?

3. Uro0Obl yMEHBIINTh OCEJAHHE MBUIM HAa CTEHAX 3JaHHMU, HX

MOKPHIBAIOT ~ CIEHUaNbHOM Kpackoi. KakumMu snekTpuiyeckumu

CBOWCTBAMM [OJDKHA OOJIafaTh Takas Kpacka, €CIM H3BECTHO, YTO

IbLJIb, HOJHUMASICh B BO3LyXe, OOBIYHO 3apsiKeHa MOJIOKHUTEIBHO?

4, B nepBuuHOl 00MOTKE MOBBIIIAOIIEro Tpanchopmatopa 80

BUTKOB, a Bo BTopuuHoil 1280. HampsikeHne Ha KOHIAX MEPBUYHON

obmoTku 120 B, a BenmnumHa TOKa BO BTOpWUYHOH oOMoTke 0,25 A.

Onpeenure MoJIe3HYI0 MOIIHOCTh TpaHcdopmaTopa.

5. Kak »skcneprMeHTanbHO ONpPENENUTh MOIYJb YIPYTrOCTH

TBEPJOrO TeJa.

Kpurepun oneHkn 3a4eTa ¢ OLEHKOI U IK3aMeHa
- «OTIU4HOY» - TEOPETHUUECKOE COJEpKAHNE Kypca OCBOEHO MOJIHOCTHIO, O€3 MpoOesoB, yMEHUs
c(OpMHPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTrPaMMOM yueOHbIE 3a/laHUsl BBIOJHEHBI, KauyeCTBO HX

BBITIOJIHEHU S OICHCHO BBICOKO.

- «Xopouo» - TEOpPEeTUYECKOe COJepKaHHe Kypca OCBOEHO IIOJHOCThIO, 0e3 MpoOesnos,
HEKOTOpbIe yMEHHS CHOPMHPOBAHBI HEIOCTATOYHO, BCE MPETYCMOTPEHHBIE MPOrpaMMON yueOHBIE
3aJlaHus BHIMIOJIHEHBI, HEKOTOPbIE BHU/IbI 331aHUN BHITIOJTHEHBI C OITHOKAMH.

- «YIOBIIETBOPUTENHHOY» - TEOPETUUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEb
HE HOCST CYIIECTBEHHOTO XapakTepa, HeOOXOAUMBbIE YMEHHS pabOThl C OCBOCHHBIM MaTe€pHAllOM B

OCHOBHOM C(OPMHUPOBAHBI,

OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoN OO0y4YeHHs] y4eOHBIX

3aJJaHUN BBINTOJIHEHO, HEKOTOPBIE U3 BBHITIOJHEHHBIX 33/1aHUI colepKaT OINOKH.
- «HeynoBneTBOpUTENBHO» - TEOPETHUYECKOE COJEp:KaHUE Kypca HE OCBOEHO, HEOOXOAMMBIE
yMeHHs He ¢(hOpMHUPOBaHbI, BHINOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyObIe OMINOKH.
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IIpunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH

[Ipy mpoBeneHUM TEOPETUUYECKHMX U MPAKTUYECKUX/TA0OPATOPHBIX 3aHATUH HCIONb3YIOTCS
CJIEYIOIME NIEAArOTUYECKUE TEXHOJIOTUU:

Ne Hazpanue [enb ucnonb30BaHUs [Inanupyemslit Omcanuye mopsaKa
/o o0pa3oBaTeabHOM o0pa3oBaTe’IbHOM pe3ynbTaT WCTIONIb30BaHUSA (aJrOpUTM
TEXHOJIOTHH (C TEXHOJIOTHH HCTOJIb30BaHUS MIPUMEHEHUS) TEXHOJIOTHH B
YKa3aHHEM aBTOpa) 00pazoBaTensHOM MIPaKTHIECKOH
TEXHOJIOTHH poQeCCUOHATTEHOM
JIeSITeIbHOCTH
1 TexHonorus PasButue meiciurens | Bo3MoxHOCTB ITpuém «MucepT»
KPUTHYIECKOTO HBIX HAaBBIKOB YYallll | JMYHOCTHOIO pocTa
MBIIIICHUS XCs1, HeOOXOIUMBIX H | 0OydJaromerocs, Ilpuem ocymecTBiseTcs B
€ TOJIbKO B y4eOe, HO | pa3BUTHSA €ro | HECKOJILKO 3TaIloB.
U B OOBIYHOW KM3HM | MHmUBHAyanbHOCcTH, |l  ormam:  Ilpemaraercs
(yMeHue TNpUHUMATH | MOBBILICHHUE cucrema MapKUPOBKU
B3BELICHHBIE s¢dexTruBHOCTH TEKCTa, 4TOOBI
peuiCHusA, 3aHATUCTL | BOCOPUATUA noApas3aciuTb
c uHpopMaIme, | nHhopMaIuy; 3aKIIOYEHHYIO B HEM
aHATM3UPOBATh MOBBINLICHHE WHQOPMALIUIO  CIIEAYIOMINM
pasMyHBIE CTOPOHBI | MHTEpeca, Kak K | 0Opazom:
ABJICHUH [p.), T. €. | U3ydaeMoMy v «TaIOYKOI»
pasBUTHE MaTepuany, Tak M K | IOMEYaeTcs TO, YTO YXKE
CIIOCOOHOCTH K | caMoMy  mporieccy | M3BECTHO YYalIuMCH;
€amM000pa30BaHHUIO. o0y4yeHus;  yMeHHE - 3HAKOM «MUHYC»
KPUTUYECKU MOMEYaeTCsI TO, 41O
MBICJIHUTb. MPOTHBOPEYHT uX
MPEICTABICHUIO;
+ 3HAKOM «IUTIOCY
MOMeYaeTCst TO, 410
SABJISICTCA JJIsL HHUX
WHTEPECHBIM u
HCOXHNJaHHbIM,
? «BOTIPOCUTEIBHBIN

3HAK» CTABUTCS, €CJIH YTO-
TO HESICHO, BO3HHUKIIO
JKeJIaHU€ Y3HaTh OOJIbIIIe.

II  oram: 4wmrags  TeEKcr,
y4arnuecs IMOMEYarT
COOTBETCTBYIOIIMM 3HAYKOM
Ha TTOJISAX OTJIEIIbHBIC
a03a1bl U MPEIIT0KEHHUS.

III STaIl: VYyamummMmcest
TpeaIaraeTcst
CHCTEMAaTU3UPOBAThH

WH(POPMAITUIO, PACIIONIOKHUB
ee B COOTBETCTBHH CO
CBOUMH IIOMECTKaMH B
CJIEIYFOIIYIO TaOIHITy:
4otan:  [locnmemoBarenpHOE
o0cyxaeHne Kaxmaoi rpadbl
TaOJIALBL.
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[Tpuem CIOCOOCTBYET
Pa3BUTHIO AHAJTMTHYECKOTO
MBILUICHUS. TIPH  M3y4YCHHU

HOBOTO marepuana,
SIBIISICTCS CpPeICTBOM
OTCIIC)KUBAHUSI  TTOHUMAHHSI
MaTepuana)

[Tpuém «Kmacrep»

310 cnocob Tpaduyeckoit

OpraHu3aluu Marepuana,
TTO3BOJISFOIIN I caenarthb
HaTr IS IHBIMHA TE
MBICIUTENIFHBIE  MPOIIECCHI,

KOTOpbIE HPOHMCXOAIT IPHU
MOTPY>KEHUU B Ty WM HHYIO
temy. Kiacrep sBnsercs
OTPa’KEHUEM  HEJIMHEUHON
(hopMbI MBIIUICHHS.
ITocnenoBarenbHOCTH
JNEeUCTBHI:

1. TIlocepeaumHe 4uCTOrO
mucTa  (KJIacCHOM  JIOCKH)
HamycaTh KIIIOUYEBOE CIIOBO
WIN TIPEIUIOKEHHE, KOTOpoe
SBISIETCSl «CEepIALEM» HUICH,
TEMBI.

2. Bokpyr «HakuaaTb»
ClI0OBa WJIM NPEIJIOKCHHS,
BBIpaXKaIoIue uueH, (HakThl,
00pa3bl, MOAXOJAIINE JUIS
maHHoit Ttemel. (Mogemu
YCTPOMCTB U MPUOOPOB)

IIpo6iemuoe oOyuenue
(T.A.Nnbuna)

1. poOyIeMHOe
U3JI0KEHUE;

2. YAaCTUYHO —

IIOMCKOBAas
EATENBHOCTE;

3. CaMOCTOSITENbHAS
HCCIIEN0BATENbCKAA
JIEeSITEIbHOCTD.

IIpuBieds CTyAEeHTOB

K aKTUBHOM
MBICITATEIIEHOM
JIeSITeJIbHOCTH, K
pEeIIeHuI0  Pa3HoOro
pona 3agay, KOTOpbIe
HEeTOCPEeICTBEHHO
CBSI3aHbI c
coiepKaHUEM

yueOHOro MaTepHaia.

CamocTOosTETHHBIN
(umu ¢ TIOMOIIBIO
YUHUTEIS) aHaju3
MPOOJIEMHBIX
cATyauuii, W  HX
penieHus
MTOCPEACTBOM

BBIJIBHYKCHUS
MIPEAIOKECHUM,
TUTIOTE3, ux
000CHOBaHUS u
JIOKa3aTenbCcTBa,  a
TaKKe ITpOBEpKa
MPaBUJILHOCTH
peleHus.

YacTUYHO-TIOMCKOBBIN
METO/1 O0yUYCHUSI:
co3/1aHue poOIeMHON
CUTyalluu Tpu OOBACHECHUH
HOBOT'O Martepuaia
(BOTIPOCHI, 3ajava,

9KCTIIEPUMEHTATILHOEC
3aJlaHue TPH 3aKPEIICHUU
y4eOHOro MaTepuraa)
KOJUIEKTUBHOE 00CYyXIeHHE

BO3MOXHBIX TOJXOJIOB K
pEIIeHnI0 poGIIEMHOM
CUTyalluu (ypox
cUCTEeMaTH3aluH u

00001IeHYS 3HAHUT).

Metoa npoOieMHOTro
U3JI0KEHUS
BBIABUI'alOTCA THUIIOTE3BI IIO0
TEME, oTBE€prad OJHU U
apryMeHTupys BBIOOD
ApYyrux, BbICTpaBaHUC
JIOTUKH paccyxJIeHuH,
aHaIm3 ITOCTABJICHHBIX
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npobaeM (M3ydeHHe HOBOM
TE€MbI, MOCTAHOBKA TEMbI H
1eNeld ypoka)

KontekctHoe
oOydeHue
(A.A.BepOumkmii)

OOecneuenue
JIMYHOCTHOI'O
BKJTFOUCHUSI CTY/ICHTA
B y4eOHYIO
JIEATENLHOCTD

YmMenue
aHAIM3UPOBATH
PoOJIEMBI, UCKATh
aJICKBaTHBIE CIIOCOOBI
WX pEIICHUS,
MO3HAHHUE CIIOXKHYIO,
MHOTOTPaHHYO
CTPYKTYpPY CBOEH
Oymymeit
podeCCHOHATTEHOM
JIESATEIILHOCTH

Keiic — meTon
(He3aBepILICHHBI METON)
CTyJIeHTaM Oyner
NpeIJIOKeHa JIMIIb  YacTh
WHPOPMAIIH, BCIO
ocTanpHyl0 HH(pOpMANHUIO -
CTYZACHTHI MOTYT
MOYEePIHYTh 0o u3
JIMYHOTO OIbITa, MO0 U3
JIpyrux HNCTOYHUKOB
uHpOpMaUK ~ — I-net,
CIpaBouyHass  JIMTEpaTypa,
JKypHaJIbI, CHELUAIUCTHI,
oOnajamone  OIBITOM B
pelieHnr JaHHBIX TpobieM
u T.aI. (IpU TIPOBEIACHHUH
mabopaTOPHBIX pabor,
pelieHne KayeCTBEHHBIX W

pacyeTHBIX 3a/1a4)

Henosas urpa
3TO  METOJ  TPYMIIOBOTO
o0yueHus COBMECTHO#
JeSTEeIbHOCTH B IIpoLEecce
pemieHns OOmMMX 3amad B
YCIIOBHUSX MaKCHUMaJIbHO
BO3MOXXHOTO TPHONMKEHUS
K peaJbHbIM NpOOIEMHBIM
CUTyalUsIM (pm
3aKpeIyIeHNd  H3YyYEHHOTO
Marepuaia,
cUCTEeMaTH3allukl  3HAHUM,
MIPaKTHYECKUE 3aHATHS).

KonrekcrHble 3anaun

(npakTuko-

OpUEHTHPOBAHHBIE)
3aJjauu, BCTPEYAIOTCs B TOM
Wi HWHOUI peanbHOU
curyauuu. HMX  KOHTEKCT
obecreunBaeT yCJIOBHSA I
NPUMEHEHUS M Pa3BUTHUS
3HAHUH  TpU  PEUICHUH
npo0jeM, BO3HUKAOIMUX B
peanbHOM JKU3HA
(mpakTHyeckue 3aHATHS,
nmabopaTopHbIe pabOTHI, dTall
3aKpeIyIeHus] 3HaHWM Ha
ypoKe).

Mos3roBoii lwrypm
N3yuenue HOBOI'O
MaTepuaa

3nopoBrecOeperatomas
TEXHOJIOTHSI
(H.K.CmupHOB)

OO0ecrieuenue
CaHHMTapHO-
TUTHEHAYECKOTO

Cobmronenue
OITUMAJIBHOTO
BO3IYIITHO-TEMIIOBOTO

Kountpons ocsemienus Bo
BpeMs 3aHATHA
JluHamuyeckas naysa
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COCTOSTHUSI Y9eOHOTO | pekuMa B OU3KyIETMUHYTKA B
TTOMETIICHIISI ayIUTOPHH. cepenune 3ansatus (1-2
(ocBemeHue, [TozuTnBHAS MUH).

MPOBETPHUBAHUE, TICUXOJIOTHYECKAs

TeMIIepaTypHBINA atMocdepa.

peXKIM) [Mognepxanue

OMoLMoHANbHAs paboTocmnocoOHOCTH

paspsaka Ha 3aHATHH.
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