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1 OBWIIASI XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI  YUYEBHOIi
JUCHMIIINHBI

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PabGouast mporpamma yueOHON TuCHUIUTHHBI «DU3UKa» SBISETCS YaCTHIO MPOrPAMMBI ITOATOTOBKU
CIELMAINCTOB CpeIHEero 3BeHa Mo crenuanbHocTa 22.02.09 Metamryprus 4epHbIX MeTauioB. PaGouas
IporpamMma COCTaBJIeHa JUIsl OYHOH (HOpMBI 00yUCHHUS.

1.2 Ileabr ¥ MecTO IMCUMIUIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKHU CIENHAJHCTOB
CpeIHero 3BeHa

VYyeOnass mgucruruiiHa — «@u3uKa» OTHOCUTCS K 001eo0pa3oBaTeIbHOMY ILHKIY POrPaMMBI
MOJITOTOBKH CIICIIUAIMCTOB CPEIHEr0 3B€HA M OTHOCHUTCS K mpeametHoi oomactu @I'OC cpemHero odmiero
oOpazoBanusi «EcTecTBeHHbIE HAYKN».

VYpoBeHb ocBoeHust ydeOHOM mucuuMIuiuHbBl B cooTrBeTcTBUU ¢ DPI'OC cpemnero o061ero
o0pa3oBaHus yIIIyOJIECHHBIN.

OcBoeHME TUCIUILIMHBI HAIIPABJIEHO HA JJOCTUKEHHUE CIEAYIOLIUX LEIeH:

e (QopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYaIOUMXCS K HAYYHOMY H3YyUEHHIO HPHUPOIH,
Pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BHUTHUE MPEJCTABICHUNA O HAYYHOM METOJE MO3HAHUS U (POPMHPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (opMUPOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjIbTaTa W3YYEHHsS] OCHOB CTPOEHUS MaTepuu
1 (yH/IaMEHTAJIbHbBIX 3aKOHOB (DPU3HKH;

e (QopMHpOBaHWE YMEHHUH OOBACHATH SBJICHUS C WCIOJNB30BaHHEM (HU3HUYECKHX 3HAHUH W
HAyYHBIX J0Ka3aTeNbCTB;

e (QopmHpoBaHUE MPEICTABICHUH O posiu (PU3MKHM AN pa3BUTHsS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

PaGouass mporpamma yueOHON AucHMIIUHBI «DU3HKa» HMEET MEXKIUCIUIUIMHAPHYIO CBS3b C
oOmreobpaszoBarenbHbIMU yueOHbIMU guctuuinHamMu OYI1.03 Maremaruka, OVIL.07 Xumus

VYuebHasg aucuuiuinHa — «DU3UKa» SABISETCS MPENIIECTBYIOIUM Ul U3YyYEHHs CIETYOLNX
JUCIUIUIMH U MojtyJiei: OCHOBBI METAJIITypruuecKoro Npou3Bo/CTBa, MarepuaioBeaenue, besomnacHoctsb
KHU3HEeATEIbHOCTH

2 IINTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOM JUCIUILIUHBI

OcBocHue COJACpIKaHUA yqe6H01”4 JUCIHUITIINHBI «Du3nKay obecneynBaeT JOCTHIKCHHUC
O6yan-OIIII/IMI/IC$I CICOYIOIUX PE3YIbTATOB!:



Oo0mme u npodeccnoHaIbHBIE
KOMIeTeHIIMH

Ilnanupyemble pe3yJbTaThl 00y4eHUs!

JIMYHOCTHBIE / MeTanpeaMeTHbIe

IlpenmeTHbIe

OK 01 Bribupats crmocoObI pemeHwmst

3aga4
JCATCIBHOCTH MMPUMCHHUTCIILHO
Pa3IMYHBIM KOHTCKCTaM

poheCCUOHANTBHOMN

K

JImgaHOCTHBIE pe3yNbTaThl OCBOSHHS YY€OHOW AMCIUTUTHHEI
OTPaKAIOT TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS
PYKOBOJICTBOBATHCS chopMuUpOBaHHON BHYTpCHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM II€HHOCTHBIX OpPHEHTAIIUi,
MO3UTHBHBIX BHYTPEHHUX YyOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIUOHHBIM  IICHHOCTSM  POCCHUHCKOrO0  OOIIECTBa,
pacimpeHne >KU3HEHHOTO OIBITa W OIbITa JIEATEIHPHOCTH B
mporiecce peanu3anuu OCHOBHBIX HaITpaBJICHUH
BOCIIMTATEILHON JACATCIBHOCTH, B TOM YHCJIC B YaCTH:
TPYJOBOTO BOCITUTAHUS:

JIP25. wnaTEepec k pasnuuHbIM cepam TpodecCHOHATBHOM
JEeSTeIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD

Oynymieit mnpodeccun W peanu3oBBIBaTH COOCTBEHHBIC
JKU3HEHHBIE IUIaHbI;

MertanpeaMeTHble  pe3yNbTaThl  OCBOGHHSA  y4eOHOM
JUCLUIUIMHBI OTPAXaroT:

8.1. OBnageHue YHUBEpCaIbHBIMU y4IeOHBIMU

M03HABATEIbHBIMH JCHCTBUSMU:

a) 0a30BbIE JIOTUYECKUE JICHCTBUS:

MP1. camocTodATeNbHO (HOPMYINPOBATH U AKTyaTHM3UpPOBAThH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

MP2. ycraHaBiaMBaTh CYNIECTBEHHBI MNpU3HAK WU
OCHOBaHWUS JIJIsl CpaBHEHMUSI, KJIAaCCU(PHUKAIIMK U 0000IICHNUS;
MP3. onpenensiTe uenu ACATEIbHOCTH, 3a4aBaTh apaMeTPhl
Y KPUTEPUH UX JOCTHKEHNS;

MP4. BbBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B
paccMaTpUBaEeMBIX SIBICHUSX;

MP5. BHOCUTH KOPPEKTHBBI B JE€STEIBHOCTb, OLIEHMBATH
COOTBETCTBHE pE3yJbTATOB LEJSM, OIEHUBATh PHUCKU
IMOCJIEICTBUI IEATEILHOCTH,

MP6. pa3BuBaTh KpEeaTUBHOE MBIIUIEHWE IMIPU PELICHUU
KU3ZHEHHBIX MPOOIIEM;

0) 6a30BbIE UCCIIEIOBATEIHCKUE JCHCTBHS:

MP7. Bnagere HaBBIKAMH Y4eOHO-MCCIIENOBATENbCKOM U

MIPOEKTHOU JIEeATCIEHOCTH, HaBBIKAMHM  Pa3pellCHUs
mpooIem;
MP12. BBISBASAT NPUYMHHO-CIEACTBEHHBIE CBS3U U

AKTYAJIM3UPOBATH 3a4a4y, BbIABUI'ATh TUIIOTC3Y €€ PCUICHUS,

[1P62_OVII.06. copMupOBaHHOCTh YMEHUN PACTIO3HABATH
¢usnueckue sBneHUs (Mpolecchl) U OOBACHATH MX Ha
OCHOBE  H3YYEHHBIX  3aKOHOB:  paBHOMEpPHOE  H
PaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBIDKEHHE, CBOOOIHOE
majiecHue TeJl, JABWKEHHE 1O OKPY)KHOCTH, HWHEPIHS,
B3aMMOJICHCTBUE Tel, KoeOdaTenbHoe IBUKEHIE, Pe30HaHC,
BOJIHOBOE JBIDKEHUE; TU(PQy3usi, OPOYHOBCKOE BIKECHHE,
CTPOEHHE XHUIKOCTeH W TBEPIBIX TeJ, N3MEHEHHEe o0beMa
TeJ MpY HarpeBaHUM (OXJIaXKIEHUH), TETUIOBOE paBHOBECHE,
WCTIapeHre, KOHJCHCAINs, IUIABJICHHUE, KPUCTAJUTH3AIIN,
KHUIIEHWEe,  BIQXHOCTh  BO3[yXa, CBs3b  CpeaHEH
KAHETUYECKON DHEPruMl TEIUIOBOIO JBM)KCHUS MOJIEKYN C
a0COJIFOTHON TeMIIepaTypoii, TOBBIINICHUE NIaBICHMs Tras3a
P €T0 HAarpeBaHWU B 3aKPBITOM COCYJE, CBS3b MEXKIY
rmapaMeTpamMl  COCTOSHHUS ~Tra3a B  H30MpOIeccax;
9JIEKTPHU3aLUs TeJ, B3aUMOJICHCTBUE 3apsiOB, HArpeBaHUE
MMPOBOJAHWKA C TOKOM, B3aNMOJCHCTBHE MAarHUTOB,
3JIEKTPOMArHUTHAS WHAYKIWSA, AEWCTBUE MAarHUTHOTO TOJIS
Ha TPOBOJHMK C TOKOM M JIBIKYIIMMCS  3aps,
OJICKTPOMAruuTHLIC KOHCGHHI/IH 1 BOJIHBI, HpHMOHHHeﬁHOe
pacnpocTpaHeHHe CBeTa, OTpaXCHHe, IpelIOMIICHHE,
uHTepdepeHnus, aUpaKius W TOJNApPH3alUs  CBETa,
qucriepcust ceeta; (OTodNIeKTpruueckuil 3¢ (GeKT, CBETOBOE
JaBJICHWE, BO3HUKHOBEHHE IIMHEHYATOro CIIEKTpa aToMa
BOZOPOA, €CTeCTBEHHAs u WCKYCCTBEHHAs
pPainoaKTUBHOCTD;




HaXOAWTh  apryMeHThl JUId  JOKa3aTelbCTBAa  CBOHUX
YTBEP)KICHUH, 3aJaBaTh IIapaMeTPhl U KPUTEPUH PELICHUS;
MP13. ananu3upoBaTh NOITY4YEHHBIE B XO/I€ PEIICHUS 3aa4l
pe3ynbTaThl, KPUTUYECKH OLIEHMBAaTh MX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

MP17. ymeTp NEepeHOCUTh 3HAHUS B IIO3HABATEIBHYH) U
MPaKTUIECKYI0 001aCTH KU3HEESTEIbHOCTH;
MPI18. yMeTp MHTErpuUpOBaTh 3HAHUSI U3
MIPEAMETHBIX 00J1acTel;

MP19. BeIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUrHHAIBLHBIC
IOAXOMABI U PELICHHUS;

MP20. craButh mPOOIEMBI
AIbTEPHATUBHBIC PELICHUS;

Pa3HBIX

W 33Ja4yy, JOITyCKAIoIIHne

OK 02 Hcnonb30BaTh COBpeMEHHbBIE
CpeicTBa  IOMCKA, aHalIM3a |
UHTEpIpeTalMi ~ WHPOpMAIUH |
WHPOPMALIMOHHBIE TEXHOJOTUU ISt
BBITTOJTHEHHUS 3a1a4
npodeccrnoHaNBHOM AeATeTbHOCTH

JIM4HOCTHBIE pe3yJibTaThl OCBOCHMS YUCOHOW AMCIUIUIMHBI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTH OOYYarOLIUXCS
PYKOBOJCTBOBATHCS chopMupoBaHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPHEHTAaLU,
MO3UTHBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIUX
TPaIWIIMOHHBIM  I[IEHHOCTAM  POCCHHCKOTO  OOIIEeCTBa,
pacuIMpeHre KU3HEHHOrO OMBITA U OMbITa JEATEIHOCTU B
rporecce peanuzanuu OCHOBHBIX HaIpaBJICHUI
BOCITUTATENbHOU AESATENBHOCTH, B TOM YUCJIE B YACTH:
LIEHHOCTH HAYYHOT'O MO3HAHMUSL:

JIP32. ¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
HAyKH © OOIIECTBEHHOW TPaKTUKH, OCHOBAaHHOTO Ha
JMaJiore KyJlbTyp, CHOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO
MecTa B MOJIUKYIHETYPHOM MHUPE;

JIP34. oco3HaHuWE UEHHOCTHM HAYYHOU JIE€ATEIbHOCTH,
TOTOBHOCTbH OCYIIECTBIIATh MPOEKTHYIO H
HCCIIEOBATEILCKYIO JCSATCIIBHOCTh HWHAMBHAYATIHFHO W B
rpymrue;

MeranpenmeTHbie pe3ynbTaThl OCBOGHUSI  y4eOHOH
TMACITATIINHBI OTPAXKAIOT;

8.1. OBnanenne YHUBEPCATHHBIMHU y4eOHBIMU

M03HABATENbHBIMH JCHCTBUSMU:

B) pabota ¢ nHpOpMaLHEH:

MP21. BrmameTes HaBBHIKAMH TMONy4YeHUS WHGOPMAIMHA W3
HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIEHO OCYIIECTBIISATh
NIOWCK, AaHaJM3, CHCTEeMaTH3alMI0 M HMHTEpHpPETaLHUIo

[TP69_OVII.06. chopMUpOBaHHOCTH COOCTBEHHOMN TO3HMIIUN
[0 OTHOIIEHHUIO K (pU3NYecKor MH(OpPMAIIUU, TOTy4aeMOi
U3 pasHbIX MCTOYHUKOB, YMEHUH HCIONL30BAaTh MU(PPOBHIC

TEXHOJIOTHH I IIOKCKa, CTPpYKTYPHUPOBaHHUS,
UHTEpIIPETallil W TPEACTaBICHUs y4yeOHOW W Hay4yHO-
MONYJIIPHOU nH(pOpMAIHH; pa3BuTHE YMEHUH

KPUTHYECKOTO aHaJIN3a MOJIy4yaeMOi HHPOPMaLIH;




WHGOPMAITUH Pa3IMYHBIX BUIOB U (DOPM MPEICTABICHUS;
MP23. omeHuBaTh AOCTOBEpPHOCTH, MP24. wmcmoIn30BaTh
cpenctBa  MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX
M OpraHW3alMOHHBIX 3a7a4 C COOJIOIECHHUEM TpeOOBaHMIA
3PrOHOMUKH, TEXHUKHU 0e3omacHoCTH, TUTHCHBIL,
pecypcocOepekeHus, MPABOBBIX M ATHUYECKUX HOPM, HOPM
WHPOPMALIMOHHON 0€30MaCHOCTH;

OK 03
pean30BhIBaTh
npodeccuoHalbHOE W JTMYHOCTHOE
pasBuTHE,  NPEINPUHUMATEIHCKYIO
JEeSITENTBHOCTE B TIPOQECCUOHATEHON
chepe, HCIIONB30BaTh 3HAHUSA 110
MIpaBOBOM u (huHaHCOBOI
TPaMOTHOCTH B Pa3IMYHBIX
’KM3HCHHBIX CHTYaIHsX

IlnanupoBath u
COOCTBEHHOE

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS y4eOHOW MUCIMILUIMHBI
OTPaXalOT TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJCTBOBAThLCSA cOpMUPOBAHHOM BHYTPECHHEN
MO3ULKEH JIMYHOCTH, CUCTEMOW ILIEHHOCTHBIX OpPUEHTALUH,
MO3UTUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOLIUX
TPaJUIHAOHHBIM  IICHHOCTSIM  POCCHICKOrO0  OOIIecTBa,
paciiipeHre KU3HEHHOTO OTbITa M ONbITa JAESITeIbHOCTH B
nporecce peanuzannu OCHOBHBIX HanpasJICHUN
BOCTIMTATENbHOMN IeATEIbHOCTH, B TOM YHCIIE B YaCTH:
JTyXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUS:

JIP12. chopMupoBaHHOCTE  HPABCTBEHHOTO
TUYECKOT'O OBEICHHS;

JIP13. cmocoOHOCTh OlEHMBaTh CHUTYAIlMI0 W TPHUHAMATH

CO3HAHUS,

OCO3HAHHBIC PCIICHUS, OPUCHTUPYSICh HA MOPAIBHO-
HPaBCTBCHHBIC HOPMBI U [ICHHOCTH;
JIP14. oco3Hanwe JUYHOTO BKJIaJa B IOCTPOCHUE

YCTOWYHMBOTO OYAYIIETO;

TPYJIOBOTO BOCIIMTAHUSL:

JIP26. TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHHUIO W
€amMo00pa30BaHUIO Ha POTSHKCHUH BCEH JKU3HM,
MeranpeaMeTHble  pe3yNbTaThl  OCBOCHHS
JHCIHUIUTAHBI OTPAXKAIOT:

8.1. OBnanenue YHHUBEPCATbHBIMU
MO3HABATENbHBIMH JCHCTBUSMU:

0) 6a30BBIC UCCIIETOBATEIILCKHUE JCHCTBHUS:
MP11. craButh U QOpPMYIHPOBATH COOCTBEHHBIC 3a]a4u B
00pa3oBaTeNbHON JeSITEEHOCTH 1 )KU3HEHHBIX CUTYaITHSIX;

y4eOHOM

y4eOHBIMU

8.3.  OBnaseHHe  YHHMBEPCAIBHBIMH  PETYJIATUBHBIMU
JNEUCTBUSAMU:

a) caMOOpTaHU3aIIHs:

MP38. caMOCTOSTENbHO OCYILECTBISATh IO3HABATEILHYIO
JISSTEIGHOCTh,  BBISIBIIATh  TPOOJIEMBI,  CTaBHTh U

[IP67 OVIL.06. chopMupoBaHHOCTh yMEHHS peIIaTh
pacyeTHBIC 3a/1a9H C SBHO 3aJaHHON (DU3UIECKOM MOJIEIBIO,
HCIIOJIB3YA (1)I/I3I/I‘-IGCKI/IG 3aKOHbI W NMPUHIOHWIBI, Ha OCHOBC
aHaIM3a yCIIOBUS 33/1a4l BEIOMpaTh (PH3MUECKYIO0 MOJEIb,
BBIETIATh  (pu3Wueckne  BEMWYMHBI W (OPMYIIBL,
HEOOXOIMMBIE ISl €€ PEIICHUS, MPOBOAWTH pacueThl U
OLICHUBATh PCaJIBHOCTD MMOJIy4Y€HHOTI'O 3HA4YCHUA
(h3nuecKoil BeNMUYWHBI, peIIaTh KadeCTBEHHBIC 3ajauH,
BBICTpamMBasi JIOTHUYECKH HENMPOTUBOPEUYMUBYIO ILEIMOYKY
paccy)kIeHH#d ¢ OmOpod Ha M3YYEHHBIC  3aKOHHI,
3aKOHOMEPHOCTH U (PM3UIECKHE SBIICHHS,




¢dopMmynupoBaTh COOCTBEHHBIE 3a7ayll B 0Opa3oBaTENbHON
JIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHsX;

MP39. caMOCTOATENBHO COCTAaBJATh IUIAH  PEIICHUS
MPOOJIEMBI C YYETOM HMECIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MIPEeANIOUTEHUH;

MP44. cmocoO6cTBOBaTE (POPMHUPOBAHHMIO W IMPOSBICHHUIO
IIMPOKOH SPYIUIMH B PA3HBIX 00JaCTIX 3HAHUH, TOCTOSHHO
MOBBINIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBCHB;
0) cCaMOKOHTPOJIE:

MP46. BiianeTh HaBbIKAMH MMO3HABATEILHON pediekCuu Kak
OCO3HAHMS COBEPILIAEMBIX JIEUCTBUA M MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YIHTATOB H OCHOBAHUII;

MP47. wucnons3oBaTh TpPHEMBI pe(IEeKCHH ISl OLECHKH
CHUTYalllH, BEIOOpa BEPHOTO PELICHUS;

MP48. ymeTh OLEHUBATh PUCKKU U CBOEBPEMEHHO
NPUHAMATH PENICHUsSI IO UX CHIKCHUIO;
OK 04 OddextuBHo | Mertanpenmernsie  pe3ynbTarbl  ocBoeHHs  yueOHoit | [TIP610_OVYII.06. oBnageHue yMeHHAMH paboTaTh B TPYIIIE

B3aMMOJICHCTBOBaTh W paboTaTh B
KOJIJIEKTHBE 1 KOMaHJIe

JMACUHUTLUTUHBI OTPaXKaIoT;

8.2. OBnaseHue YHUBEpPCAIbHBIMH KOMMYHHUKATHUBHBIMU
JICHCTBUAMU:

0) COBMECTHAas ACATEIBHOCTD:

MP31. moHMMaTe HW  HCIIOJB30BAaTh
KOMaH/IHOHM W WHIAWBHyaTbHON paOOTHI,

MP32. BbIOuparh TEMaTHKy ¥ METOJbl COBMECTHBIX
JIEUCTBUA C yY4€TOM OOIMX HHTEPECOB M BO3MOKHOCTEU
Ka)kJI0r0 WiIeHa KOJIJIEKTHBA,

MP33. npuHMMAaTh TIETA COBMECTHOH JCSTEIBHOCTH,
OpraHW30BEIBATh W KOOPAWHUPOBATH JECUCTBHS TI0 €€
JIOCTHKEHHUIO: COCTABIIATh TUIAH JIEHCTBUH, pacrpeneisTh
POIU C yU4ETOM MHEHHUI YYaCTHHKOB OOCYKIIaTh PE3YIbTATHI
COBMECTHOH paboThI;

MP34. omneHHWBaTH KayeCTBO CBOETO BKJIajJa M KaKIOTO

penMyIIecTBa

yY4acTHHKa  KOMaHgsl B  oOwmmMiA  pe3yiabTaT MO
pa3paboTaHHBIM KPUTEPHUIM;
MP37.  ocymecTBIATh  TMO3UTHBHOE  CTPaTETHYECKOe

MIOBEJICHUE B PA3IUUHBIX CUTYALHAX, IPOSBIATH TBOPUECTBO
1 BoOOpakeHue, ObITh MHULIUATUBHBIM;
8.3. OBnasmeHne  yHHBEpCAIbHBIMU
JNEUCTBUSAMU:

T) IpUHSATHE ce0s M APYTHX JIOACH:

PEryJIsSTUBHBIMU

C  BBINOJHEHHEM  pA3IMYHBIX  COIMAJIBHBIX  POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PALMOHAIBHO PacHpeleisiTh
JEATENBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJeKBaTHO
OIIGHMBATh BKJIAJ KaXIAOrO0 M3 YYaCTHUKOB TPYIIBl B
peleHre paccMaTpUBaeMOi POOIIEMBI;

[1P66_OVII.06. BnameHne OCHOBHBIMH METOIaMH HAYYHOTO
MIO3HAHMUSI, UCTIOJIE3YEMBIMHA B (DU3UKE: TIPOBOJIUTH TMPSIMBIC
U KOCBEHHbBIE M3MEpeHUs (U3NUECKUX BEIHYHH, BBIOHpas
ONTUMAJILHBIN cII0cO0 M3MEPEHHS W HCIIONb3Ys U3BECTHBIE
METO/bl OLEHKHU IOTIPEUIHOCTEH HW3MEpPEHUM, INPOBOJIUTH
UCCIIEIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH C
HCIONB30BAaHUEM  NPSMBIX  M3MEpPEHHH,  OOBSICHATH
MOJTyYEeHHBIE PE3YJbTaThl, HCIOb3Yys (PHU3NUEeCKHe TEOpHH,
3aKOHBI U MOHSATHS, U JISNIaTh BBIBOJIBL, COOIIOIATH TIpaBHiia
0e3omacHOro TpyAa NpU NPOBEACHUH HCCIEIOBaHUN B
pamKax y4eOHOTro 9KCIIEpUMEHTA u y4eOHo-
HCCIIEIOBATEIILCKOM  JIEATENBHOCTH C  HCIOJIB30BAHUEM
IUGPPOBBIX HM3MEPUTENBHBIX YCTPOHCTB U J1a0OPaTOPHOTO
000pyIoBaHus; C(HOPMUPOBAHHOCTH NPEACTABICHUNA O
METOJIaX MOJIy4YEHUS] HAyYHBIX aCTPOHOMUYECKHUX 3HAHWM;




MP54. npunumarb ceOsi, TTOHMMas CBOM HEIOCTaTKH U
JIOCTOMHCTBA;

MPS55. npuHMMaTe MOTUBBI M apryMEHTBl APYIUX JIOJEH
IIPU aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH;

MP56. nmpuzHaBaTh CBOE MPaBO W IMPaBO APYTHX JIOJEH Ha
OIINOKHU;

OK 05 OcyuectBiare yCTHYIO U
MMCbMEHHYI0O KOMMYHHKAllMIO  Ha
roCyJapCTBEHHOM s3bIke Poccuiickoit
Qenepanny ¢ y4eTOM 0COOEHHOCTEH

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS YYCOHOW JAMCIUTUIMHEI
OTPAXalOT TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS
PYKOBOJACTBOBATHCS chopMHEpPOBAHHOM BHYTPECHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM II€HHOCTHBIX OpPHEHTAIIUi,

[1P65_OVIIL.06. ymMmeHHe yYUTHIBaTh TPaHHLBI TPUMEHEHUS
H3yYeHHBIX (PU3MYECKHX MOAeJel: MaTephalbHas TOYKa,
MHepUUagbHas CHCTEMa OTCUETa, WACAIBHBIM Ta3; MOIEIH
CTPOCHHUSI Ta30B, XHUIKOCTEH M TBEPIBIX TEJN, TOUCUHBIH

COLIMAIBHOTO u KYJBTYPHOTO | TO3UTUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOIIUX | SJICKTPHUECKHN 3apsill, siiepHas MOJACIb aTOMa, HyKJIOHHAsS
KOHTEKCTa TPaOULHMOHHBIM  IIEHHOCTSIM  POCCHHMCKOro  0OIIecTBa, | MOAEIh ATOMHOIO SIIpa IPH pelieHNH HU3NUECKUX 3a/1aY;

pacuIMpeHre XU3HEHHOTO OMbITa M OIBITA JESTEIbHOCTH B

nporecce peanuzanuu OCHOBHBIX HaIpaBJICHUI

BOCTIMTATENbHOMN IeATEIbHOCTH, B TOM YUCIIE B YaCTH:

3CTETUYECKOTO BOCIUTAHUS:

JIP16. screTnueckoe OTHOLIEHUE K MUPY, BKIIIOUas 3CTETUKY

ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPYyIa

1 OOIECTBEHHBIX OTHOLICHUI;

MertanpeaMeTHble  pe3yNbTaThl  OCBOGHHSA  y4eOHOM

JTUCITUILTUHBI OTPaKaIOT:

8.2. OsnaseHue YyHUBEPCAIBHBIMH KOMMYHHUKATHBHBIMHU

NEUCTBUSAMU:

a) oOIIeHHE:

MP26. ocymiecTBIsATh KOMMYHUKalld BO BcexX cdepax

JKU3HH;

MP28. BnageTh pasaUYHBIMUA CIIOCOOAMU OOIICHUS U

B3aUMOJICUCTBUS;

MP29. apryMeHTHpPOBaHHO BECTH OUAJIOT, YMETh CMAr4aTh

KOH(JIMKTHBIE CUTYaLHH;

MP30. pa3BepHYTO ¥ JOTUIHO U3JIaraTh CBOIO TOUKY 3PECHI

C MCTIOJIb30BAHHUEM SI3BIKOBBIX CPEJNICTB;
OK 06 [IlposBiare rpaxnaHcko- | JIMYHOCTHBIE pe3ynbTaTbl ocBoeHHsA y4yeOHoW nucumiuinHbl | [IP63 OVIL.06. BIIAZICHHE OCHOBOIIOJIArarOIUMU
MaTPUOTHYECKYIO MO3UIIMIO, | OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTh OOy4Yaromuxcs | GU3NIECKUMH MOHATHAMHA u BEJTMYMHAMH,
J€MOHCTPHUPOBATH OCO3HAHHOE€ | PYKOBOJACTBOBAThCS chopMupOBaHHON BHYTPEHHEW | XapaKTepU3yIOMMMH (U3NIECKHE MPOIECCH! (CBI3aHHBIMHU

IIOBEJICHUE HAa OCHOBE TPAJULMOHHBIX
POCCHHCKHX TyXOBHO-HPAaBCTBEHHBIX
LICHHOCTEH, B TOM YMHCIIE C Y4YE€TOM
FapMOHHU3ALUY MEXHAUOHAIBHBIX U
MEKPEJIUTUO3HbIX OTHOILIEHU,

MO3ULKEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OpUEHTALUH,
MO3UTHBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM  IIEHHOCTSM  POCCHUHCKOr0  OOIECTRBa,
paclIMpEHUE KU3HEHHOIO ONBITA U ONbITA JEITENIBHOCTHU B
rnpouecce peanu3anuu OCHOBHBIX HaIpaBJICHUM

C MCXAaHHUYCCKHMM JBHXXCHUCM, BBaHMOHeﬁCTBHeM TECII,

MEXaHHYECKHMH KOJCOAHUSAMH U BOJIHAMH, AaTOMHO-
MOJICKYJIAPHBIM CTPOCHHUEM BCIICCTBA, TCIIJIOBBIMH
nponeccamu; OJCKTPUUCCKUM HW MArHUTHBIM IOJIAMU,

QJICKTPUUICCKUM TOKOM, 3JICKTPOMAIrHUTHBIMU KOJIEOaHHSAMU




MNPUMCHATH CTaHAapThL
AHTUKOPPYIIIUOHHOI'O ITOBEACHU A

BOCTIMTATENbHOMN IEATENIBHOCTH, B TOM YHCIIE B YaCTH:
TPaKTAHCKOTO BOCTIUTAHUS:

JIP1. c(hOpMHPOBAaHHOCTH IPAKJAHCKOU MO3UIUU
oOyuaromierocss Kak akTHBHOTO W OTBETCTBEHHOI'O YJICHA
POCCHICKOTO OOITIECTRA;

JIP3. MIPUHSITHE TPaJUIIMOHHBIX HAITMOHAJIBHEIX,
0011e4eTIOBEYeCKUX TYMaHUCTUYECKUX U JEMOKPAaTHYECKHX
LIGHHOCTEI;

JIPS. TOTOBHOCTP BECTHM COBMECTHYIO JEATENbHOCTH B
WHTEpecax TIpaXJaHCKOro oOIIecTBa, Y4acTBOBaTb B
CaMOYTIpaBJIEHUU B 00111€00pa30BaTEeNbHON OpraHu3aluil U
JIETCKO-FOHOIIIECKUX OPTaHU3AIHSIX;

JIP6. ymeHMe B3aMMOJECKUCTBOBATH C  COLIMAIBHBIMU
HHCTUTYTaMU B COOTBETCTBHMU C HX ®YHKHHHMH u
Ha3HaYCHHEM;

JIP7. TOTOBHOCTH K TyMaHUTapHOH H© BOJOHTEPCKOU
JIeSATeIbHOCTH;

MaTPpUOTUYICCKOI'0 BOCIIMTAHUA:

JIPS.  chopMHUpOBaHHOCTH  POCCHICKOW  TPa)kIaHCKOM

UIEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUS K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH TNepes; PomuHOW, Toproctu 3a
CBOH Kpail, cBo0 PonuHy, CBOH SI3BIK U KYJIbTYPY, IPOILIOE
Y HacTOsIIee MHOTOHAIIMOHAJILHOTO Hapoaa Poceun;

JIP9. 1eHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM
CHUMBOJIaM, HCTOPUYECKOMY W IPHUPOAHOMY HACIEAHMIO,
naMsATHUKaM, TPaauLUsIM HapoxoB Poccum, HOCTHKEHHAM
Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPY/IE.

U BOJIHAMM, ONTHYCCKHMHU SIBJICHUAMH,
SIBIICHUSMH, CTPOCHUEM aTtoMa |
PaZnOaKTUBHOCTHIO);  BIaJCHHE  OCHOBOIIOIATAIONHMU
ACTPOHOMHUYECCKUMH MOHATHSIMH, MTO3BOJISFOIITHMHU
XapaKTepH30BaTh MPOLECCHI, MPOUCXOISIIUE HA 3Be31aX, B
3BE3MHBIX CHCTEMaX, B MEXIrallaKTHYECKOH  cpele;
JIBIDKEHHE HEOSCHBIX TEJ, IBONIOLINIO 3B€3/] U BCeleHHOI;

KBaHTOBBIMU
aTOMHOTO  s/pa,

OK 07 CopneiicTBOBaTh COXpaHEHHUIO

OKpYy’Karomei Cpelsl,
pecypcocOepekeHuto, MIPUMEHSATH
3HaHWsT 00 W3MEHEHWH KJIMMarTa,
MIPUHIIATIBI 0epesKIMBOro
MPOU3BOJCTBA, a¢dhekTHBHO
JIEHCTBOBATh B Ype3BbIYANHBIX
CUTYyaIusX

JIM4HOCTHBIE pe3yJibTaThl OCBOCHMS YUeOHOW AMCIUTUIMHBI
OTPaXalOT TOTOBHOCTh M CIOCOOHOCTh OOYYarONIUXCS
PYKOBOJCTBOBATHCS chopMupoBaHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPUEHTAaIIU,
MO3UTHBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHEIM  I[IEHHOCTSM  POCCHHCKOTO0  OOIIECTBa,
paclIupeHrue KU3HEHHOIO ONbITa U ONbITa JIESITENIHHOCTH B
nporuecce peanuzanuun OCHOBHBIX HarpaBJICHUI
BOCITUTATENbHOU AESTENBHOCTH, B TOM YUCJIE B YACTH:
3KOJIOTMYECKOTO BOCIIUTAHUS:

JIP27. chopMHUpOBaHHOCTH  3KOJOTHYECKOH  KYJIbTYpHI,
MMOHUMaHUE BIIMSIHUSA COLMAJIbHO-DKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHME MPUPOJHON M COLMAIBHOU Cpepl,

[1P68 _OVIIL.06. chopMUPOBAaHHOCTH YMEHHS NPUMEHSTH
MOJTyYeHHBIE 3HAHUS JUIs OOBSCHEHUS YCIOBHHA MPOTEKaHUS
¢u3MYecKuX SBIGHUH B TpUpONE W JUIA TNPUHSTHS
IIPAKTUYECKUX PEIICHUH B IIOBCEAHEBHOW JKHU3HU MJIA
oOecriedeHus1 6€30MacHOCTH NpU OOPAIIEHUH C OBITOBBIMH
npubOpaMu U TEXHUYECKUMH YCTPOHCTBAMH, COXpPaHEHUS
3II0POBbS U COOJIOJICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHUS
B OKpYXarolleW cpele; IOHAMaHHE HEOOXOJAUMOCTH
MPUMEHEHUS! JOCTIDKCHUH (U3MKM M TEXHOJIOTHH Ais
PalMOHATIBHOTO MPUPOAOTIOIB30BAHMS;




OCO3HaHHWE  TJ00ATBPHOrO  XapakTepa  SKOJOTHUYECKUX
mpooIeMm;
JIP28. mnmaHuMpoBaHME U OCYUIECTBIEHHE JACWCTBUH B

OKpYy’KaroIllel cpeie Ha OCHOBE 3HaHUA IieJiell yCTOWYMBOIO
Pa3BUTHS YEIOBEYECTBA;
JIP31. pacmmpeHue OIBITa ACATEITHHOCTH 3KOJIOTHUECKON

HanpaBJICHHOCTH;
MertanpeaMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOM
JVCIUIUTAHBI OTPAXKAIOT:

8.1. OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

IIO3HaBaTCIbHbBIMU I[CﬁCTBHHMHI

0) 0a30BBIC UCCIICIOBATEIBCKIE CHCTBH:

MP15. pa3pabareIBaTh IUIaH pemIeHHs TPOOIEMBI C yIETOM
aHajin3a HUMCIOIMUXCA MATCPHUAJIBHBIX W HEMATCPpHAIBHBIX
peCypcoB;

MP16. ocyuiecTBisTh LEJICHAIPABICHHBIN MOUCK IEpeHoca
CPEJICTB U CIIOCOOOB ACHCTBUS B IPOPECCHOHAILHYIO CPEY;
8.2. OBnaseHre YHUBEPCAIBHBIMH KOMMYHUKAaTUBHBIMU
JEUCTBUSIMU:

0) COBMECTHAs ACATEIBHOCTD:

MP35. mpenjaratb HOBBIE MPOEKTHI, OLEHWBATH HJICH C

MO3UIMA  HOBU3HBI, OPHUTHHAIBHOCTH, NPAaKTHYECKOU
3HAYUMOCTH,

8.3. OBnasmeHue  yHHMBEPCAJIBHBIMU  PETYJISATUBHBIMU
NEUCTBUSAMU:

0) CaMOKOHTPOJIB:

MP45. naBaTh OIIGHKY HOBBIM CHUTYyalUsM, BHOCHUTH
KOPPEKTUBbI B JICATEIIBHOCTh, OIICHUBATh COOTBETCTBUC

PE3YJIbTATOB LECIISAIM;

OK 08 Hcnonb3oBaTb CpencTBa
¢duzndeckoit KYJBbTYPbI JUTS
COXPAHEHUSl U YKPEIUICHUS! 30POBbS
B Ipolecce  MNpodecCHOHATLHOM
JIESITEILHOCTH H IO IePIKAHIIS
HEOOXOUMOI0 YPOBHS (PU3UUYCCKOM
II0JITOTOBIICHHOCTH

JInuHOCTHBIE PE3yNbTaThl OCBOEHHS y4eOHOW IUCIMIUIMHBI
OTpaXkal0T TOTOBHOCTb M CIIOCOOHOCTH OOydYaromuxcst
PYKOBOJCTBOBAThCS cOopMUPOBaHHOM BHYTpPEHHEH
MO3UIMENH JINYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTAIUi,
MO3UTUBHBIX BHYTPEHHHMX YOEXKICHHA, COOTBETCTBYIOIIHX
TPAJUIMOHHBIM  IICHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacIlipeHre KU3HEHHOIO OIBITa M ONbITa JESITEIbHOCTH B
polecce peanusanuu OCHOBHBIX HaIpaBIeHUN
BOCTIUTATENBHOMN IEATEIbHOCTH, B TOM YHCIIE B YaCTH:

9KOJIOTHYECKOTO BOCITUTAHUS:
JIP27. chopMHUpOBaHHOCTD

9KOJIOTUYECKOH  KYJIBTYpBHI,




MOHUMaHue BIMSTHUS COLUATBHO-9KOHOMHUUECKUX
MPOIECCOB HAa COCTOSTHWE MPUPOJIHON U COLIMATIBLHOM Cpeibl,
OCO3HaHHWE  TJ00ATBPHOTO  XapakTepa  SKOJIOTHUYECKHX
npooiem;

MertanpenqMeTHsle  pe3yiabTaThl  OCBOEHHS
JUCLUIUIMHBI OTPAXKAIOT:

8.1. OBnanenue YHHUBEPCAIbHBIMU
[I03HABATEIbHBIMH JCHCTBUSIMU:

0) 0a30BBIC UCCIICIOBATEIILCKHUE JCHCTBUS:
MP14. naBaTh OIICHKY HOBBIM CHUTYaIlHsIM, OIICHUBATh
MPHOOPETEHHBIH OIBIT;

8.3.  OpnageHue  yHUBEPCAIbHBIMU
IECUCTBUSIMHU:

a) caMOOpTaHU3aIIHs:

MP40. naBaTh OLIECHKY HOBBIM CUTYAaLIHSIM;
MPA41. pacupsTh paMKd y4eOHOTO TpeaMeTa Ha OCHOBE
JUYHBIX TIPEAOYTCHUH;

MP42. nenath OCO3HAaHHBIA BEIOOpP, apTyMEHTHPOBATh €TO0,
OpaTb OTBETCTBEHHOCTb 32 PEIICHUE;

MPA43. otieHNBaTh IPHOOPETEHHBIH OTIBIT;

y4eOHOH

y4eOHBIMU

PETYIATUBHBIMHA

OK 09 ITonme30BaThCs
mpo(ecCUOHANBHON JOKYMEHTaInen
Ha TOCYJapCTBEHHOM M MHOCTPaHHOM
SI3BIKAX.

MeranpeaMeTHble  pe3yibTaThl  OCBOGHHS  y4eOHOU
JHMCIHUIUTAHBI OTPAXKAIOT:
8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

MMO3HABATEJIbHBIMHU JICHCTBUSIMMU:

0) 0a30BBIE UCCIICIOBATEIIBCKUE ICHCTBHS:

MP7. BnageTh HaBBHIKAMH YYEOHO-HCCIIEIOBATEIBCKON U
MPOCKTHOM  JIESITETLHOCTH, HaBBIKAMH  pPa3pelIeHus
mpooIieM;

MPS8. cnocoOHOCTP W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY  METOJOB  pEIICHUS  NPAaKTHYECKUX  3ajad,
MIPUMEHEHUIO Pa3IUYHbIX METOJOB MO3HAHMUS;

MP9. oBnageHue BUJAMU JEATEIBHOCTH IO MOJYYECHUIO
HOBOI'O 3HAHWs, €r0 HHTEPIpETAlMH, MPEoOpPa3OBaHUIO U
MPUMEHEHUIO B Pa3IWYHBIX YYEOHBIX CHUTYyalHsIX, B TOM
YHCIIe TIPU CO3JJaHUH YIeOHBIX U COLUANBHBIX MTPOEKTOB;
MP10. d¢opMupoBaHue HAy4HOTO THINA  MBIIUICHHS,
BJaJIcHUE Hay4HOM TEPMHUHOJIOTHEH, KJIIOUEBBIMU
MMOHATUSIMH U METOJIAMHU;

[1P61 _OVIL.06. cdopMUPOBAaHHOCT MNPEINCTABICHUH O
ponu U Mecte (U3MKM M aCTPOHOMHMU B COBPEMEHHOMN
HAYYHOW KapTWHE MHpa, O CHCTeMOooOpasylomeil poiu
(Gu3MKM B PAa3BUTUU E€CTECTBEHHBIX HAyK, TEXHUKH WU
COBPEMEHHBIX TEXHOJOTMH, O BKJaJAe POCCHICKUX H
3apyOeKHBIX  YYCHBIX-QU3UKOB B  pa3BUTHE HAYKH;
MOHUMaHue  (U3MYECKOW  CYIIHOCTH  HaOJII0JIaeMBbIX
SIBICHUH MUKPOMHpA, MaKpOMHUPa U MEraMupa; MIOHUMaHue
POJIM aCTPOHOMMH B MPAKTHUECKON AEATEIILHOCTH YeJIOBEKa
U JalpHEeWIIeM HayYyHO-TEXHUYECKOM pPa3BUTHH, POJIH
¢u3uku B GOPMHPOBAHMK KPyrozopa M (pyHKIMOHAJIBHOM
IrPaMOTHOCTH YeJIOBEKa JUIS PELICHUS IPaKTHIECKUX 3a/ay;

[NIK 2.2 BpIIOJIHATH  pacueTsl

[1P64 OVIIL.06. BnageHue 3aKOHOMEPHOCTSIMHU, 3aKOHAMH H




napaMeTpoB TEXHOJIOTUYECKOTO
mporiecca, paboTel  00OPYIOBAaHHUA,
XapaKTEPUCTUK HCXOJHOTO CHIPhS H

MPOAYKIMH  TIPH
(heppocCIIaBOB M CTAJIH.

HPOU3BOJICTBE

TEOpUsAMU (3aKOH BceMupHOro Tsrorenus, I, 11 u 111 3axoHbI
HproToHa, 3akOH COXpaHEHUSI MEXaHWYECKOW DSHEPTHUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLUII CYTIEPIIO3UIIUN CUJI,
MPUHIUI PABHONPABHOCTH MHEPIIUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KMHETUUYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA,
ra3oBbl€ 3aKOHBI, NEPBBIM 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpaHEHUs NIEKTPUUYECKOTO 3apsiaa, 3akoH Kynona, 3akoH
OMa gmns yvactka mnenu, 3akoH Owma I TOJTHOM
JJIEKTpUYECKOW 1enu, 3akoH Jlxoyns - JleHna, 3akoH
3JIEKTPOMATHUTHOM MHAYKLIUHU, 3aKOH COXPAHEHUSI YPHEPTHUH,
3aKOH MPSAMOJMHEUMHOTO PpaclpOCTpPaHEHHs CBETAa, 3aKOH
OTpa)KE€HUsl CBETa, 3aKOH IMIPEJIOMJICHUSl CBETa; 3aKOH
COXpaHEHUsl PHEPTUH, 3aKOH COXPAHECHUSI UMITYJIbCa, 3aKOH
COXpAaHEHUS BJIEKTPUUECKOTO 3apsifa, 3aKOH COXpPaHCHHS
MAacCOBOI'0 YHUCIIa, MOCTYyJaThl bopa, 3aKOH pagloakTUBHOTO
pacmazma);  yBEpeHHOE  WCIONB30BAHWE  3aKOHOB H
3aKOHOMEPHOCTEH MNpU aHanu3e (QU3MUECKUX SBICHHHA U
IIPOLIECCOB;




3 CTPYKTYPA U COAEP KAHUE YUYEFHOU JUCIATLIAHBI

3.1 O0bem y4eOHO AUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

B 1.4. B popme
Bunx yuebnol paboThl O0bem B yacax MIPaKTUYECKON
MOJITOTOBKH

O0Bem 00pa3oBaTeNbHOI POrpaMMBbl y4eOHON 166 38
JMCIUATUTHHBI
BT. 4..
OcHOBHOe coep:KaHue 80 0

40 0
TEOPETUYECKOE 00YUCHUE

40 0
MPAKTUYCCKHUE 3aHATHSI

0 0
nabopaTopHbIC 3aHATHS
IIpodeccnonaibHO-OpHMEHTHUPOBAHHOE COJEP:KAHUE 68 38
(coneprkaHue NPUKJIATHOTO MOTYJIsI)

30 0
TeopeTndeckoe o0ydyeHue

0 0
MPAKTUICCKHUC 3aHITHS

38 38
JabopaTOpPHBIE 3aHITHS

18 0

MMPOMEIKYTOYHAA aTTCCTallHuA

dopma NpoMeKyTOUHON aTTECTALIUU 3ayem C OYeHKOU U IK3AMeH




3.2 TemaTn4yeckuii IVIaH U coAepPKaAHUE Y4eOHOM TUCHUTINHBI

HaunMmeHnoBaHue
pa3aesioB U TeM

Copaeprxanue yued0HOro MaTepuasa u popMbl
OPTaHN3ANHH TeITeJHLHOCTH 00yYaloINXCs

Oo0beM, akag. 4/ B
TOM 4HcCJje B
dopme
NMPaKTHYEeCKOH
MOITOTOBKH, aKaJ
4

Kon IIK,
OK

Kon ITP, JIP, MP

1

2

3

PA3ZJAEJ 1. PU3UKA U METOAbBI HAYYHOI'O ITIO3HAHUSA

2/0

Tema 1.1.

Conep:xanue

2/0

Pusuka 1 MeTObI
HAYYHOI'0 MO3HAHUSA

duzuka - QyHZaMeHTalbHAasT Hayka O IPUPOIE.
Hay4nblii MeTon mO3HaHHMS M METOIBI HCCIEIOBAHUS
¢u3nuecKkux SBICHUH. OKCIEPUMEHT U TEOpHsi B
mporiecce  TO3HaHWA — mpupoApl. HalOmogenue w
JKCIIEPUMEHT B (PU3HKE.

CriocoObr HU3MEpEeHUs (buznveckux BEJTMYUH
(anamoroBble W TU(POBBIE H3MEPHUTENbHBIC MPHOOPEI,
KOMIIBIOTEPHBIE JaTUYUKOBBIE cucTeMsbl). [lorpemnocTtu
n3MepeHuii  (U3MUeCKUX BeNWYMH (a0CONMIOTHAs W
OTHOCHUTEJIbHAS).

MogenupoBanue (U3NUECKUX SBICHUH W MPOLECCOB
(MarepuanpHasi TOdYKa, aOCOJIOTHO TBEPAOE TeEIO,
uacanbHas JKHOIKOCThb, HIACANbHBINM Ta3, TOUYCUYHBLIN
3apsan). l'umoreza. Ou3MyuecKWii 3aKOH, TPAHUIBI €TO
npuMeHuMoctu. Pusmueckas Teopus. Pomp m mecto
¢u3uku B (GOPMHPOBAHMH COBPEMEHHOM Hay4HOU
KapTHHBI MHUpa, B IPAKTHUECKOH JISSITETbHOCTH JIFOJCH.

1/0

OK 01

[1P62_OVIL.06, JIP3, JIP7, JIP25, JIP26,
MP2, MP7, MP11, MP38, MP39

IMpodeccHoHATBLHO - OPHEHTHPYIOLIEE COlEPKAHUE

1/0

[orpeniHoctd  W3MepeHW  QUIMUECKUX  BEIMYMH
(abcomotHass w®  orHocuTenbHas). llorpemrHocTw.
Tounocte  pacueroB.  OKpyrjieHHEe  4ucena 0
HeoOxoamMon TodHOCTH. IlepeBoa emuHUIT B CHUCTEME
CH.

1/0

OK 01
OK 02
OK 03
OK 06
11K2.2

T1P62_OVYIL.06, [IP69 OVIL06,
TIP67_OVIL06, T1P63_OVIL.06,
TIP64_OVILO06

JIPS, JIP9, JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14, JIP13, JIP12

PA3ZJEJ 2 MEXAHUKA

26/6

Tema 2.1
Kunematruka

Conep:xanue

10/2




Mexanndeckoe JBU)KEHUE. OTHOCUTENBHOCTh
MeXxaHn4decKoro aBrmxeHns. Crucrema orcuera. [Ipsmas u
oOpartHas 3a1a4n MEXaHHKH. Pamuyc-BexTop
MaTepHUaIbHON TOYKH, €ro MPOEKIMH HA OCH CHUCTEMBI
koopauHat. Tpaektopusa. Ilepemenienue, CKOpOCThb
(cpemHsiT ~ CKOpPOCTh, MTHOBEHHass CKOPOCTh) H
YCKOpEHHE MaTepHabHOM TOYKH, MX MPOEKLIHU HAa OCH
cucTeMbl KoopauHaT. Cro)keHue TMepeMeleHn u
CJIO’KEHHUE CKOpOCTEH. PaBHOMepHOE u
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBIKEHHE.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH
MaTepuadbHOH TOYKH OT BPEMEHH H UX TpaduKu.
CBobogHOe majieHne. YCKopeHrne cBOOOIHOTO TaIeHYs.
JBwKkeHne Tena, OPOIICHHOTO IMOJ YIJIOM K TOPH30HTY.
3aBUCUMOCTh KOOPJAHMHAT, CKOPOCTH W YCKOPEHHS
MaTepuadbHOH TOYKH OT BPEMEHH H UX TpauKu.
Kpusonuueitnoe nBmwkeHue. JBrkeHHe MaTepHalIbHOMN
TOYKH 10 OKPYXHOCTH. YTJIOBasl U JIMHEHHAsi CKOPOCTb.
[lepron m wactota oOpamenus. LleHTpocTpeMuTenbHOE
(HOopManpHOE), KacaTelbHOE (TaHICHIMAIBHOE) W
MI0JIHOE YCKOPEHHE MaTepHUaIbHON TOUKH.

2/0

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

OK 08

TIP62_OVI1.06, [TP69_OVYIL06,
TIP67_OVIL.06, ITP63_OVYIL06,

TIP64 OVILO06, JIP25, MP4, MP6, JIP32
MP21, MP23, MP46, JIP14, JIP13, JIP12

IIpodeccnonanbHO - OpUEHTHPYOLIEE COAEPKAHNE

2/0

[Ipoexuun BeKTOpHBIX BelWyuH. M3MmepurenbHbie
puOOpKI, OMPEACIAIONINE JUIMHY, TUAMETp W3S,
ckopocTh BpamieHusi. llena nenenus mpubopa, mpenern
U3MEPEHHs, TOYHOCTb U3MEpeHud. TexHuueckue
YCTPOMCTBA U TEXHOJOTUYECKUE MPOLECCHL: CIUIOMETP,
JIBIDKEHUWE CHApsIOB, IIEMHBIC, IIeCTepeHYAThle |
pEeMeHHBIE TIepeiadl, CKOPOCTHBIE TU(THI

2/0

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

OK 08

[1P62_OVIL.06, ITP69 OVII.06,
ITP67_OVIL.06, ITP63_OVIL.06,
I1P64_OVIL.06, IIP68 OVIL.0O6  JIP25
MP4, MP6, JIP32, MP21, MP23, MP46
JIP14, JIP13, JIP12

B TOM umMcie mnpakTHUecKHX H Ja00pPaTOPHBIX
3aHATHH

6/2

[Ipaktuueckoe 3amstue Nel. Pemenue 3amau 110
KUHEMaTHKe. Y paBHEHUs IBUKECHUS

2/0

[Ipaktiueckoe 3amstne No2. Pemenwe 3amay Ha
HapamMeTpbl BpalllaTeIbHOrO JIBUKEHHUS

2/0

OK 01,
OK 02,
OK 03,
OK 06
OK 09,

ITP62_OVIL.06, ITPG9_OVIIL.06,
[1P67_OVIL.06, ITP63_OVII.06,
[1P61_OVIL.06, JIP1, MP1, MP3, MPI15
MP12, MP13, MP17, MP19, MP20, MP45
MP42, MP 43, MP8, MP10

IIpodeccnonaIbHO- OpHEHTHPYIOLIEE COepKAHME

2/2

JlabopaTtopuoe 3amsitre Nel. OmpeneneHue MIOTHOCTH

2/2

OK 01,

ITP62_OVIL.06, ITPG9 OVIIL.06,




Tena pa3IuaHON (OpPMBI OK 02, | IIP66_OVILO6, [TP610_OVIIL.06
OK 04 [1P65_OVIIL.06 I1P63_OVIIL.06,
OK 05, [1P68_OVII.06, I[1P61_OVII.06
OK 06, |ITP64 OVIL.06 MP2, MP3, MP7, MPS5,
OK 07, |MP14, MP15, MP16, MP23, MP24,
OK 09, |MP28, MP29, MP30, MP31, MP32,
[IK2.2  |MP33, MP34, MP 35, MP37, MP44,
MP47, MP48, MP54, MP55, MP56,
MP43, JIP26, JIP 27, JIP34, JIP32,
Tema 2.2 Conep:xxanue 6/2
Aunnamuka [lepBoiii 3akon HpioToHa. MHepuuanbHble CHCTEMBI 2/0 OK 01, | IIP62_OVILO06, I[TP69_OVIILO06,
orcuera.  [IpyHIOMIT ~ OTHOCHTENBHOCTH [ anwmies. OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
HewneprimanpHble cUCTeMBI oOTcyeTa (OmIpeielieHue, OK 03, JIP25, MP4, MP6, JIP32, MP21, MP23,
npumepsl). Macca tena. Cuna. [IpuHumn cyneprno3unuu OK 06 |MP46, JIP14, JIP13, JIP12
cui. Bropoit 3akoH HeloTOHA U1 MaTEpHAIIbHOM TOUYKH.
Tperuil 3akoH HploTOHa O MaTEepUATBHBIX TOYEK.
3aKOH BCEMUPHOrO0 TATOTEHUS. OKBHUBAJICHTHOCTh
IPaBUTAIIMOHHOM M HMHEpTHOM Macchl. Cuila TSDKECTH.
3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO TIaJIeHUS OT
BBICOTHI  HaJ  TOBEPXHOCTHIO  ITUIAHETHI M OT
reorpauyeckoi MUPOTHL. J[BH)KEHHE HEOCCHBIX TEN W
nx cryTHHKOB. 3akoHbl Kemnepa. IlepBas kocMuueckas
ckopoctb. Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec
Tena, IBUWXKYyIIerocs ¢ yckopeHuem. Cuia TpeHUs.
Cyxoe Ttpenme. Cuima TpeHUS CKOJIBKCHHS M CHJIA
Tperust  mokos.  Koadpdumment  tpenuws.  Cuna
COTIPOTUBJICHHUS TPY /IBWXEHUH Tella B KUIKOCTH WA
raze, €e 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIBHOTO
nBwxkeHus. Jlapnenue. ['mapocrarnueckoe HaBJEHUE.
Cuna Apxumena.
B TOM umMciae mnpakTHUeCcKUX H Ja00PATOPHBIX 4/2
3aHATHIH
[IpakTuueckoe 3ansrtue Ne3. PerieHue 3amad Mo Teme 2/0 OK 01, [1P62_OVII.06, ITP6Y OVIIL.06,
«Buget cun B MexaHuke. Cuna TpeHHS TIOKOS, OK 02, [1P67 OVIIL.06, [TP61_OVYIL06
CKOJIb)KEHUSI, KaU€HMUsI, BpAILICHUS» OK 03, MP1, MP3, MP15, MP12, MP13, MP17,
OK 09 MP19, MP 20, MP45, MP42, MP 43,
MPS§, MP10
[IpodeccnonanbHO - OpUEHTHPYOLIEE COAEPKAHNE 2/2




JlaGopatopnoe 3ansTue Ne2. «[IpoBepka 3akoHa 2/2 OK 01, [1P62_OVIL.06, ITP69_OVII.06,

COXpaHEHHUS MEXaHNICCKOW DHEPTHH TIPH IBIKEHUH OK 02, [1P66_OVII.06, [IP610_OVIIL.06

Tesa Moj AeMCTBUEM CHJI TSDKECTH U YIIPYTOCTH. OK 04 [1P65_OVIIL.06 I1P63_OVIIL.06,
OK 05, | ITP68_OVIIL06, [1P61_OVII.06
OK 06, |IIP64 OVYIL.06 MP2, MP3, MP7, MPS5,
OK 07, |MP14, MP15, MPl16, MP23, MP24,
OK 09, |MP28, MP29, MP30, MP31, MP32,
[IK2.2 |MP33, MP34, MP 35, MP37, MP44,

MP47, MP48, MP54, MP55, MP56,
MP43, JIP26, JIP 27, JIP34, JIP32,
Tema 2.3 Copepxanne 8/2
3AKOHBI COXPAHCHUA B |70 oo OR Toaxn, | oncTembl 2/0 OK 01, | IIP62_OVIL06, IIP69 OVIL06,
vexanmuice MaTepuajdbHBIX  To4Yek. LleHTp Macc  CHCTEMBI OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,

MaTepUabHBIX TOYEK. Teopema O IBUKEHUU LEHTpa OK 03, [1P68_OVIIL.06, JIP25, MP4, MP6, MP

macc. MMmynbc cuibl U U3MEHEHHE HMITyJbCca Teja. OK 06, 10, MP9, JIP32, MP21, MP23, MP46,

3akoH COXpaHEeHUs uMItyibca. PeakTuBHoE OK 07 JIP14, JIP13, JIP12

JIBUOKEHHE.MOMEHT HMITyJIbca MAaTepHabHOW TOYKH. OK 08

[IpencraBinenne O cCOXpaHEHHH MOMEHTAa HMMITYJbca B

HeHTPAIBHBIX ToNsAX.PaboTa cuiapl HAa MasoM W Ha

KOHEYHOM repemenieHnd. ['paduyeckoe npeacrapieHmne

pabotbl cunbl.MomHOCTh cuinbl. KuHeTnueckast sHeprust

MmarepuanbHOi  Touku. Teopema 00 W3MEHEHHH

KHHETHYECKOM SHEPrUu MaTepuaabHOU

Touku.lloTeHIIMAbHBIE W HEMOTEHIMAIbHBIC CHJIBI.

[Morennmanbhast dHeprus. IloTeHIManbHass SHEpPrus

ynpyro neGpopMHUpOBaHHOW NpYXHHBL. [loTeHumanpHas

SHEPrusl Tejila B OJHOPOJHOM TPABHTAIIMOHHOM IIOJIE.

[oreHnmanbHas SHEPTHsl Tella B TPABUTAIIMOHHOM I1OJIE

OJTHOPOJHOTO Imapa (BHYTpM W BHe miapa). Bropas

KOCMHYECKass  CKOpOCTb.  TpeThsi  KOCMHYECKas

ckopocTh.CBsi3b  PabOTHl HEMOTCHIMANBHBIX CHI C

W3MEHEHUEM MEXaHUYECKOW SHEPruHd CHCTEMBI Tell.

3aKOH COXpaHEHHsS MEXaHMYECKOW 3HEpruu.YTNpyrue u

HEYIPYTHe CTOIKHOBEHHUSI.

B ToM 4uHcle nNpakTHYeCKHX U J1a00paTOPHBIX 6/2

3aHATHH




[Ipaktuueckoe 3anstue Ned. 3akOHBI COXpaHEHUS B 2/0 OK 01, [MP62_OVII.06, I[TPGY OVIIL.06,
MEXaHHKe U UX IPUMEHEHHE. OK 02, [1P67_OVIIL.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MP13, MP17,
OK 09 MP19, MP 20, MP45, MP42, MP 43,
MP8, MP10
[Ipaktnueckoe 3anste NoS. Pemenwe 3amau  Ha 2/0
(dhopmyiiel paboThl cuit. PaboTa U MOIIHOCTB. DHEprus,
ee BUJpl. 3aKOH COXPAHEHHS YHEPTUI
IIpodeccrnoHaibHO- OPHEHTHPYIOLIEE COIEP:KAHME 2/2
Jlabopatophoe 3ansTre Ne3 «M3ydeHue ycnoBust 2/2 OK 01, | ITP62_OVIILO06, I[TP69_OVIILO06,
paBHOBECHS pbIvara ». OK 02, [1P66_OVII.06, [IP610_OVIIL.06
OK 04 [1P65_OVIIL.06 ITP63 _OVYIIL.06,
OK 05, [1P68_OVII.06, [1P61_OVII.06
OK 06, |ITP64_OVIIL06
OK 07, MP2, MP3, MP7, MP5, MP14, MP15,
OK 09, MP16, MP23, MP24, MP28, MP29,
[1K2.2 MP30, MP31, MP32, MP33, MP34, MP
35, MP37, MP44, MP47, MP48, MP54,
MP55, MP56, MP43, JIP26, JIP 27,
JIP34, JIP32,
Tema 2.4 Copepxanue 4/0
CraTuka n AbGcomotHo TBepmoe Temo. lloctymatenbHoe m 1/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
THAPOCTATHKA BpalaTeNbHOE JBUKEHUE TBEPAOIro Teja. MOMEHT CHUIIbI OK 02, [1P67_OVIL06, ITP63_OVII.06,
OTHOCUTEIHHO OcH BpareHus. [lnedo cuipl. CroxeHne OK 03, [1P68_OVII.06, JIP25, MP4, MP6, JIP32,
CWJ, NPWIOKEHHBIX K TBepAOMy Teny. LleHTp Tspkectu OK 06, MP21, MP23, MP46, JIP14, JIP13, JIP12
Tena. Y CIOBUS paBHOBECHSI TBEPIOTO Tena. Y CTOWYHBOE, OK 07
HEyCTOIunBOe, 6e3pa3InIHOe paBHOBECHE.
IIpodeccrnonaibHO - OpHEHTHPYIOIIIEE COepPKAHUE 3/0
JlaBiieHue OSKHUIAKOCTEH U Tra30B. [ MApPOCTATHUECKOE 3/0 OK 01, [1P62_OVII.06, I[TP6Y OVIIL.06,
napnenne. EnuHunel usmepenust AasneHus. [IpuGoper OK 02, [1P67_OVIL06, ITP63_OVII.06,
JUI. U3MEpPEHUs AaBieHud. YpaBHeHue bepnymnu s OK 03, |I1P64 OVILO06, JIP25, MP4, MP6, JIP32,
WACATLHOM  JKHIKOCTH  KaK  CJEJICTBHE  3aKOHA OK 06 |MP21, MP23, MP46, JIP14, JIP13, JIP12
COXPAaHEHUSI MEXaHUYECKOH SHEPrUH. OK 08,
1K 2.2
PA3AEJ 3 MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA 30/10
Tema 3.1 Conep:xaHue 6/2
OcHOBBI MOJIEKYJIPHO- | OCHOBHBIC IOJOXKEHHS MOJEKYJISPHO-KHHETHIECKON 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
KHHeTH4YecKol Teopuu | Teopun (MKT), ux onbitHOe oOocHOBaHue. Anddysus. OK 02, [1P67 _OVIL06, ITP63 OVII.06,




BpoyHoBckoe nBmxKeHHME. XapakTep JABWXKEHUSI H
B3aUMOJICUCTBUS YAaCTHIL] BellecTBa. MoOJEenu CTPOCHUS
ra3oB, JKHIKOCTEH W TBEPAbIX TeI M OOBSICHEHHE
CBOIMCTB BellleCTBa Ha OCHOBE 3TUX Mojeneld. Macca u
pasMepsl Monekyn (aromoB). KosmuecTBo BermiecTsa.
ITocrosnnas  ABoraapo. TeminoBoe  paBHOBECHE.
Temneparypa u crnocoObl ee wusMepeHus. [llkama
temneparyp Llenbcus.

Mogens  upeanpHOrOo  rasa B MOJEKYJSIPHO-
KMHETUYECKOM TEOpUH: 4YacTHLbl Ta3a JABMXKYTCS
XaOTHYECKH M HE B3aWMOJEUCTBYIOT JAPYT C JIPYIroM.
l'azoBbIE 3aKOHBL. YpaBHEHUE Menaeneea-
Knaneiipona. AOGcomotHass Ttemreparypa  (mIkaia
temneparyp KenbBuna). 3axon Jlanerona. M3onpomeccs
B UACAIBHOM Tra3e C [OCTOSHHBIM KOJHMYECTBOM
BemiecTBa. ['paduueckoe npeacTaBiaeHue U30MPOLECCOB:
n30TepMa, U30x0pa, n3obdapa. CBA3b MEXKAY JaBICHUEM
U CpPEelHEW KUHETUYECKOW SHEPTHEeH IOCTYNATEIbHOIO
TEIUIOBOTO  JBIDKEHHUSI MOJIEKYJl HIEaJbHOrO rasa
(ocHOBHOE  ypaBHEHHE MOJEKYJISIPHO-KHHETHYECKON
Teopun  wHaeanbHOro rasza). CBsA3p  aOCOMIOTHOH
TEeMIeparypel  TEPMOIMHAMUYECKOH  CHCTEMBI  CO
CpeAHeH KHHETHYECKOHl »JHEepruel mNocTynaTeiabHOro
TCIIJIOBOT'O ABMKCHHA €€ HaCTUIL.

OK 03,
OK 06

JIP25, MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12

B TOM uymMcie mnpakTHUeCKUX U J1a00PATOPHBIX
3aHATHH

4/2

[IpakTnueckoe 3anartue Ne6. Pemienue 3amad mo Teme
«OcHoBel MKT. Pemenne 3amau Ha ypaBHEHUE
COCTOSIHUSI UACATBHOTO Ta3a

2/0

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

T1P62_OVIL06, [TP69 OYIL06,

T1P67 OVIL06, [IP63 OVYIL06,
TIPG1_OVIL06, [IP64 OVYILO06

JIP1, MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42, MP
43, MP8, MP10

IIpodeccnoHAIbHO- OPHEHTHPYIOLIEE COIeP/KAHME

2/2




JlaGopatophoe 3ansTue Ned. «IIpoBepka razoBbIx 2/2 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
3aKOHOBY OK 02, [1P66_OVII.06, [IP610_OVIIL.06
OK 04 [1P65_OVII.06, ITP63 OVIIL.06,
OK 05, [MIP68_OVII.06, [TP61_OVYIL06
OK 06, MP3, MP5, MP15, MP23, JIP26, , MP28,
OK 07, MP29, MP31, MP32, MP33, MP34,
OK 09, MP37, MP44, MP47, MP48, MP54,
K 2.2 MP55, MP 56, MP 43, JIP16, JIP27,
JIP34, JIP32,
Tema 3.2 Coaepxanue 6/0
OcHOBBI
TepPMOIHHAMHKH. Tepmomnaamugeckast (TZl) cuctema. 3amaHue BHEIITHUX 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
TelI0BbIe MAIIMHBI, | YCIOBUH I TEPMOJUHAMUYECKONW CHCTEMBI. BHemrHue OK 02, [1P67 _OVII.06, ITP63 OVIILO06,
u BHYTpPCHHUE napameTpabl. [MapameTpsl OK 03, |IIP61_OVIIL.06, ITP64 OVII.06, JIP25,
TEPMOJIMHAMUYECKOW CHCTEMBbI KaK CpPEJIHHE 3HAYEHUS OK 06 |MP4, MP6, MP13, MP17, MP18, MP19,
BEITMYHH, OIMMCHIBAFOIIINX ee COCTOSIHHE Ha OK 08, |MP20, MP30, MP35, JIP32, MP21, MP23,
MHKPOCKOITHUYECKOM YPOBHE. Hynesoe Hayajo OK 09, |MP4e6, JIP14, JIP13, JIP12, JIP16, JIP27
TepMoauHaMUKU.  CaMONpOUW3BOJIBHAS — peJIaKcarlus K 2.2
TEPMOJIMHAMHYECKON CUCTEMBI K TEIUIOBOMY
PaBHOBECHIO. Monenb WIeabHOTO rasa B
TePMOJMHAMHUKE - CHCTEMa YpPaBHCHUMW: YpaBHECHHUE

MenpeneeBa-Knaneiipona u BBIPKECHHE TS
BHYTPEHHEN DJHEpPruu. YCIOBHs NPUMEHMMOCTH 3TOU
MOJIETHN: HHU3Kasg KOHIEHTpalus YacTHIl, BBICOKHE
TeMIleparypbl. BelpaxkeHue 11 BHYTPEHHEH 3HEPrUU
OJTHOATOMHOI'O HJealbHOro rasa. KBasucraTuueckue u
HECTaTHYECKHE NPOLECCHl. JJeMeHTapHas pabora B
TepMoanHaMuKe. Brramciienne paboTel M0 Tpaduky
mpouecca Ha pV-guarpamMe. Temnonepenada Kak
crnoco6 WU3MEHEHUS BHYTpEHHEN SHEPTUU
TEPMOJIMHAMUYECKON  cHCTeMBl  0€3  COBEpUICHHUS
pabotel. KoHBeknms, TEmIONMPOBOAHOCTh, H3IyYECHHE.
KomnnuecTBo tenmnotel. TermoemMkocTs Tena. Y ienbHas U
MOJIApHAsl ~ TEIUIOEMKOCTH  BEIIECTBA. Y paBHEHHE
Maiiepa. Y nenpHas Temiora CropaHus Tomusa. Pacuer
KOJIMYECTBa TEIUIOTHl npu Temonepeaade. [lonsarue o6
ananabaTHOM IpoIiecce.

IlepBblil 3aKOH TepMOIMHAMUKHU. BHYTpeHHss1 3HEprusl.




KonmuecTBO TEIIOTHI M pa0doTa Kak Mepbl U3MEHCHHS
BHYTPEHHEH 3HEPIUU TEPMOIUHAMHYECKONU CUCTEMBI.
Btopoli 3akoH TEepMOJMHAMHUKM JJIi PaBHOBECHBIX
MPOIIECCOB: 4Yepe3 3aJaHHOE PABHOBECHOE COCTOSHHUE
TEPMOJMHAMHYECKOW CHCTEMBI IIPOXOIUT EAMHCTBEHHAS
agnabaTa. AOCONIOTHas TeMmmeparypa. Bropoil 3akoH
TEPMOJAMHAMHUKY  JIJI1  HEPABHOBECHBIX  IPOIECCOB:
HEBO3MOXXKHO TIepelaTh TEIUIOTY OT 0O0Jee XOJIOIHOTO
Tena Kk Oojee Harperomy 6e3 kommeHcanuu (Kiaysuyc).
HeoOpatuMocTh TPUPOMHBIX TPONECcCOB. [IpUHIMITEI
nerictBusa TeruoBblx MammH. KIIJI. MakcumanbHoe
3Hauenue KIIJI. Huxn KapHo. Dkonornyeckue acreKThbl
WCTONIb30BaHUsI  TEIUIOBBIX  JBHUTaTeneil. TermioBoe
3arpsi3HCHUE OKPYIKAIOIICH CPeIbL.

IIpodeccnoHaabHO - OPHEHTHPYIOLIEE COTEPKAHME 2/0
HcnapeHne nerupylommx 3JIEMEHTOB W MPUMECEH IpH 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
1aBKe. BiusHIe mapoobpa3zoBaHus Ha COCTaB CILUIABA U OK 02, [1P67 _OVII.06, ITP63 OVIILO06,
KauecTBO Merauia. [loTepu Meramia M3-3a UCHApEHHS OK 03, |IIP61 _OVIIL.06, [TP64 OVIL.06, JIP25,
(mampumep, TWHKA, MarHus, cBUHIA). KoHTpomp u OK 06 MP4, MP6, MP13, MP17, MP18, MP19,
MHUHHUMHM3ALUS NOTEPh MPU BBHILIABKE U JINThe. BiausHue OK 08, |MP20, MP30, MP35, JIP32, MP21, MP23,
napooOpa3oBaHus Ha TEXHOJOTHYECKHE IapaMeTphl OK 09, |MP46, JIP14, JIP13, JIP12, JIP16, JIP27
(Temneparypa, JaBiieHHE, COCTAaB aTMOC(hEpHI). K 2.2
Mepsl 10 CHIDKEHHIO MOTEPh MeTajia U HOBBILICHUIO
3¢ (heKTUBHOCTH MIPOU3BOJICTBA. Hcnonr3zoBanue
3alIMTHBIX aTMOC(Ep M BAKyYMHBIX TEXHOJIOTHH.
B TomM 4mcie mnpakTHYeCcKHX M J1a00paTOPHBIX 2/0
3aHATHI
IIpodeccnonanbHO - OpHEHTHPYIOLIEE COAEPKAHME 2/0
IIpakTrueckoe 3ansaTue Ne 7. Pemenue 3amau mo teme 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
«OcHOBBI TepMonuHaMHKH. [IpuMeHeHme mepBoro OK 02, [1P67_OVIL.06, ITP63_OVII.06,
Hauyaljla TepMOJAMHAMUKHU K U30IIPOIIECCaM. OK 03, [1P64_OVIIL.06, MPS, MP9, MP10, MP21
OK 06, MP17, MP13, JIP 26, JIP14, JIP23,JIP13
1K 2.2
Tema 3.3 Conep:xxanue 18/8




ArperaTHble COCTOSTHUS
BewiecTsa. PazoBbie
nepexobl

[lapooOpa3oBanue u koHzmeHcauusi. Mcmapenue u
KUIIEHHE. Y eTbHas TeMI0Ta NapooOpa3oBaHusl.
Hacpliennsle u HeHachlleHHbIe napbl. KauecTBeHHas
3aBUCHUMOCTh TIJIOTHOCTH W JaBJICHHUS HACHILEHHOTO
mapa OT TEeMIIEpaTypbl, MX HE3aBUCHUMOCTb OT 00beMa
HACBIIEHHOTO  Iapa. 3aBUCHUMOCTb  TEMIIEPaTypsl
KAIIEHUS OT JaBlICHHA B OJKUIKOCTH. BiaxxHOCTh
Bo3ayXxa. AOCOJIOTHAsT M OTHOCHTENBHAS BIIAYKHOCTB.
TBepmoe Temo. Kpucrammmaeckue n amopdHBIE Tena.
AHM30TpONHsI CBOMCTB KpHcTamwioB. IlmnaBienue wu
KpUCTaIM3anrs.  YJelbHass  TeluloTa  IUIaBJICHUS.
Cy6mumarus. [ledopmanmu TBepmoro tena. Pactsxenne
u cxarue. Casur. Mogyne IOwra. Ilpenmen ynpyrux
nehopMariuii.

TermnoBoe paclIMpeHUEe >XKUAKOCTEH W TBEpABIX Ted,
o0beMHOE W IIMHEHHOE pacimupeHue. AHTapMOHU3M
TEIUIOBBIX KOJIGOAHUN YaCTHIl BEIISCTBA KaK IMPHYUHA
TEIJIOBOTO pacIIUpeHus Tell (Ha KaueCTBEHHOM YPOBHE).
[IpeoOpazoBanue sHeprun B (Pa30BBIX MEpeXoax.
VYpaBuenue TemoBoro OamaHca.  [loBepxHOcTHOE
HaTsKEHHE. Koaddumment MTOBEPXHOCTHOT'O
HaTspkeHusa. KamwiispHele siBnenus. JlaBnenue mnox
HUCKPUBJICHHOW IOBEPXHOCTBIO >KUIKOCTU. Dopmyrna
Jlamaca.

4/0

OK 01,
OK 02,
OK 03,
OK 06
K 2.2

T1P62_OVYIL06, [IP69 OVIL06,

T1P67 OVYIL06, [IP63_OVILO06,

I1P64 OVYIL06, JIP25, MP4, MP6, MP13
MP17, MP18, MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13, JIP12

IMpodeccHoHAIBLHO - OPHEHTHPYIOLIEE COlEPKAHME

2/0

Buner neekToB B KpUCTATMYECKHUX TellaX WX BIUSHUE
Ha cBoWcTBa MeTalioB. DH3HUYECKHE  CBOMCTBA
METAIIOB.

2/0

OK 01,
OK 02,
OK 03,
OK 06
[IK 2.2

TIP62_OVIL.06, [TP69_OVYIL06,
T1P67_OVIL.06, ITP63_OVYIL06,
[IP64_OVYIL06, JIP25, MP4, MP6, MP13
MP17, MP18, MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13, JIP12

B TOM uymMcie mnpakTHUeCKUX U J1a00PATOPHBIX
3aHATHH

12/8

IIpodeccnoHAIbHO- OPHEHTHPYIOLIEE COleP/KAHME

12/8

JlabopaTtopnoe 3anstue No5. CBOICTBA )KUAKOCTEH

2/2

JlabopaTtopHoe 3ansatue Ne6. OmperencHue BIAKHOCTH
BO3/IyXa M aTMOC(EpPHOTO JTaBICHU

2/2

JlaGopatoproe 3ansrtue Ne7. OmnpexeneHue yaenbHON
TEIUIOEMKOCTH  BEIIECTBA  Pa3IMYHBIX  (a30BBIX
COCTOSIHUM

2/2

OK 01,
OK 02,
OK 04
OK 05,
OK 06,
OK 07,

TIP62_OVII06, ITPG9_OVIL.06,
TIP66_OVYTIL06, TTP610_OVYIIL06
I1P65_OVIL.06, ITP63_OVII.06,
I1P68_OVIL.06, I1P61_OVIL06
TIP64_OVIIL06

MP3, MP5, MP15, MP28, MP31, MP32,




JlaGoparoproe 3ansatme Ne8. OmnpeneneHue MOy 2/2 OK 09, MP33, MP34, MP37, MP54, MP55,
YIPYTOCTH PE3UHBI 11K 2.2 MP56, MP43, JIP34, JIP32
[Ipaxtrueckoe 3amstue Ne8. JlaBieHHe >KUIKOCTEH U 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
TBepAbIX Ten. 3akoH [lackas. OK 02, [1P67_OVII.06, [1P63_OVII.06,
[IpaxTrueckoe 3aasaTre Ne 9 « AOCOTIOTHBIC H 2/0 OK 03, |TIP68_OVILO6
OTHOCHTEJbHBIC Ie(hOpMaITUK TBEPABIX TEID OK 06, [1P64_OVIL.06, MP8, MP9, MP10, MP21
K22 | MP17, MP13, JIP 26, JIP14, JIP23,JIP13
PA3JEJI 4 DJIEKTPOJIMHAMHUKA 52/16
Tema 4.1 Conep:xxanue 6/0

DJleKTpOoCTATHKA ONeKTpu3anus Tell U €€ TPOSBICHUSA. DJIEKTPUUCCKUN 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
3apsz. JIBa BUAa 3JICKTpUYECKUX 3apsaoB. [IpoBogHKKH, OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
JUANEKTPUKA W MOJIYNPOBOJHUKH. JIEMEHTapHBII OK 03, [1P68_OVII.06,
3IEKTPUUECKUI 3apsn. 3akoH COXpaHEHUs OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
SJIEKTPUUYECKOTO 3apsAna. B3auMonelcTBue 3apsoB. OK 07 MP19, MP20, JIPS, JIP6, JIP32, MP21,

Toueunsie 3apsapl. 3akoH KymoHa. DnekTpuueckoe
none. Ero pelictBue Ha 3JIEKTPUYECKUE 3apsiibl.
HanpsbkenHocTs  3ekTpudeckoro  mojis.  [IpoOHsrit
3apsad. JIMHUKM HanpsKEHHOCTH 3JIEKTPUYECKOro MOJIs.
OnHopoaHoe anekTpuyeckoe nojie. lloTeHnnanbHOCTh
3NEKTPOCTATHYECKOTO MONA. Pa3HOCTh MOTEHIMANIOB U
HaIpsyKCHUEC. HOTCHHI/IaHBHaH OHEPTHUA 3apsjia B

QJICKTPOCTAaTUYCCKOM IoJIC. HOTGHL{I/IaJ’I
QJICKTPOCTATUYCCKOI'O0  IOJIA. CBs3p HAIIPs’KEHHOCTHU
T10JI4A n pasHoOCTH IIOTCHIIMAJIOB JUIA

3JIEKTPOCTATHYECKOTO MO (KaK OJHOPOAHOIO, TaK U
HEOJHOPOIHOTO). [puHnImn CyNepHOo3ULINN
anekTpudeckux nonueil. Ilone touewunoro 3apsnpa. Ilone
paBHOMEpHO 3apsbkeHHOW cdepbl. [lome paBHOMEpHO
3apsDKEHHOr0 1o o0beMy miapa. Ilome paBHOMEpHO
3apsKeHHON O0eCKOHEeUHOW TUIOCKOCTH. KapTuHbI muHMiA
HaNpspKEHHOCTH 3THUX TOJIeH M OKBUIOTEHIMAIBHBIX
noBepxHocTed. IIpOBOOHUMKM B 3IEKTPOCTATUYECKOM
roJsie. YCJIOBHE paBHOBECHs 3apsAAoB. JIMAIEKTPUKH B
3IEKTPOCTATHIECKOM ToJe. Jwanextprueckas
MIPOHUIIAEMOCTh BEIIECTRA. Konpnencatop.
ONEeKTPOEMKOCTh  KOHJAEHcCaTopa.  ODIEKTPOEMKOCTh
IUIOCKOTO KoOHJeHcaropa. llapannensHoe coennHeHue
KOHJICHCATOPOB. ITocnenoBarensHOE COETMHEeHNE
KOHJEHCATOPOB. DHEPrusl 3apsyKEHHOr0 KOHJEHCcaTopa.

MP23, MP44, MP38, MP39, MP46,
JIP14, JIP13, JIP12, JIP28, JIP31




I[BI/I)KCHI/IC 3ap$I)I(€HHOI>’I JacTubl B  OJHOPOJHOM
OJICKTPUYCCKOM ITOJIC.

IIpodeccnoHaTbHO - OpUEHTHPYIOIIIEe COAepPKaAHNe 2/0
OneKTpocTaTuyecKue ABJIEHUs, UX YUET U IPUMEHEHNE B 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
ObITy ©  TexHuke. MeToasl  TpeAOTBpAILCHUS OK 02, [1P67_OVIL.06, ITP63_OVII.06,
AJIEKTPOCTATUICCKUX BO3rOpanmit. IIpuHIHMMIHAaIEHOE OK 03, I1P68_OVII.06, JIP25, MP4, MP6, MP13,
OTJIMYHME TTPOBOIHUKOB M TUAIEKTPHUKOB. [IpnmeneHune B OK 06, MP17, MP18, MP19, MP20, JIPS, JIP6,
TEXHUKE. DIIEKTPUUECKHUE CBONCTBA TOKOMPOBOASIIUX U OK 07 JIP32, MP21, MP23, MP44, MP38,
M30JIAIINOHHBIX MaTEPHAJIOB. I1P 2.1 MP39, MP46, JIP14, JIP13, JIP12, JIP2S,
11P2.2 JIP31
B TomM 4umcie mnDpakTHYecKHX M J1a00paTOPHBIX 2/0
3aHATHH
[IpakTnueckoe 3ansarue NelQ. Pemenue 3amau mo Teme 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
«DNEeKTPOCTATHKA. OK 02, [1P67 _OVIL.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MP13, MP17,
OK 09 MP19, MP 20, MP45, MP42, MP 43,
MPS§, MP10
Tema 4.2 Coaepxanue 22/14
IocTosiHHBII Cuna toka. [locTossHHBIN TOK. YCIOBHS CYIIECTBOBAHHS 2/0 OK 01, [1P62_OVIL06, ITP69 OVII.06,
JIEKTPUYECKUI TOK. MTOCTOSTHHOTO 3IIEKTPUYECKOT0 TOKa. VICTOYHHWKHU TOKa. OK 02, [1P67 OVII.06, ITP63 OVIILO06,
Hampsokenne U u DJIC €. 3akon Oma aius ydacTka OK 03, [1P68_OVII.06, JIP25, MP4, MP6, MP13,
TICTIN. OK 06, MP17, MP18, MP19, MP20, JIPS, JIP6,
DIEeKTpUYECKOe CONPOTHUBJICHUE. 3aBUCHMOCTD OK 07 JIP32, MP21, MP23, MP44, MP38,
CONPOTHUBJICHUS] OAHOPOJHOIO HPOBOJAHHMKA OT €ro MP39, MP46, JIP14, JIP13, JIP12, JIP2S,
JUIMHBl W IUIOLIAJM MONEPEYHOTO CEUEHUS. ¥YJIeJIbHOE JIP31
COTIPOTHBIICHHE BelecTBa. [TocnenoBarenpHOE,
napajuiebHOe, CMENIaHHOE COEAMHEHWE MPOBOIHUKOB.
Pacuer pa3BeTBIICHHBIX 3IeKTpUdecKux Lenei. I[Ipasuna
Kupxrogpa. Pabora osyekTpudeckoro Toka. 3aKoH
xoyns-Jlenna. MoOIIHOCTE  ANEKTPUYECKOTO  TOKA.
TemnoBass MOIITHOCTH, BBIAEIsIeMast Ha pe3uctope. DJC
MU BHYTPCHHEE CONPOTHUBJICHHE MCTOYHHMKA TOKA. 3aKOH
Oma s MOoNHON (3aMKHYTOH) JJIEKTPUYECKOM IIEIH.
MorHOCTh UCTOYHHKA TOKa. KOpoTKOE 3amMbIkaHue.
KoHmeHncaTop B 1€y MOCTOSTHHOTO TOKA.
IIpodeccnoHaNbHO - OpUEHTHPYIOIIIEE COAepPKaHNe 2/0
ONeKTpUYECKUEe LEMU B METAIyPIHYSCKUX IeXaxX. 2/0 OK 01, [1P62_OVII.06, ITPGY OVIIL.06,




PabGora u MomrHOCTH 3neKkTpoaBuraTeneii. Pasmuunbie OK 02, [MP67 OVII.06, I[TP63 OVIILO06,
NEefCTBUS  TOKa. CriocoObl  MpenoTBpaIIeHus OT OK 03, [1P68_OVIIL.06, 11P64 OVII.06
KOPOTKOTO  3aMBIKaHWs. Buapl IpegoxpaHHUTENCH. OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
Pacxon v ydeT 3HepropecypcoB TE€IIOBOW SHEPTUU. OK 07 MP19, MP20, JIPS, JIP6, JIP32, MP21,
OK 08 MP23, MP44, MP38, MP39, MP46,
1K 2.2 | JIP14, JIP13, JIP12, JIP28, JIP31
B TomM 4umcie mnDpakTHYecKHX M J1a00paTOPHBIX 18/14
3aHATHI
IIpodeccrnoHaIbHO - OPHEHTHPYIONIIEE COJIePIKAHUE 18/14
[Ipaxtraeckoe 3ansTue Nell. Pemenue 3amad «3aKoHBI 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
Oma. Conporusienue. CMeIIaHHOE  COCAUHCHHE OK 02, [1P67_OVII.06, [1P61_OVII.06
ITPOBOJIHUKOB OK 03, [1P68_OVII.06, 11P64 OVYIIL.06
[IpakTiueckoe 3ansartue Nel2. Pemenue 3amad mo Teme 2/0 OK 09 MP1, MP3, MP15, MP12, MP13, MP17,
«PaboTa, MOIIHOCTD W COMPOTHUBIICHHUE DIEKTPUIECKOTO IIK 2.2 MP19, MP 20, MP45, MP42, MP 43,
TOKa» MPS8, MP10
Jlaboparoproe 3aHaTHe Ne9. OmpeneneHuie yIeTpHOTO 2/2 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
COIPOTHBIICHHUS TIPOBOIHUKA OK 02, | IIP66_OVILO06, [TP610_OVYII.06
Jlaboparopuoe 3anstue Nel(. ITpoBepka 3akoHoB Oma 2/2 OK 04 [1P65 OVII.06, [TP68 OVIIL.06,
JUIsl yJacTKa 1enu ¥ nojaHou nenu. BAX OK 05, [1P61_OVII.06, [1P64 OVIL.06 MP3,
JlaGopatoproe 3amstue ~ Nell. M3yueHume pabGoThI 4/4 OK 07, | MP5, MP15, MP28, MP29, MP30, MP31,
MyJIbTUMETpa Ha mpuMepe paboOThl  JHONOB MU OK 09, MP32, MP33, MP34, MP37, MP54,
3aBUCUMOCTH  CONPOTUBJICHUS  OT  TEMIIepaTyphl IIK 2.2 MP55, MP 56, MP 43, JIP34, JIP32,
00pas3IoB MeTaJjIa U TOTYTIPOBOHAKA
JlabopaTopHoe 3aHATHE Nel2. Ompenenenue 2/2
TEMIIEPATYPHOT0 KodhdUIneHTa Meau
JlaGopatopHoe 3aHATHE Nel3. Onpenenenue 2/2
COIIPOTHUBJICHHS PE3UCTOPA METOJIOM MAaPKUPOBKHU
JlaGoparoproe 3amstue Nel4. Ompenenenne KIIJL 2/2
Harpesartelen
Tema 4.3 Conep:xanue 8/2
IEKTPHIECKHI TOK B OnekTpuyeckass MPOBOAMMOCTb PA3IUYHBIX BEIIECTB. 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
PasIMMHLIX Cpeaax DJNeKTpOHHAsT MPOBOJAUMOCTH  TBEPJBIX  METAJLIOB. OK 02, [1P67 OVII.06, ITP63 OVIIL.06,
3aBUCHMOCTh COTIPOTHUBIICHHSI METaJJIOB oT OK 03, [1P68_ OVII.06,
Temrnepatypbl. CBepXHpOBOAUMOCTb. DIEKTPUUECKHUI OK 06, JIP25, MP4, MP6, MP13, MP17, MP18
TOK B BakyyMme. CBOICTBa 3JIEKTPOHHBIX ITyYKOB. OK 07 MP19, MP20, JIP5, JIP6, JIP32, MP21
ITomynpoBoAHUKH. CoOcTBeHHass ©W  IpHUMECHas OK 08 MP23, MP44, MP38, MP39, MP46, JIP14

MIpOBOAUMOCTL  HOJYIPOBOJHUKOB. CBolicTBa p-n-
rnepexoaa. HOJ'IprOBO,Z[HI/IKOBBIe HpI/I60pI>I.

JIP13, JIP12, JIP28, JIP31




OnexTpuyecKuit TOK B
DONEeKTPONUTHIECKAs JTUCCOITHATTHSL.
3axons! Dapanes s IEKTPOIH3A.
OnexTpudeckuil Tok B Tra3ax. CamMoOCTOATENbHBIM U
HECaMOCTOSITENIbHBIA  pa3psii.  Pa3nuuHble  THIIBI
CaMOCTOATENbHOro pa3psiaa. Monuus. [lnazma.
TexHn4yeckue yCcTpoicTBa U MpakTHYECKOE TPUMEHEHHE:
ra3opaspsiHble JIaMIIbl, 3JCKTPOHHO-JIyueBas TpyOKa,
MOJTyIPOBOHUKOBBIE TPUOOPBI: JAHOMA, TPaH3UCTOD,
¢doTonmoa, CBETOOWOJ, TalbBaHUKA, padUHUPOBAHHE
MeJIH, BBHITUTaBKA AIIOMUHUA, 3JIEeKTPOHHAs
MHUKPOCKOIIHSI.

ANEKTPOIUTAX.
DIIEKTPOITH3.

IIpodeccnoHAILHO - OPUEHTHPYIOLIIEE COJlEPKAHNE 4/0
ONeKTpONU3 B METAUIYPrHH.  DJIEKTPOJIU3EPHI. 4/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
[TosydeHue YUCTHIX METAIJIOB U3 MIPUMECEH. OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
OK 03, | IIP68 OVIIL.06, JIP25, MP4, MP6, MP13
OK 06, MP17, MP18, MP19, MP20, JIPS, JIP6
OK 07 JIP32, MP21, MP23, MP44, MP38, MP39
OK 08 MP46, JIP14, JIP13, JIP12, JIP28, JIP31
B Tom 4umuciie nNpakTHYeCKHX M J1a00PATOPHBIX 2/2
3aHATHH
ITpodeccnoHAIbHO- OPHEHTHPYIOLIEE CO/IEPKAHUE 2/2
JlaGopaTtopHoe 3aHSATHE Nels. Onpenenenue 2/2 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
3JIEKTPOXUMUYECKOTO 3KBHUBAJICHTA MEIU B IIPOLECCE OK 02, [1P66_OVII.06, ITP610_OVYIL06
3JIEKTPOJIN3a CyJIb(haTa MEIH. OK 04 I[1P65 OVII.06, I[TP68 OVIIL.06,
OK 05, [IP61_OVII.06, [TP64_OVIIL.06
OK 07, MP3, MP5, MP15, MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54, MP55, MP
IK 2.2 56, MP 43, JIP34, JIP32,
Tema 4.4 Copepxanne 8/0
MarbuuTHoe nmoJjie BzaumoneiictBue IMOCTOSIHHBIX MarHuToB u 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.O06,
MIPOBOJHUKOB ¢ TOKOM. MaruutHoe moye. Bekrop OK 02, [1P67 OVII.06, ITP63 OVIIL.06,
MarHuTHOM  wHAyknuu. [lpuHnun  cymepno3uuuu OK 03, [1P68_OVII.06, JIP25, MP4, MP6, MP13,
MAarHuTHBIX Tmojded. JIMHUM MarHUTHOM HWHIYKIUU. OK 06, |MP17, MP18, MP19, MP20, JIP5, JIP6,
MarsauTHOE TI0JIE TPOBOJHHUKA C TOKOM (IIPSIMOTO OK 07 JIP32, MP21, MP23, MP44, MP38,

MPOBOJHMKA, KATYIIKH W KPYroBoro BHTKa). OmbIT
Opcrena. Cuna Ammepa, ee HalnpaBlI€HHE U MOAYJb.
Cuna JlopeHua, ee HampaBleHUE U MOAYJb. JIBU>KeHUE

MP39, MP4e6, JIP14, JIP13, JIP12, JIP2S,
JIP31




3apsOKEHHOM YacTULIBI B OTHOPOJHOM MAarHUTHOM TOJIE.
Pabota cuel JlopeHta.

MarnutHoe 1osie B BenlecTBe. PeppoMarHeTuky, mnapa-
Y TUAMarHeTHKHU.

IIpodeccnoHAIbHO - OpHEHTHPYIOIEE COePKaAHUe 2/0
VYerpoiicTBa, OCHOBaHHBIE Ha CHJIOBOM JICHCTBHH 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
MarHUTHOTO IT0JIs OK 02, [1P67_OVII.06, ITP63 OVIIL06,
OK 03, [1P68_OVII.06, [TP64_OVYIL.06
OK 06, JIP25, MP4, MP6, MP13, MP17, MP18
OK 07 MP19, MP20, JIP5, JIP6, JIP32, MP21
[IK2.2 | MP23, MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31
B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 4/0
3aHATHH
IIpodeccnonanbHO - OpUEHTHPYIOIIIEE COAEPKAHNE 4/0
[IpakTuueckoe 3ansatue Nel3. PemieHue 3amad mo Teme 4/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
«MarHuTtHoe ToJIe ¥ eT0 XapaKTEePUCTHKI OK 02, [1P67_OVIL.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43, MP8
IIK 2.2 MP10
Tema 4.5 Conepxanue 8/0
I/1eKTPOMATHHTHAS SBneHune snekTpoMarHuTHOM MHAYKIMH. [IoTOK BekTOpa 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,

WHIY KMt marHuTHOM  wHAykuuu. OJAC  uHAYKOUMU.  3aKOoH OK 02, [1P67 OVII.06, ITP63 OVILO06,
SJIEKTPOMAarHUTHOW uWHAyKuuu Dapanes. Buxpesoe OK 03, I[1P68_OVII.06, JIP25, MP4, MP6, MP13,
anekTpudeckoe moie. Toku dyko. DJIC mHAyKINH B OK 06, MP17, MP18, MP19, MP20, JIP5, JIP6,
MPOBOJHUKE, ABIKYLIEMCA B OJHOPOJHOM MAarHUTHOM OK 07 JIP32, MP21, MP23, MP44, MP38,
none. IlpaBunmo Jlenma. WungyktuBHOCTH. Karymika MP39, MP46, JIP14, JIP13, JIP12, JIP2S,
WHIYKTUBHOCTH B IIEMH IOCTOSHHOTO TOKa. SIBIeHUME JIP31
CaMOHMHIYKLUH. OAC  caMOUMHAYKIUH. OHeprus
MarHuTHOTO TTOJISt KaTYIIKH c TOKOM.

DJIeKTPOMArHUTHOE TOJIE.
IIpodeccnoHaNbHO - OpUEHTHPYIOIIIEE COAepPKaHNe 4/0
[IpumeHeHne  2NEKTPOMArHUTHOM  MHIAYKIUM B 4/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
YCTPOMCTBAxX M arperarax. OK 02, [1P67 OVII.06, ITP63 OVILO06,
OK 03, [1P68_OVII.06, [TP64_OVII.06
OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
OK 07 MP19, MP20, JIPS, JIP6, JIP32, MP21,
K22 | MP23, MP44, MP38, MP39, MP46,

JIP14, JIP13, JIP12, JIP28, JIP31




B TomM umcie mnpakTHYecKHX M J1a00paTOPHBIX 2/0
3aHATHIH
[Ipaxtraeckoe 3anatue Nel4. PemreHne 3amad mo Teme 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
«ONeKTpoOMarHuTHas WHAYKLHS. 3aKkoH OK 02, [1P67_OVII.06, [TP61_OVIIL.06
3JIEKTPOMATrHUTHOM UHIYKINUU. CaMOUHIYKITUS OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43, MPS§
MP10
PA3JEJ 5§ KOJJEBAHUSA U BOJIHBI 26/6
Tema 5.1 Coaep:xxaHue 8/2
MexaHuuyeckue Konebarenpnas cucrema. CBoOOgHEIE KOJIEOAHMS. 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
KOJIeOAHHUA M BOJTHBI lapmonnueckne  komebanus. Kunematmyeckoe OK 02, [1P67_OVIL.06, ITP63_OVII.06,
JTUHAMHYECKOE OIHUCAHMe. DHEPreTUYECKOES OIUCAHUE OK 03, [1P68 _OVIIL.06, IIP64_OVII.06
(3aKk0H CcoXpaHEeHHWs] MEXaHW4YeCKOW dSHepruu). BrBon OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
TUHAMHYECKOTO OIHMCAHUS TaPMOHHYECKUX KOJIeOaHMIt OK 07 MP19, MP20, JIP5, JIP6, JIP32, MP21,
U3 UX SHEPreTUYeCKOro 1 KHHEMaTUYECKOTO OMUCAHUSI. OK 08 MP23, MP44, MP38, MP39, MP46,
Ammumtyna u Qaza konebaHnid. CBS3p aMIUIATYIBI K 2.2 JIP14, JIP13, JIP12, JIP16, JIP27, JIP28,
KOoJeOaHW WMCXOMHOW BENWYMHBI C aMIUTUTYJaMH JIP31
KoneOaHuii ee cKopocTh W yckopenws. llepwom wu
yactora kojeOanmid. Ilepuox Manbix CBOOOIHBIX
KojeOaHWil  MareMaTWdeckoro MasTHHKA. [lepwon
CBOOO/IHBIX KOJICOaHUN IPY>KHHHOTO MasTHUKA.
[onsTHe 0 3aryxaromux KoJjeOaHWAX. BBIHYXIECHHEBIE
kosieOanus. Pesonanc. PezonancHas kpuBas. BrusHue
3aTyXaHus Ha BH]T pe30HaHCHOM KpPHUBO.
ABTOKOICOaHMS.
MexaHn4yecKre BOJHBI, YCIIOBHS MX PaclpOCTpaHEHHUS.
[lonepeunsie u npoonbHBIE BOMHEL [leproxa, ckopocTh
pacmpocTpaneHuss W JuiiHa ~ BonHBL.  CBoiicTBa
MEXaHMUYECKMX  BOJH: OTPaXEHHE, IpEIOMJICHHUE,
nHTepdepernms u gudpaxims.
IIpodeccnoHaNbHO - OpUEHTHPYIOLIEE COAEPKAHNE 2/0
3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa TOHa. 2/0 OK 01, | ITP62_OVIIL06, [TP69 OVII.06,
TemOp 3Byka. lllymoBoe 3arpsi3HEHHE OKpYKarolieh OK 02, | I[1P67_OVIILO06, I[TP63_OVIIL.O06,
CPElBL. OK 03, [1P68_OVIIL.06, I1P64_OVYIL06
OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
OK 07 MP19, MP20, JIP5, JIP6, JIP32, MP21,
OK 08 MP23, MP44, MP38, MP39, MP46,
K 2.2 JIP14, JIP13, JIP12, JIP16, JIP27, JIP2S,

JIP31




B TomM umcie mnpakTHYecKHX M J1a00paTOPHBIX 4/2
3aHATHIH
[IpaxTHueckoe 3aHATHE Nels. MexaHHuecKHue 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
KOJICOaHUS M X XapaKTEPUCTHKH OK 02, | IIP67_OVIILO06, I1P61_OVIIL.06
OK 03, |[1IP64 OVIIL.06
OK 09 MP1, MP3, MP15, MP12, MP13, MP17
K 2.2 MP19, MP 20, MP45, MP42, MP 43, MP8
MP10
IIpodeccrnoHaibHO- OPHEHTHPYIOIIEE COIeP:KAHME 2/2
Jlabopatoproe 3amstme Nel6. IlpoBepka 3akOHOB 2/2 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
KoJeOaHUi MaTeMaTHIECKOTO U MIPY>KHHHOTO MasTHUKA OK 02, [1P66_OVII.06, [IP610_OVIIL.06
OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, [1P61_OVIL.06, MP3, MP5, MPI5,
OK 07, MP28, MP29, MP30, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54, MP55, MP
56, MP 43, JIP34, JIP32,
Tema 5.2 Coneprxanue 14/2
DiiekTpoMarauTHble | KonebaTenbHbIi KOHTYP. CBoOoaHbIe 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
KO0J1¢0aHNA M BOJIHBI | DJIEKTPOMAarHUTHBIC KoJieOaHus B UACaNbHOM OK 02, | ITP67_OVILO6, I[TP63_OVIILO06,
konebarensHOM KoHType. Dopmyna Tomcona. CBszb OK 03, | ITP68_OVIIL.06, [TP64_OVIL06
aMIUTUTYIbI 3apsia KOHAEHCATOpa ¢ aMIUIUTYAON CHJIbI OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
TOKa B KOJeOaTeIbHOM KOHType. 3aKOH COXPaHEHUS OK 07 MP19, MP20, JIP5, JIP6, JIP32, MP21,

SHEPrUM B HJCAIBHOM KoJIe0aTeThHOM  KOHTYpE.
3aryxaromue 3JIEKTPOMAarHUTHBIE KoJIeOaHusl.
BrinykneHHbIE 3JIEKTPOMAarHUTHBIE KoJleOaHusl.
IlepemeHHBII TOK. MOIIHOCTE IEPEMEHHOIO TOKAa.
AMIUTTY/THOE W JIEHCTBYIOIEe 3HAUEHHUE CHUJIBI TOKa U
HamnpsDKEHUS TPH  pasinuvyHod (opMme 3aBHCUMOCTH
MIEPEeMEHHOT0 ToKa OT BpeMeHU. CHHYCOHIANbHBIHI
IIEPEMEHHBIN TOK. Pe3ucrop, KOHIEHCATOp M KaTyllKa
WHAYKTHBHOCTH B IIENIH CHHYCOUAAIBHOIO IEPEMEHHOTO
Toka. Pe3oHaHc TokoB. Pe3oHaHC HampspKeHUH.
Uneanbueiii Tpancdopmarop. IIponsBoicTBo, nepeaaya

u noTpedIeHue 3IEKTPUUECKOU SHEPI'UH.
DKOJIOTUYECKUE puUcKU npu MIPOU3BOJICTBE
3JIEKTPOIHEPIUH. KynesTypa HCITOJIE30BAHMS
3JIEKTPO3IHEPTUH B MTOBCETHEBHOM JKU3HH.

3JI€KTp0MaFHHTHLI€ BOJIHBI. Vcnosus HU3JIIYyUCHHUA
OJICKTPOMArdHMTHBIX BOJIH. Bzanmuas OpuCHTAUA

MP23, MP44, MP38, MP39, MP46,
JIP14, JIP13, JIP12, JIP27, JIP28, JIP31




- -

BekTopoB £, B,V B  »IeKTPOMAarHMTHOH BOJHE.
CBoiicTBa  3JEKTPOMArHUTHBIX  BOJH:  OTpPaKCHHUE,
MpeoMIIeHHe,  TONApU3aIysd, HWHTEepQEepeHus |
mudppakmus.  Llkama  3MEeKTpOMarHWTHBIX — BOJIH.
[IpuMeHeHne SIIEKTPOMArHUTHBIX BOJIH B TEXHHKE H
ObiTy. [lpuHIMIBI  pagMOCBS3M W TCIICBUICHHS.
Pagnonoxarmst. DNeKTpOMarHuTHOE 3arps;sHeHNe
OKpY>KarolleH cpeapl.

IIpodeccnoHaAIbHO- OPHEHTHPYIOIIEE COJlep/KaAHMe 4/0
Tuner  snexrpoctannuii.  KIIJI  anexTpocTaHmuii. 4/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
TexHomornn OXpaHBl OKpPYKAIOIIEH cpedasl  IpH OK 02, [1P67_OVII.06, ITP63 OVIILO06,
C)KMTaHUM OPTaHMYECKOTO TOTLTUBA. OK 03, [IP68_OVII.06, [TP64_OVYIIL.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, JIP27, JIP28, JIP31
B Tom 4umuciie nNpakTHYeCKHX M J1a00PATOPHBIX 8/2
3aHATHI
IIpodeccnonanbHO - OpUEHTHPYIOLIIEE COAEPKAHNE 8/2
[IpakTuueckoe 3anstue Nel6. PemieHue 3aqau Ha BHUIIBI 4/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
COTIPOTUBJICHUH B IIETISAX MEPEMEHHOTO Toka. DopMyIisl OK 02, [1P67_OVIIL.06, ITP61_OVYIL.06
TpaHcdopmaropa OK 03, MP1, MP3, MP15, MP12, MP13, MP17,
[Ipaktuueckoe 3ausTie Nel7. Pemenue 3afau 1o Teme 2/0 OK 09 MP19, MP 20, MP45, MP42, MP 43,
«DJIEKTPOMArHUTHBIC KOJICOAHHSI M BOJIHBDY MP38, MP10
JlaGopatopHoe 3aHATHE Nel7. YcerpoiictBo 2/2 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
TpaHcopmaropa, reHepaTopa OK 02, [1P67_OVIIL.06, I1P61_OVIIL.06
OK 03, |I[TP64_OVIIL06
OK 09 MP1, MP3, MP15, MP12, MP13, MP17,
K 2.2 MP19, MP 20, MP45, MP42, MP 43,
MPS§, MP10
Tema 5.3 Conep:xanue 4/2
Onruka [IpsmonuHelHOE pacIpoCTpaHEHNE CBETA B OJTHOPOIHOM 2/0 OK 01, I1P62_OVIIL.06, ITP69_OVII.06,
cpene. JIyu cBeta. ToyeuHbIi HCTOYHUK CBETA. OK 02, [1P67 OVIIL.06, ITP63 OVII.06,
Otpaxenne cBeTa. 3aKOHbI  OTpPaKEHUS  CBeTa. OK 03, [1P68_OVIIL.06, IIP64_OVII.06
[MoctpoeHne u300pakeHWH B  IUIOCKOM  3epKalie. OK 06, JIP25, MP4, MP6, MP13, MP17, MP18,
Cdepuueckue 3epkana. llpemomieHue cBera. 3aKOHBI OK 07, MP19, MP20, JIP5, JIP6, JIP32, MP21,
MpenoMyIeHUusT  cBeTa.  AOCONIOTHBIM  TIOKa3aTeih OK 08, MP23, MP44, MP38, MP39, MP46,
MPETOMJIIEHHUS. OTHOCHUTEIIbHBIN MoKazaTeib K 2.2 JIP14, JIP13, JIP12, JIP28, JIP31

IMPCIOMJICHHA. IlocTostHCTBO HaCTOThI CBCTa )4




COOTHOLIEHHE JUIMH BOJIH pu nepexojie
MOHOXPOMAaTH4YECKOIr0 CBETa 4Yepe3 TIpaHMIly paszesa
JBYX OINTUYECKHUX Cpeld. XoA Jyded B MHpHU3ME.
Hucnepcust cera. CnoxHBI cocTaB 0enoro caera.
Ier. IlonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIil
YTOJI ITOJIHOTO BHYTpeHHeTo oTpaxenus. Cobuparomme 1
pacceuBaromie JMH3bl. ToHkas JuH3a. ®okycHoe
paccTossHME U ONTHYECKas CHUJla TOHKOM JIMH3BIL.
3aBHCUMOCTH (hOKyCHOTO ~ pacCTOSIHHA  TOHKOWM
chepuueckoid  JMH3BI OT €€  TEOMETpHH U
OTHOCHUTEIBHOTO TOKa3aTens mpeiomieHus. Dopmyna
TOHKOM JWH3BI. YBEIWYECHHE, JaBacMoec JIMH30M. XOx
Jy4a, IpOLIEIIEro JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
ee riaBHOU ontrueckoi ocH. [loctpoenne n3o0pakeHuit
TOYKM M OTpe3Ka mpsAMoil B coOHparomux u
pacceuBarOIUX JIMH3aX M HUX cucreMax. Onrudeckue
npubopel. Pazpemaromast cmocobHocTh. [ma3  kak
ontuyeckas  cucrema. Ilpenensl  NPUMEHUMOCTH
FEOMETPUYECKOI ONTHKHU. Bonnosas ONTHKA.
Wntepdepennnst cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnous HaOMOACHUS MaKCUMYMOB M MHHHUMYMOB B
UHTEPPEPCHINOHHON KapTHHE OT [BYX KOI'€PEHTHBIX
HUCTOYHHUKOB. [Tpumepsr KIJIACCUYECKUX
WHTEpPEpPEHIIMOHHBIX  cxeM. Jludpakius  cBera.
Hudpaknronnass pemeTka. YcJIoBUE  HAOIIOAEHUS
IJIaBHBIX MaKCUMYyMOB npu najieHun
MOHOXPOMAaTH4YeCKOr0 cBeTa Ha AU(PaKIHOHHYIO
peuieTky. Ilonspusanus ceera.

OTHOCHUTEJIBHOCTMN.

B ToM 4nciIe NpaKTHYECKUX U J1a00pPaTOPHBIX 2/2

3aHATHI

ITpodeccnoHaAIbHO- OPHEHTHPYIONIIEE COIEPKAHUE 2/2

JlaGopartopHoe 3ansTue Nel8. OnpeneneHue nokasaresns 2/2 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,

MPEIOMIICHUS CTEKJIA. OK 02, [1P66_OVII.06, [TP610 OVIIL.06
OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, I[MP61_OVII.06, [TP64_OVYII.06
OK 07, MP3, MP5, MP15, MP28, MP31, MP32
OK 09, MP33, MP34, MP37, MP54, MP55, MP 56
IIK 2.2 | MP 43, JIP34, JIP32,

PA3JIEJI 6. OCHOBBI CHELIMAJILHOM TEOPUH 2/0




Tema 6.1 ['panunibl OPUMEHUMOCTH KJIACCHUYECKOM MEXaHMKH. 2/0 OK 01, [MP62_OVII.06, I[TPGY OVIIL.06,
OcHoBbI cnenuaibHoii | [locTynmaTsl ciennanbHON TEOPUH OTHOCHTEIHHOCTH. OK 02, [1P67_OVII.06, ITP63 OVIIL06,
Teopuu [IpocTpaHCcTBEHHO-BPEMEHHOM WHTEPBAaI. OK 03, | IIP68_OVIIL.06, JIP25, MP4, MP6, MP13
OTHOCHUTEJIBHOCTH. [IpeoOpazoBanus JlopeHria. YclioBUE TNPUYUHHOCTH. OK 06, MP17, MP18, MP19, MP20, JIP5, JIP6
OTHOCHUTEITLHOCT,  OJHOBPEMEHHOCTH.  3aMeIJICHHE OK 07 JIP32, MP21, MP23, MP44, MP38, MP39
BPEMEHH W COKpAallleHWE UIMHBL. JHEPrusi U UMITYIIbC MP46, JIP14, JIP13, JIP12, JIP28, JIP31
PENSTUBUCTCKOM YacTullbl. CBs3b MAcChl C SHEPTUCH U
HMMITYJIbCOM PEJIITUBUCTCKOW YaCTHUIIBI. DHEPTHsI IIOKOSL.
PA3JEJI 7 KBAHTOBASI ®U3UKA 8/0
Tema 7.1 Conep:xxanue 3/0
KopnyckyasipHo- PaBHOBecHOEe  TeruioBoe — W3NMyueHHE  (M3ITydYeHHE 1/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
BOJIHOBOW JyajTu3Mm. aOCOIFOTHO 4YepHOro Teyia). 3aKoH cMelleHus Buna. OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
l'unore3a Ilmanka o kBaHTax. DOTOHBL. JHEpPrust OK 03, [1P68_OVII.06, JIP25, MP4, MP6,
nmynsc  porona.  Doroadpdext. Ombiter AT OK 06, MP13, MP17, MP18, MP19, MP20, JIPS,
CroneroBa.  3akoHbl  ¢orodddekra.  YpaBHEHUE OK 07 JIP6, JIP32, MP21, MP23, MP44, MP38,
OnnmreriHa s Qoroddderra. "KpacHas rpanuma" OK 08 MP39, MP46, JIP3, JIP7, JIP14, JIP13,
tdhotoaddekra. Jlapnenue cBeta (B 4aCTHOCTH, JIaBJICHUE JIP12, JIP27, JIP28, JIP31
cBeTa Ha aOCOJIFOTHO TMIOTJIOUIAIOIIYI0 U a0COJHOTHO
oTpaxaroiryto noBepxHocts). Ombitel [1.H. JleGenera.
BonnoBsie cBoiicTBa yactull. Bonubl ne bpoins. Jnuna
BOJIHBI Ji¢ Bpoitis u pa3mepbl 00NacTH JIOKaIU3AIMH
JIBIDKYIIEHCS  4acTHIBL.  KOpIyCKyJspHO-BOJHOBOM
nyanu3Mm. Jludpaknust SNEKTPOHOB Ha KpUCTAILIAX.
Crnenuduka uzmepeHuid B Mukpomupe. COOTHOLICHHS
HeonpenenenHocreil ['eiizendepra.
B TOM uymMcie mnpakTHUeCKUX U J1a00PATOPHBIX 2/0
3aHATHH
[IpakTnueckoe 3anarue Nel8. Pemenue 3agad mo teme 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
«3akoHsbl porodddekTa. YpaBHeHHE DWHIITEIHHAY. OK 02, | IIP67_OVIIL06, ITP61_OVIIL06
OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43, MP8
MP10
Tema 7.2 Conep:xxanue 3/0
CtpoeHue aToma OneITel MO  HUCCIEAOBAaHUIO  CTPOCHHMSI  aTroMma. 1/0 OK 01, [1P62_OVII.06, ITP6Y OVIIL.06,
[Inanerapuas moznens aroma Pesepdopaa. Iloctynars OK 02, [1P67_OVIL.06, ITP63_OVII.06,
Bopa. HWsanydyenue wu mnoriomieHue (OTOHOB IpH OK 03, [1P68_OVII.06, JIP25, MP4, MP6,
Mepexoje aroMa C OJHOT0 YPOBHS dHEPryMU Ha JIPYroi. OK 06, MP13, MP17, MP18, MP19, MP20, JIPS,
Buasl cnektpoB. ChnexkTp ypoBHEH 3Hepruu aroma OK 07 JIP6, JIP32, MP21, MP23, MP44, MP38,
Bojopoaa. CHOHTaHHOE U BBIHYXKJICHHOE W3IYUYCHUE OK 08 MP39, MP46, JIP14, JIP13, JIP12, JIP27,




cBerta. Jlazep. JIP28, JIP31
B TOoM umcie mnpakTHYECKUX H J1a0OPATOPHBIX 2/0
3aHATHI
[Ipaktnueckoe 3ansitTme No 19. «3Bammch sIepHBIX 2/0 OK 01, | ITP62_OVIILO06, I[TP69_OVIILO06,
peakmuii. CTpoeHHE aTOMOB M aTOMHBIX sAep. 3aKOH OK 02, [1P67_OVIIL.06, ITP61_OVYIL.06
PaTuOaKTUBHOTO PACIIaziay. OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43, MP8
MP10
Tema 7.3 Conep:xaHue 2/0
ATOMHOE SIAPO Hyxnonnas momens sigpa [eiizenbepra - HBanenko. 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
3apsa  sapa. MaccoBoe uuciao  siapa.  M3oTomel OK 02, [1P67 OVII.06, [TP63 OVIILO06,
PamnoaktuBHOCTE. Amnb(a-pacnian. ONEKTPOHHBIH U OK 03, [1P68_OVIIL.06, JIP25, MP4, MP6, MP13
MMO3UTPOHHBIN OeTa-pacmayn. ['amma-uznydenne. 3akoH OK 06, MP17, MP18, MP19, MP20, JIP5, JIP6
palMOaKTUBHOIO pacraja. PagnoakTUBHBIE W30TONBI B OK 07 JIP32, MP21, MP23, MP44, MP38, MP39
npupone. CBOHCTBA HOHM3HMPYIOIIETO  M3JIyYEHUS. OK 08 MP46, JIP14, JIP13, JIP12, JIP16, JIP27
BinusiHue paanoakTUBHOCTHM HAa JKUBbIE OpPraHU3MBI. JIP28, JIP31
EcrectBennsiit (on uznmyuenus. Jlozumerpus. DHeprust
CBSI3M HYKJIOHOB B sjipe. SnepHbie cuiibl. Jedekt Macchl
sapa. Snepuble peakuuu. JleneHue W CHHTE3 sAep.
SAnepusie  peaktopel.  Ilpobmemsr  ympaBisieMoro
TEPMOSJIEPHOTO  CHHTE3a. OKOJOTMYECKHE AacITEKThI
Pa3BUTUS AAEPHON SHEPreTUKH. MeToibl perucTpauu u
WCCIIEIOBAHUS IIEMEHTAPHBIX YACTHII.
@yHIaMEHTaJIbHbIE B3aUMOACHCTBUSA. bapuOHbI, ME30HBI
n nenrtonsl. [IpeacraBnenne o CraHmapTHON MOZeNH.
KBapk-rimoonnas mojmens  agpoHoB. ®Dusmka 3a
npeaenamu CtangapTHOH Mozaenu. TeMHas maTepust U
TeMHas Heprusi. EnnHcTBO r3nyeckoil KapTHHBI MHpa.
PA3JEJI 8. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKUN. 2/0
Tema 8.1 Copepxanue 2/0
JJIeMEHTBI aCTPOHOMMHM | Dranbl  pa3sBUTHS — ACTPOHOMMH.  lIpukiagHoe 2/0 OK 01, [1P62 OVII.06, [TP69 OVII.06,
u acTpodusnku. MHPOBO33PEHIECKOE 3HAUYCHUE aCTPOHOMUH. OK 02, [IP67 OVII.06, ITP61 OVIIL.06
[IpumeHnMOCTh 3aKOHOB (UM3MKU st OOBSCHEHHS OK 03, JIP3, JIP7, JIP8, JIP9, JIP16, JIP27, MP1,
MIPUPOABI KOCMMYECKHUX 00BEKTOB. MeTonpr OK 06, MP3, MP15, MP12, MP13, MP17, MP19,
aCTPOHOMHUYECKUX HCCIIeIOBAaHUM. CoBpeMeHHbIE OK 07 MP 20, MP45, MP42, MP 43, MPS,
OITUYECKUE TEJIECKOIIBL, PaauOTEIECKOIIBL, OK 08 MP10

BHeaTMoc(epHas actpoHomus. Buj 3Be3gHOoro Heoa.
CO3BC3JII/I$I, ﬂpKI/Ie 3BC3bI, IINIAHCTHI, WX BUIHUMOC
nemwkenne.Conmueynas cucrema.Comaie.  ComHeuHas




akTuBHOCTb.  Mcrounmk  suHeprum  ConHpma u
3Be31.3B€31bl, UX  OCHOBHBIE  XapaKTEPUCTUKH.
JuarpamMMa '"CIIEKTpadbHBIM KJIACC - CBETUMOCTH'.
3Be3Abl TJIaBHOW MOCIENOBATEIFHOCTH. 3aBHCHMOCTD
"Macca - CBETHMOCTH'  JUIS  3BE3A  TJIABHOU
[IOCJIEI0BAaTEIbHOCTH. BHYyTpeHHee CTpoeHHE 3Be3[.
CoBpeMeHHBIE MPEICTABICHUSI O TMPOUCXOXKICHUH H
somoriin  ComHna W 3Be3[.  OTalbl  JKU3HH
3Be3a.Muneunslii IlyTs - Hama [Nanaktuka. [lonoxenue u
nemwkenne Comnna B [amakthke. THUNBI ranakTHK.
Paguoramaktuku u kBazapbl. UepHble ABIPHI B sIpax
ranakTuk.Becenennasa. Pacmupenue Bceenennoil. 3akon
Xa0bma. Pasberanme ramaktuk. Teopus bombpmioro
B3ppIBa.  PenmkroBoe  m3dmydeHume.  MacmrabHas
cTpykrypa Bcenennoil. Meraranaktuka. HepeleHHbie
poOJIEMBI AaCTPOHOMHM.

HpOMe)RyTO‘IHaﬂ arrecrauus

18/0

Bcero:

166/38




3.3 IlepeyeHb 1a00pPaTOPHBIX U MPAKTHYECKHUX PadoT

TeMb1 1abopaTOPHBIX U (WIIH) TIPAKTHICCKUX
3aHATUI

Kpatkoe conepxanue/ onucanue (1e7b pabOThI)

Criermann3upoBaHHOE 000PYIOBaHNE,
TEXHUYECKUE CPEICTBA, IPOTrPAMMHOE
obecnieyenue (mpu HeOOXOAUMOCTH)

Paznen 2 MEXAHUKA

JlaGopaTopHble 3aHATHSA

JlaboparopHoe 3ansaTue Nel
OmnpenesieHde MIOTHOCTH Tejla Pa3IHIHON

hopMmBI

®  SKCHEPUMEHTAJIBHO ONPENEIUTh IUIOTHOCTU KUIKOCTU U
TBEPJOTO TENa;

"  ONpeAeNuTh IIEHY ACNEHHS H3MEPHUTENbHBIX MPHOOPOB,
M3MEPHUTh TEOMETPUIECKIE Pa3Mephl TEIl, OMPEIEIUTh HX Maccy,
paccuuTaTh 00BEM, pe3yJabTaT CPaBHUTh C TaOJUYHBIMU
3HAYEHISIMH U YCTAHOBHUTD MOTPENTHOCTh IKCIIEPUMEHTA

Becel ¢ pa3zHoBecamm; nuHe#Ka MaciTaOHas;
LITaHT CHIUPKYJIb; MEH3YpKa; BELIECTBO,
IUIOTHOCTH KOTOPOTO HYHO OIPEAEIUTh

Jlaboparoproe 3amHsaTtme No2 «lIIpoBepka
3aKOHA COXPAaHEHHUS MEXaHWYEeCKOW HIHEepruu
NpU JBWKEHUU Tea MOJ HEUCTBUEM CHII
TSDKECTH U YIIPYTOCTHY.

= U3yuuTh 3aBUCUMOCTb CWUJIbl YIOPYTOCTH OT JIMHEHHOU
nepopManuu; Ha  mpuMepe  AeopMalUd  PACTSKEHUS
3KCIEPUMEHTAIbHO NOATBEPAUTH CIPABEIIMBOCTbL 3aKOHA ['yka;
OTpEeNEeNTUTh  PAacu€THBIM W TpaduyecKuM  crocodaMu
KO3 UITUEHT yIPYTOCTH ((KECTKOCTD) MPYKUHBI (PE3UHBI);

= [IpoBepuTh 3aKOH COXpaHEHHs YHEPTUN

"  ONpEACTHTh LEHY AEJCHUS H3MEPUTEIbHBIX MPUOOpOB,
W3MEPUTh  YUIMHEHHWE YyNOPYroro Tejla MpU  PasIM4HBIX
nedopMalusix, paccuuTaTh KO3 (QUIUCHT KECTKOCTH,

"  pe3yJabTaT CpPaBHUTh C TAOJUYHBIMH 3HAYCHUSAMHU U
YCTaHOBHTH MOTPEUTHOCTD KCIIEPUMEHTA

Habop mo wmexanmke (Xumimabo): IITaTUB C
MydTramu nankoi, HabOp CHHpaTBHBIX MPYXKHUH,
JUHaMOMETp, Habop Trpy3oB Mmaccor 100 T,
JWHEHKA ¢ MUJUTUMETPOBBIMU JICTICHUSIMH.

JlaGoparopHoe 3anstue Ne3. «3yuenne
YCIIOBUS paBHOBECHS pbIYara ».

" HCCICHOBaTh, IIPU KAKOM COOTHOMICHMM CHUJII M HX IUICY
pbIdar HaXO04UTCA B paBHOBECHUU,
" IIPOBCPUTH HaA OIIBITC ITPABUIIO MOMCHTOB

Habop mo wmexanuke (Xumiabo): pwyar Ha
mtaTuBe, HaOOp  Tpy30B,  W3MEpUTENbHAs
JMHEWKa, TMHAMOMETP.

IIpakTHyecKkue 3aHATHS

IIpakTnueckoe 3ansatue Nel
Pemenne 3amau mo kuHEMaTrKe. Y paBHEHUS
JBYDKEHUS.

. HAaY4YUTBCA pas3jindaTb BUABI MEXAaHUYCCKOI'0 JIBUXCHUA B
3aBUCUMOCTH OT (I)OpMI:I TPACKTOPHUU U CKOPOCTHU HNEPEMCIICHUA
TCJia, paCcCUYUTBIBATHL €TI0 NapaMeTpbl, HAYUYUTHCIA I/I306pa)KaTB

rpa@UyYecKd  pa3IM4YHbIE BUJBl MEXaHHUUECKUX JIBMOKCHUH,
3aIIMChIBATh YpaBHEHUS JIBUOKEHUA, pas3inyathb €ro
OTHOCHUTEIBHOCTh; HAy4UTHhCS  (HOPMYIIMPOBATH  CIEIYIOIINE

MOHATUS: MEXAHUYECKOE JIBUKEHHUE, CKOPOCTh W YCKOpPEHHE,
CHCTEMa OTCUETa, MEXaHUYECKUU MPUHIIUI OTHOCUTEJIbHOCTH;

®  mocie HU3y4YECHUS TEOPETUYECKOr0 Marepuaia
paccMoTpeTh oOpasel] peIleHHs THUIOBBIX 3ajad, BBITOJHUTH
3a/1aHMsI MPAKTUYECKON YacTH

WunuBunyaneHOe 3anaHue, KOHCIEKT JIEKIIHH,
CIIPaBOYHEIE MaTepHAJIbI

[IpakTnueckoe 3anatue Ne2 Pemienue 3amad

" HAYYMTHCA pEeIlaTh 3aJa4d Ha mapaMCETPhl BpalaTCIbHOIO

I/IH,Z[I/IBI/I,[[yaJ'H:HOC 3aJaHUC, KOHCIICKT HeKHHﬁ,




Ha IapaMCTPhbI BPAIATCIIbHOT'O ABUKCHUS

JABHMOXCHUA

CIIPAaBOYHBIC MATCPUAJIbI

IIpaktrueckoe 3amsatue Ne3 Pemenue 3amad
mo Teme «Bumer cmnm B mexanmke. Cuia

"  PACKpHITH cozepkaHue 3akoHOB HbloTOHa 1 0cOOEHHOCTH
CHWJI Pa3IMYHON MPUPO/IBI; 3aKPENUTh YMEHUS U HABBIKH PEIICHUS

Tetpagp 1 TpakTHYecKux paboT, pyuKa,
METOJIMYECKHE PEKOMEHAANNN TI0 BBITOIHEHUIO

TPEHHUS TOKOs, CKOJIbKCHHS, KaueHUs, | 3alad Ha BTOpO# 3akoH HbIOTOHA, KOra Ha TENO JCUCTBYIOT | pa0OThI, CIPABOYHBIA  MaTepual, JIMHEWKa,
BpaICHUS HECKOJIBKO CHII KapaHaaIl
=  mocre W3YYeHUS TEOPETHIECKOTO Marepuaia
paccMoTpeTh o0pasel] pelIeHUs THUIOBLIX 3ajlad, BBITOJIHUTH
3a/IaHMsI MPAKTUUECKON YacTh
IIpaktuaeckoe  3amatue  Ned  3axoHBI "  3aKpenmuTh YMEHHS W HABBIKH PEIICHUS 3a7ad Ha 3akoHbI | Terpamp i mpakTHUecKWX paboT, pydka,

COXpaHCHHA B MEXAaHUKE U UX IIPUMCHCHUEC

COXPAHEHUS YHEPIMHU U UMITYJIbCa TENA;

= qocie HU3y4YECHUS TEOPETUUECKOTO Marepuala
paccMOTpeTh 00pa3ell pelICHUS THIIOBBIX 3aja4, BBIIOJHUTH
3aaHMs IPAKTUYECKOU YacTH

METOJIMYECKHE PEKOMEHAANNN TI0 BBITOIHEHUIO
paboThI, CHpPaBOYHBIN Marepual, JIMHEWKa,
KapaHJiall

IIpaktuueckoe 3ansarue Ned
Pemenue 3agau Ha GopMmynbl pabOTHI CHIL.

" 3aKpenmuTh YMEHHS ¥ HaBBIKA pelIeHus 3a7ad Ha
(hopMyJibl pabOTHI, MOIIIHOCTH, 3aKOHBI COXPAHEHUS

Terpame 11t mpakTudeckux paboT, pyuka,
METOJUYECKHE PEKOMEHJAIMU I10 BHIIOJHEHUIO

Pabora m MomHOCTE. DHEprus, €€ BHUJBL = mocne W3YYEHUS TEOPETHIECKOTO Matepuana | paboThl, CIOpPaBOYHBIN MaTepual, TUHEWKa,
3aKOH COXpaHEHUS SHEPTUU paccMoTpeTh 00paselr] pelIeHHs THUIOBBIX 3ajlad, BBIMTOIHUTH | KapaHIAll
3aJaHus MPAKTUYECKOW YacTU
Paznen 3 MonekynsapHas ¢usnka u
TePMOIMHAMHKA
JlaGopaTopHble 3aHATHS
Jlaboparopuoe 3amsitie Ned  TIpoBepka "  M3YYHUTh B3aUMOCBSI3b MAaKPOCKONMWYECKuX mnapameTpoB | Cuibhon (amoMUHUEBBIN Te€pMETUYHBII
ra3oBBIX 3aKOHOB™ rasa 3aJIaHHOH MacChl; ONBITHBIM MyTEM yOEAWTCS B | MWIMHAP ¢ TOQPUPOBAaHHBIMH CTEHKAMH, IITKAIOH
CIpaBeIMBOCTH 3aKoHa boitns-Mapuorra; YCIIOBHBIX €IIWHUII], TMOPIIHEM C BEPTHUKAJIbHBIM
" OompenenuTh O0BbEM W JaBICHHE Ta3a NPU TMOCTOSHHON | BUHTOM), BO3IYXOBOAHBIH  COEIMHUTEIBbHBINA
TeMIeparype Ipu pazInyHOM TOJIOKEHUH CTEKJISIHHON TpyOKe B | IIUTAHT, MaHOMETP, 0apOMETp, MCHBITYeMBIi ra3
cocynie 3aJIaHHOW MAacChl — BO3YX.
JlaGoparopHoe 3amstue Ne5 CpoiicTBa "  ONpEeAENUTh IOBEPXHOCTHOE HaTspkeHue Boiasl W | Ulnpui mms urctoid BOABI, IINPHILL U1 MBUIBHOTO
KUKOCTEH MBUTHHOTO PAaCTBOPa METOIOM OTPBIBA Karleilhb pactBopa (o0bemMoM 5-10 M), CTakaHYUK C
- HU3MCPUTH Maccy OILHOI7[ KaIluiu, IJIMHY  T'paHUIbL YUCTON BOI{OI7[, CTaKaH4YUK C MBIJIIBHBIM
MTOBEPXHOCTHOTO cIos, paccauTaTh KO3 UIMEHT | paCTBOPOM, IITAHTCHIUPKYJIh HIU MHKPOMETD,

IMOBEPXHOCTHOI'O HATSHKEHUS PACTBOPOB;
"  pe3yibTaT CPaBHUTh C TAOMWYHBIMH 3HAYCHUSMUA W
YCTaHOBUTb NOTPEIIHOCTD IKCIIEPUMEHTA
®  K3Y4YUTh 3aKOH ApXHMena,

OCTPO OTTOYEHHBIM KapaHAall, IWHAMOMETD,
OpYCOK TUIACTHIINHA, METALTUYCCKUE ITVITHHIIPHI
OIMHAKOBOTO 00BEMA W  pa3HOM  Macchl,
U3MEPUTENBHBIN LUJIUHAP C BOJOW, CTakaH C
HACHITIICHHBIM PAaCTBOPOM COJIN, HUTD.

JlaGoparopHoe 3ansTue Ne6 Omnpeznenenue
BJIQXXHOCTH _ BO3yXa M arMoc(epHOro

HU3MCPUTHh OTHOCUTCIIbBHYIO BJIA)KHOCTHL BO34yXa B na60paTopI/m

(U3MKM ¢ TIOMOIIBIO TICHUXPOMETPa, H3MEPHUB TEMIEpaTypy

I'urpomerp mncuxpomerpuyeckuiit BUT — C,

CTaKaH ¢ KUMAYEHOH BOION




JIaBJICHUS BJIYKHOTO M CYXOr'0 TEPMOMETpa
JlaGopaToproe 3aHartme Neo7. OmpenmencHue ®  ONBITHBIM [yTEM OINpPEAEIUTh BEIWYMHY YyIEIbHOM | Bechl onTuueckue Ha IITaTHBE; pPa3HOBEC;
YAETBHOU TEIIOEMKOCTH BEIIECTBA | TEIUIOEMKOCTH BEIIeCTBA W BBUICHHTH (U3WYECKHI CMBICHT | HCCIIEITyeMOe BEIIIECTBO; KaJIOpUMETD;

Pa3TUYHBIX (a30BBIX COCTOSHUM.

ypaBHEHHS TEIUIOBOTO OanaHca;

"  ONpeAeNuTh LEHY MAEJCHUS H3MEPUTEIbHBIX MpPUOOpOB,
W3MEpPUTh Maccy KaJOpUMeTpa, BOJBI, Tella, HarpeB Tello,
MPOM3BECTH TEINIOOOMEH C BOJOW, pacCUMTaTh TEIUIOEMKOCTb
Tena,

"  pe3yJbTaT CPaBHUTh C TAOMMYHBIMH 3HAYCHUSMHU U
YCTaHOBUTH MOTPEIIHOCTh HKCIIEPUMEHTA

TEPMOMETP; JIEKTPOIUIMTKA; COCY C BOIOM

Jlaboparopuoe 3ansTue Ne® . Ompenenenue
MOIYJI YIIPYTOCTH PE3UHBI

" HayuYUTbCs CO3/aBaTh KPUCTAJUIBI, MPOHAOIIOAATH POCT
KpHUCTaia, U300pa3nuTh €ro 3Tanbl rpaduiaecKy;

"  ONpeNeTNTh  MOAYJIb  YHOPYTOCTH  PE3UHBI  TIPH
pacTsHKCHUY;

" MPOW3BECTH pACTSDKCHHE IIHYpa, W3MEPHB pa3Mep
nedopmarum;

" pe3yiabTar CpaBHUTH C TaOMWYHBEIMHA 3HAYCHUSIMH U
YCTAaHOBUTDL MOI'PCIIHOCTL OKCICPUMECHTA

[loBapenHast comb, AMCTHJUIMPOBaHHAs BOJA,
BOPOHKA, JICPEeBSIHHAs IITIaXKKa, Mapiisi, CTaKaHBbI,
HUTKA (JIecka), pe3MHOBBIN IMIHYP IIHHOK 25—30
cM u ceueHreM 4— 10 mM2 ,Habop rpy3oB 1o 0,1
K[, WITaTHB, JMHEWKa, [ITaHTeHUUPKYJIb WIH
MHUKPOMETP

HpaRanecxne 3AHATUSA

IIpaktuueckoe 3anatue Ne6. Pemienue 3amau
o TeMe «OcHoBel MKT. Pemenue 3amad Ha

" 3aKp€OuTh YMCHHS W HABBIKM BBIYHCIICHHUA MAapaMETpPOB
COCTOsIHUA Tas3a, HUCIIOJIb3ysd Ta30BbIE€E 3aKOHbBI W YPaBHCHHUEC

Terpage 11t mpakTUdeckux paboT, pyuka,
METOAMYECKHE PEKOMEHAAIMH IO BBIIOIHEHHIO

YPaBHEHHUE COCTOSIHUS UJI€aJIbHOTO ra3a MenneneeBa — Knaiinepona; paboThl, CHpPaBOYHBIA  MaTepual, JIMHEWKa,
= [ocie H3y4YEeHUs TEOPETUYECKOTO MaTtepuala | KapaHaaml

paccMoTpeTh o0pasel] pelIeHHs THUIOBBIX 3ajlad, BBIIOIHUTH

3aJaHus MPAKTUYECKOW YacTh
IIpaktrueckoe 3anstue Ne 7. Pemenue 3amaq "  3aKpenuTh YMEHHS W HABHIKM PEIICHUS 3a1ad Ha mepBoe | Terpaap iId MPaKTHUECKHX padoT, pyuka,
mo TeMe «OCHOBBI  TEPMOJMHAMUKHU. Hayano TepmoauHamuku u KIIJ] TeroBoro nqurarens; METOAMYECKUE PEKOMEHJAUU MO BBIIOJHEHUIO
IIpumenenue MEpPBOro Hayaja = [ocie H3y4YEeHUs TEOPETUYECKOTO MaTtepuana | paboThl, CHOPaBOYHBI MaTepuan, JIMHEHKa,
TEPMOJIMHAMHUKH K U30IPOIECCaM paccMoTpeTh oOpasel] PEIICHUs TUIOBBIX 3a/iad, BBIOJHHUTH | KapaHall

3aJaHus HpaKTH‘IeCKOﬁ qaCTHu

IIpakTraeckoe 3ansTHE Ne®
JlaBneHune KUAKOCTEH M TBEPABIX TE. 3aKOH

u HAY4YUTBHCS BBIYUCIIATE JABJICHUC B JKUAKOCTAX U TBEPABIX
TEJ1ax, NIEPEBOAUTE CAUHUIIBI USMEPCHUA B PA3JIMYHBIC CUCTEMBI;

Terpange 111 mpakTU4eCKUX paboOT, pyuKa,
METOJINYECKHE PEKOMEHAANNN TI0 BBITOJIHEHHUIO

ITackans. = [ocne HA3Yy4YEHUs TEOPETHYECKOTO MaTepuana | paboTbl, CHOPaBOYHBIN MaTepuan, JIMHEHKa,
paccMoTpeTs o0pasel] pelleHHs THUIOBBIX 3a/ad, BBINOJHHUTH | KapaHall
3aJIaHUs IPAKTUYECKON YacTH

[paktrndeckoe 3ansrtue Ne 9 «AOCOMOTHBIE BBISIBJIATD [TApaMETPhI, ONPEACIIAIOIINE JaBICHUE Terpagp [ TpakTUYecKux paboT, pyuKa,

U OTHOCHTENbHBIC JIeOpPMALUH TBEPJIbIX
TeI»

JKUJIKOCTEMN M TBEPABIX TEI
-HCTI0JIB30BaTh 3aKOHBI (DM3UKH JUIS pacuéTa JaBICHUN B
TUJIPaBINYECKUX MalllMHAX

METOJAMYECKUE PEKOMEHAIIMU TI0 BEITIOJHEHUIO
paboThl, CHpaBOYHBIA MaTepwal, JIMHEWKa,
KapaHJaIt




Pasznen 4. DinekTpoauHaMuKa

JlaGopaTopHble 3aHATHA

Jlaboparopuoe 3ansTHe Ne9 Ompeznenenue =  ONpejAeNieHHE YIENBHOIO COINPOTUBICHHA INPOBOAHMKA | MICTOUHHMK  TOKa, aMmepMeTp, BOJBTMETD,
YAETBHOTO CONPOTUBJIEHNS IPOBOIHUKA 9KCIIEPUMEHTAIBHBIM ITyTEM; COEIMHUTEIIbHBIC MIpOBOJA, KJTIOY,
"  ONpEACTHUTh LEHYy AEJCHUS H3MEPUTEIbHBIX IMPUOOPOB, | IITAHTCHIMPKYJb, JMHEWKa, KyCOK IPOBOJA,
WU3MEPUTh JUIMHY NPOBOIHHUKA, COOPATh 3JIEKTPUUECKYIO LIETb 110 | YAEIbHOE COIIPOTHUBIICHHE KOTOpPOTo
CXeMe, CHATh TIOKa3aHUs NPUOOpPOB, paccUUTaTh YACIBHOE | OMpeleseTcs
COTIPOTUBJIEHHE NTPOBOIHUKA;
" pe3yapTaT CpPaBHUTh C TaOIMYHBIMM 3HAYCHUAMH MU
YCTaHOBUTH NMOTPEIIHOCTh IKCIEPUMEHTA
Jlaboparopuoe 3ansitie Ne 10. IIpoBepka " YCTAaHOBHUTHh Ha OMbITE 3aBUCHUMOCTh CHJIBI TOKa OT | McTrounuk 3IEKTPUIECKOM SHEPTUU c
3akoHOB OMa i1 y4yacTKa LENu W IOJHOM | HampsDKEHHUS. IIOCTOSTHHBIM HampspkeHneM (He Bble 25B);
nenu. BAX. = [locTpouTh BONBTAMIEPHYIO XapAKTEPUCTHUKY. BOJIBTMETP IIKOJIbHBIN; aMIEPMETpP IIKOJbHBIMH,
* Onpenenuts DJIC ¥ BHYTPEHHEE COINPOTHBIICHUE | HAOOp  JEMOHCTPAIMOHHBIX  PE3UCTOPOB  C
HCTOYHHKA TOKa PasHbIMU COIMPOTHUBJICHUAMU, KJII04,
COCAMHUTEIbHBIE TPOBOJA
Jlaboparoproe 3amarme Nell. H3yuenue "  U3MEpSTh COMPOTUBIEHHE 00Pa3IOB MynbTUMETp, IpHOOPHI TUISL U3Y4YECHUS
paboTel MyJbTHMETpa Ha TIpUMEpe PadOTHI "  YCTAHOBHUTHb 3aBHCHUMOCTh COIPOTHBIEHHE MeTajljla M | 3aBUCUMOCTH  COINPOTUBIEHHS  MeTalla H
JUOAOB U 3aBUCHUMOCTH CONPOTHUBIICHHUS OT MOJYIIPOBOJHMKA OT TEMIIEPATyPbl MOJITIPOBOJHHUKA OT TEMIIEPaTyphl, TEPMOMETP,
TeMreparypel ~ o0pasloB  MeTamia U " [IOCTPOUTH O OHKCHEPHUMEHTAJIBHBIM JAaHHBIM TpaduK | syeKTpudeckas IUIUTKA, LITATHUB c
TMMOJIYIIPOBOHHKA 3aBUCHMOCTHU COMPOTUBJICHUA OT TCMIICPATYPbI IMPUHAJIC)KHOCTAMH, KoJi0a ¢ BOHOﬁ.

Jlaboparophoe 3anstre Nel2 OnpeneneHue
TEMIepaTypHOro KodppHuIMeHTa Me I

"  DPACKpBITh BIMSHUE TEMIEpPaTypsl Ha JJIEKTPUYECKOE
CONIPOTHMBJIICHWE METAJUIOB, ONBITHBIM HIYTEM  ONpPENENIUTh
KO3(QQULIMEHT TEPMUYECKOTO CONPOTUBICHUS MeIu, coOpaB
JIEKTPUUECKYIO IEeTIb U U3MEPUB DIIEKTPUUECKUE MAapaMeTpPhl MPH
Pa3NUYHBIX TEMIepaTypax IpPOBOAHUKA,;

[Ipubop mas ompenencHUs TEMIIEPATYPHOTO
ko3¢ dunmeHTa COTIPOTUBJICHUS MeIu,
tepmomeTp TexHuueckuid ot 0 no 100°C ¢ nenoit
nenenuss  1°C, omMmeTp, BHEHNIHMHA COCY[
KaJIOpUMETpPa C BOJAOHW, 3JEKTPOIUINTKA, KIOY,
COEIMHUTENbHBIE MPOBOAA, MTATHB ¢ My(TOH U
JIATIKOM.

Jlaboparophoe 3anstre Nel3 Onpenenenue
COIPOTHBIICHHUS pesucropa METO/IOM
MapKUPOBKH

"  OIIpEACINT HOMHUHAJIIBHOC COIIPOTHBICHHUEC pPE3UCTOPOB
MCTOAOM MAapKUPOBKHU;

"  OIIpEACIUuTh OOIYCTHUMOE 3HAYCHHE CHJIBI TOKa JUIA
JaHHBIX PE3UCTOPOB IMPU M3BECTHOM HOMUHAJIC MOLIHOCTHU

HaGop pe3ucTOpoB pa3HBIX COMPOTHUBIICHHH,
Ta0JMIIa 3HAKOB MAPKUPOBKH.

Jlaboparophoe 3ansTe Nel4 OnpeneneHue
KIIJ] narpeBateneit

"  Hay4YUThCS MPAKTHYCCKU ONPENENISTh TEIUIOBYIO OTIady
3JIEKTPUYECKOT0 HarpeBaress JIiro0oro Tuma;

"  MPOW3BECTH HATPEB JKUAKOCTH W OIPEICIUTh TEIIOBHIC
HapaMeTphl IPOoIIecca;

= onpenenuts SPGEKTUBHOCTE  pabOTHI
CpaBHEHHMEM IOJIYUYCHHOH U MepeJaHHOM TEeIIOTh

HarpesaTenei

2 DSIEeKTPUYECKUX HarpepaTels, Ccocyz Ul
KHIISTYEHUS BOABI, BOJA, TEPMOMETP,
CeKyHIoMep (4Jachl), CIIPAaBOYHHK 11O (PU3MKE




JlaGoparopuoe 3ansite NelS5S Onpeznenenue
3EKTPOXUMHUYECKOI0 3KBUBAJICHTA MEOU B
IPOILIECCe AMEKTPOIN3a CysbhaTa MeIu.

®  OOpENCNUTh JICKTPOXUMHUYECCKUN
JKCIIEPUMEHTAIBHBIM ITyTEM;

"  [PUTOTOBUTH PACTBOP 3IIEKTPOJIHTA, MPOMYCTUTH HYepe3
HET0 AJIEKTPUUECKUH TOK;

"  HaWTH OJJICKTPOXMMHUYECKUM SKBHUBAJICHT MEAU 4Yepes
MaccCy OcaJika Ha 3JIeKTPOJIEH TapaMeTPhI AIEKTPUIECKOH 1IeTH;

"  pe3yJabTaT CPaBHUTh C TAOMUYHBIMH 3HAYCHUSMU U
YCTaHOBHUTH MOTPEITHOCTh SKCIEPUMEHTA

OKBHBAJICHT MCIHU

Becet u  pa3HOBecHI; aMIepMeTp; Yachl;
JNIEKTPOIUIUTKA;  aKKyMyJsTopHas  Oatapes;
peocTar; Kirod; MeaHbie 3aekTponsl (2 mr).) Co
BCTaBKOW; COCTUHUTEIHLHBIC MPOBOJIA;
AJIEKTPOJIUTHYECKASI BAHHA C PACTBOPOM MEIHOTO
Kymnopoca

IIpakTuyeckue 3aHATUSA

IIpaktrueckoe 3amstue Nel(). Pemenwue
3a7a4 1o TeMe «NEeKTPOCTaTHKA.

®  H3Y4YUTh JJEKTPUUYECKOE I0JIe, 3HATh €ro IpUpPOAY, €ro
JICUCTBUE HA DJIIEKTPUYECKUE 3apsAlbl U JAPYTHUE JIJIEKTPUUYECKHE
T0JIs;

= [Qocie H3y4YEeHUs TEOPETUYECKOTO Marepuana
paccMoTpeTh o0pasel] peIIeHUs THIOBBIX 3ajad, BBITOJHUTH
3aJaHus MPAKTUYECKOW YacTU

NHnuBuyanbHOE 3aJaHHe, KOHCIEKT JIEKLUM,

CIIPaBOYHBIC MATCPUAJIbI

IIpaktnueckoe 3anstue Nell. Pemenue
3apa4  «3akoHbl Oma. ConpoTHUBIECHHE.
CwMmenianHoe coeiMHEHHE TPOBOAHUKOBY

®  3aKpENUTh YMEHHS U HABBIKU BBIUMCIEHUS CHJIBI TOKA,
HaIpsOKEHUSI, CONMPOTUBJICHUSI MO ONPEACICHHI0 M IO 3aKOHY
OmMa it y9acTKa IIeIH, a TAKKE ¢ YI€TOM 3aKOHOB Pa3IMYHOTO
COEJMHEHHUS IPOBOJIHUKOB;

= [Qocie H3y4YEeHUs TEOPETUYECKOTO Marepuana
paccMOTpeTh 00pasell pEIICHUs THIIOBBIX 3314, BBITIOJHHUTH
3aJaHus MPAKTUYECKOW YacTu

Tetpagp 1 TpakTHYecKux paboT, pyuka,
METOAMYECKUE PEKOMEHJAUUU MO BBIIOJHEHHUIO
paboThl, CHOpPaBOYHBIA  MaTepwal, JIMHEWKa,
KapaHJal.

IIpaktueckoe 3amatme Nel2. Pemenue
3agadu mo Tteme «Pabora, MomIHOCTE U
COTIPOTHBIICHHUE JIEKTPHUIECKOTO TOKa»

"  Hay4duTbCS pelIaTh 3aJaud, UCTIONB3Ys HOpMyJbl paboThI
TOKa ¥ MOIIIHOCTH;

= mocyue W3Yy4eHHUs TEOPETHIECKOTO MaTepuana
paccMoTpeTh o0pasel] pelieHHs THIIOBBIX 33ja4, BBITOTHHUTH
3aJIaHUs IPAKTUYECKON 4acTH

Terpagp mIs8 TpakTHYecKuX paboT, pyuka,
METOAMYECKUE PEKOMEHJAUU MO BBIIOJHEHUIO
paboThl, CIPAaBOYHBIN MarTepHal, JINHEWKa,
KapaHaalll

IIpaktuueckoe 3anstue Nel3 Pewienue 3agau

" 3aKp€OUTh YMCHHA W HABBIKA BBIYHCIICHHUA BCIIMYMH C

Terpange 111 mpakTU4eCKUX paboOT, pyuKa,

no Tteme «MarHuTHOoe TOJie M €ro | WCIOJNB30BaHHEM 3akoHa Amrepa, (GOpMyN AJsl ONpENEICHUs | METOAMYECKHE PEKOMEHAAIMH TI0 BBITIOJHEHHIO
XapaKTEPUCTHKID MarHMTHOTO NMOTOKA, cuiIbl JIopeHna; paboTbl, chpaBoYHBIA MaTepual, JMHEHKa,
= qocne W3y4eHUs TEOPETHUUYECKOTO MaTepuana | KapaHaaml

paccMoTpeTh o0pasell pelieHHs TUIIOBBIX 3a]ad, BBIIIOJHHUTH

3aJIaHUs MPAKTUIECKON YacTH
IIpaktnueckoe 3anatue Nel4. Pemenue "  M3Y4YUTh SIBIIEHME  JJICKTPOMAarHUTHOW  HMHAYKUWH, | TeTpanp misl NpakTUYeCKUX paboT, pyuka,
3aa4 IO TeMe  «OJJEeKTpoMarHuTHas | mpaBwio JIeHna, sSBJIEHHE CaMOMHIYKIMM W HAYYHTHCSA PEIIaTh | METOAMYECKUE PEKOMEHJAIMH IO BBIMOJIHEHUIO
WHAYKIHS. 3aKOH  3JEKTPOMArHWTHOH | 3ajadu; paboThl, CHpaBOYHBIA  MaTepwal, JHHEWKa,
UHAYKIAU. CaMOMHIYKIHS» = pocne W3y4eHUs TEOPETUIECKOTO MaTeprana | KapaHaaml

pPaccMOTPETh 06p3,3€L[ pelICHUA TUIIOBBIX 3aJa4, BbIIIOJIHUTH
3aJaHuA HpaKTquCKOﬁ qacTu




Pa3nea 5. Kosie0anus 1 BOJIHBI

JlaGopaTopHble 3aHATHA

JlaGopatoprnoe 3amarme Nel6. Ilpomepka
3aKOHOB KOJICOaHWH MaTeMaTHYeCKOro |
MPYXKUHHOTO MasTHUKA

"  YCTaHOBHTH MAaTE€MaTHYECKYIO0 3aBHUCHMOCTh NepHoa
HUTSHOTO MasTHUKA OT JJIMHBI HUTH MasTHUKA,;

"  WU3MEpPHUTh BpeMs 3aJIaHHOTO KOJHMYECTBA KOJCOAHUH,
MEHSS JUIMHY HHATH, pAcCYATaTh M CPaBHUTh IapaMeTpI
KOJIeOaHMH MpH pa3HOM IMHE MasSTHHKA

®  SKCHEPUMEHTAJbHO YCTAHOBHUTH 3aBUCHMOCTH MEpUOAA
KoJeOaHUI TPYXUHHOTO MAasTHHKA OT YKECTKOCTH TPYXHUHBI H
MaccChI Tpy3a:

"  Y3MEPHUTHh BpeMs 3aJIaHHOTO KOJHMYECTBA KOJICOAHUH,
W3MEPUTh U PACCUNTATH MMAPAMETPhI KOJICOaHUIA

ONEeKTPOHHBIH  CEKYHJIOMEp, HW3MepHUTeIbHas
JICHTa, IIAPUK C OTBEPCTHUEM, HUTH, LITATHB C
MyQTOii M KONBLOM, HaOOp TPYXKHH pasHOH
YKECTKOCTH, Ha0Op TPy30B pa3HOM MacCHI,

Jlaboparopuoe 3amsitie Nel7 VYcrpoiicTBO "  U3yYUTh YCTpOMCTBO u TIPUHIIAT pabotel | Tpanchopmatop  mabopaTopHEIi, Jamra
TpaHcdopmaTopa u reHeparopa TpaHchopMaTopa v TeHepaTopa; HaKaIMBaHUs, KJII0Y 3aMbIKAHUS TOKA, KOMIUICKT
®  y300pa3uTh  TpaHcopMaTop, TEHEpPaTop, yKa3aTh | MPOBOJOB COCIUHUTEIBHBIX
COCTaBHbIE YaCTH, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI
Jlaboparopuoe 3ansaTre Nel8. Ompenenenue ®  M3Y4YUTh 3aKOHBl TE€OMETPUYECKOM OINTHUKH, MpaBWwio | TpexrpaHHas mpu3Ma, TeTpaab, KapaHJall,

ImoKasaTeJida MpeJIOMIICHUA CTCKIIA.

MOCTPOCHHUS X0/Ia JIy4ya 4epe3 TPEXTPaHHYIO MPU3MY
"  p300pa3suTh PHCYHOK B Tpex BHUJAX,
KOHTPOJIBHBIE BOTIPOCHI

OTBCTHUTH Ha

JMHEHKa, TpaHCTIOpTHp, Tabnuua bpaauca

IIpakTH4yeckue 3aHATUSA

[IpakTuueckoe 3anstue Nel5
MexaHHYeCKHue KoJieOanust u
XapaKTePUCTUKU

Hux

®  3aKpeNuTh YMEHHA W HABBIKM BBIYMCIICHHS [apaMeTpPOB
KOJIEOATEIbHOTO  JBMKEHUS, XapaKTePUCTHUK MEXaHUYIECKUX
BOJIH;

= qQocie H3y4YECHUS TEOPETUYECKOTO Marepuala
paccMoTpeTh oOpasell pemieHdsT THUIOBBIX 3a/ad, BBITOJIHHUTH
3a/1aHMsI MPAKTHYECKON YacTH

Terpagp 11 mpakTUYecKux paboT, pyuKa,
METOJUYECKHE PEKOMEHJAIIUN I10 BBITIOTHEHHIO
paboTbl, chpaBoYHBIA MaTepual, JMHEHKa,
KapaHJarl.

IIpaktuueckoe 3anstue Nel6 Pewenue 3agau

"  HU3y4YuTh CBO60,Z[HI>I€ QJICKTPOMAIrHUTHBIC KOJICOAaHHs B

Terpage 111 NpakTU4eCKUX paboT, pyuKa,

Ha  BUJbl  CONPOTUBIEHUH B  LEMSAX | KOHTYpE, BUJABI CONPOTUBICHUS B LENU IEPEMEHHOIO TOKA, UX | METOJWYECKHE PEKOMEHIALMU II0 BBINOJIHEHUIO
IIEPEMEHHOT0 TOKa. dopMyITbl | OTIHYHS U OCOOCHHOCTH; paboThl, CIpaBOYHBIA MaTepwal, JUHelKa,
Tparchopmaropa = [ocne H3y4YEHUs TEOPETUYECKOTO Marepualia | KapaHaaml

paccMoTpeTs 00pas3enl pemeHHus TUIOBBIX 3aj]ad, BBIIOJIHHUTH

3a/1aHMsI IPAKTHYECKON YaCTH
IIpaktrueckoe 3amstue Nel7. Pemenue "  U3y4duTh CBOOOJHBIC JJICKTPOMArHUTHbIC KojicOanus B | Terpaap JUId MNPaKTHUYECKUX paboOT, pyuka,
3aa4 MO TeMe  «OJEKTPOMAarHUTHBIE | KOHTYpE, paCIPOCTPAaHEHHE BOJIH, BU/IbI BOJIH UX OTJINYHMS, METOAUYECKUE PEKOMEHJAIUU 10 BBIIOJHEHUIO

KOneOaHus ¥ BOJIHBD)

= [ocne H3y4YEeHUs TEOPETHYECKOT O Marepuaiia
paccMOTpeTh oOpasel] pemeHdsT THUIOBBIX 3a/1ad, BBITOJHHUTH
3a/1aHMsI MPAKTUYECKON YacTH

paboThI, CIPaBOYHEIN MaTepHal, JINHEMKa,

KapaHzarm

Pa3znean 7 KBanToBasi pusuka




IIpakTuueckoe 3ansatre Nel8
Pemenne 3amay  mo TemMe  «3aKOHBI
dhotodrddexra. YpaBHeHHE DHHIITCHHA»

* myunth 3akoHbl CromeroBa mansg  ¢orodddexTa.
HayuuThcs permats 3aaun Ha ypaBHEHUE DWHINTEHHA;

" mocie N3yYEHUS TEOPETHIECKOTO Marepuana
paccMoTpeTh o0pasell pemeHHus TUIOBBIX 3ajad, BBIOJIHHUTH
3aaHus IPAKTHIECKON JacTH

Tetpagp mIs8 TpakTUYeCKUX paboT, pyuKa,
METOJIMYECKHE PEKOMEHAANNN TI0 BBITOIHEHUIO
paboThl, CHpPaBOYHBIA MaTepHas, JIMHEWKA,
KapaHJaIt

IIpaktrueckoe 3amsatue Ne 19. «3amwmch
SNepHbIX peakiuii. CTpoeHHE aTOMOB U
ATOMHBIX ~ sJep. 3aKOH pPaJMOaKTHBHOTO
pacragay.

"  3aKpenmuTh YMEHUS ¥ HaBBIKW BBIUMCIICHUS YHEPTHH CBAZH
spa, a TaKXKe MPABWIBLHOTO HAMMCAHUS SJICPHOW pPEaKIHU C
WCTIONBb30BaHUEM 3aKOHOB COXPaHEHHs MacCOBOTO U 3aps0BOTO
gucen (3CM3Y) u BBIUMCICHHS JHEPTETHYECCKOTO BBIXOIIA
SIZICPHOM peaKInu;

= mocie W3YYCHUS TEOPETUIECKOTO Marepuania
paccMoTpeTh 00pasell pelieHHs THIIOBBIX 3a]ad, BBITIOIHUTH
3aJIaHus MPAKTUIECKON YacTH

Terpagp 1 TpakTUYecKux paboT, pyuKa,
METOAMYECKUE PEKOMEHJAIMU TIO0 BBHIMIOJHEHUIO
paboTh, CHOpPaBOYHBIA MaTepwal, JIMHEWKa,
KapaHJaIm




4 YCJIOBUA PEAJIM3AIINYA YYEBHOM JUCIATLIIMHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne

Jlns peanu3anuy MporpamMMbl y4eOHOM JUCIMIIIMHBI IPELyCMOTPEHBI CIEeIyIOIUe ClIelalbHbIe
IIOMCIICHUA

Kabuner «EcTecTBeHHOHAYUYHBIX JUCLUIUIMHY», OCHAIIEHHBIH B COOTBETCTBUM C IPUIOKEHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

JIaGoparopuss «®u3uka», OCHalllEeHHAas B COOTBETCTBUM C INpPHJIOKEHHEM 3 00pa3zoBaTeIbHOMN
IIPpOrpaMMBEI.

ITomemienne A BOCIUTATEIbHOM pPabOThI, OCHAILEHHOE B COOTBETCTBUU C INPHIOKEHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

KomnbroTepHblil Kjlacc, OCHAIEHHBIH B COOTBETCTBUM C HpPUIIOKEHHEM 3 00pa3zoBaTeabHOMN
IIpOrpaMMBEI.

4.2 YyeOHO-MeTOAMYeCKOe M HH(POPMALIMOHHOE 00ecliedeHHe peaJn3alui NPOrpaMMbl
OcCHOBHbBIE HCTOYHUKH:
1. Msxumes, I'. 5. ®usuka : 10-i xnace : 6a30BbI U yrTyOJI€HHBIH YpoBHHU : yueOHuK / . 1.

Mskumes, b. b. byxosues, H. H. Cotckuii ; non penakuueit H. A. [lapdentoeBoit. — 12-e uzn., crep.
— Mockaa : IIpocBemenne, 2025. — 432 ¢. — ISBN 978-5-09-120192-5. — TekcT : 37€KTpOHHBIIA //
Jlanp : snexTpoHHO-OMOnMoTeyHast cucrema. — URL: https://e.lanbook.com/book/497756 (nara

obpamenust: 06.04.2026). — Pexum nocTyma: A aBTOPHU3. MOJIB30BATEIICH.

2. Mskumies, I'. SI. @usuka : 11-i1 knacc : 6a30BbIi U yrayOn€HHbIN ypoBHH : yueOnuk / I'. S
Msxkumes, b. b. byxosues, Y. b. u ; non pemakuueni H. A. IlapdentreBoit. — 13-e usn., crep. —
Mocksa : IlpocBemienue, 2025. — 432 c¢. — ISBN 978-5-09-120193-2. — TekcT : 31€KTpOHHBIH //
Jlanp : snexTpoHHO-OMOMoTeuyHast cucrema. — URL: https://e.lanbook.com/book/497774 (narta
obpamienusi: 06.04.2026). — Pexxum noctyna: Juis aBTOpU3. MOJIb30BaTENEH.

3. KacbsHoB, B. A. ®usuka : 10-ii kiacc : yrioyOnénsblil ypoBeHs : yueOHuk / B. A. KacbsiHOoB. —
13-e nu3n., crep. — Mocksa : [Ipocsemenue, 2025. — 480 c¢. — ISBN 978-5-09-122218-0. — Texker :
3JIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/497759 (mara obpamenus: 06.04.2026). — Pexxum moctyma: 1uisi aBTOPU3.
IIOJIb30BaTENEH.

4. Kacesinos, B. A. ®u3uka : 11-it knacc : yriry0na€HHbIN ypoBeHb : yueOHUK / B. A. KachsiHOB. —
13-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 493 c¢. — ISBN 978-5-09-121752-0. — Texkcr :
3JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/497777 (nata obpamenus: 06.04.2026). — Pexum mocTyma: Ajis aBTOPHU3.
[I0JIb30BaTENIEH.

5. ®usuka : 6a3oBbiii ypoBeHs : yueOnuk / H. C. IlypeimeBa, H. E. Baxeesckas, JI. A. Ucaes, B.
M. Yapyrun. — 2-e u3z., crep. — Mocksa : [Ipocsemenue, 2025. — 512 ¢. — ISBN 978-5-09-121349-
2.— Tekct: oanextponssldi / Jlamb : 21eKTpoHHO-OMOMMoTeuHnas cuctema. —  URL:
https://e.lanbook.com/book/473021 (mata obpamenus: 06.04.2026). — Pexxum mocTyma: Ais aBTOPHU3.
MOJIb30BaTENEH.

6. ®usuka : 6a30BbI ypOBEHb : MPAKTHUKYM IO pEIICHUIO 3aau : yuyeObHoe mocobue / H. C.
[TypeimeBa, H. E. Baxkeesckas, J[. A. Wcaes, B. M. Uapyrun. — 2-e usn., crep. — Mocksa :
ITpocsemenne, 2025. — 236 c. — ISBN 978-5-09-121350-8. — Tekct : anekTpoHHbIH / Jlanb :
ANeKTpOHHO-0MOmoTeuHas cuctema. — URL: https://e.lanbook.com/book/473018 (nmata oGparienus:
06.04.2026). — Pexum noctyna: aas aBTOPU3. OJIb30BATENEH.

JlonmoiHUTE/IbHBbIE MCTOYHUKH:
1. Jlemumuenko, B. V. ®usuka : yueonuk / B.U. demumuenko, U.B. emuauerko. — 6-e u3m.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + [lon. Mmatepuaisl [DIeKTPOHHBIN pecypc].
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https://e.lanbook.com/book/497759
https://e.lanbook.com/book/497777
https://e.lanbook.com/book/473021
https://e.lanbook.com/book/473018

— (Boicmiee o6pazoBanue: bakamaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anextponssiid. - URL:
https://znanium.ru/catalog/product/1858485 (mara oOpamenus: 06.04.2026). — Pexxum npoctyma: 1o
TIOJIITHCKE.

2. Kysnenos, C. W. ®usuka. OCHOBBI 3JEKTPOJMHAMUKH. DJIEKTPOMArHUTHBIE KOJEOAaHUS U
BOJIHBI : ydyeOHoe mocobue / C. U. Ky3nenoB. — 4-e u3z., uicnp. u ngon. — MockBa : By3oBckuit
yuebnuk : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekcrt : anmexkrpoHHsiii. - URL:
https://znanium.ru/catalog/product/1850635 (mara oOpamenus: 06.04.2026). — Pexxum noctyma: 1o
TIOJIITUCKE.

3. Tapaco, O. M. ®usuka : yyebnoe mocodue / O. M. TapacoB. — Mocksa : ®POPYM
NHOPA-M, 2019. — 432 c¢. — (IIpodeccuonansuoe obOpazosanme). - ISBN 978-5-91134-777-2. -
Texcr : oanextponnsldi. - URL: https://znanium.ru/catalog/product/1012153 (mata oOpaimeHwus:
06.04.2026). — PesxuMm gocTymna: 1o NOoJIHICKe.

4. PomuonoB, B.H. ®usuka: yuyeOHOoe TmocoOMe Il  CpEAHEro  NPOPEeCCHOHATHLHOTO
obpaszoBanus / B. H. PoguonoB. — 2-e usn., ucnp. u gom. — Mocksa : U3mparensctBo FOpaiit, 2023, —
265 c. — (ITpodeccuonansrnoe obpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : 3neKTpOHHBIH //
Oo6pazoBarenbHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512604 (nara oOpamieHus:
06.04.2026).

5. Iunckwii, A. A. ®usuka : yueOnuk / A.A. [Munckuii, I'.}O. I'pakoBckuii ; mox obm. pexa. FO.H.
HMuxka, H.C. IlypeiueBoi. — 4-e uza., ucnp. — Mocksa : ®OPYM : UTHOPA-M, 2022. — 560 c. —
(Cpennee npodeccuonanpHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 3JMEKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/1712397 (mara obpamenus: 06.04.2026). — Pexxum poctymna:
IO TTOIITHCKE.

HNHTepHeT-pecypcen:

1. 'ocynapctBeHHast oOpazoBatenbHast Matgopma «Poccuiickas 5>IEKTpOHHAs —IIKOJa»
opurnmaneueiii caiir. — URL : https://resh.edu.ru/ (mata oOpamenuss 06.04.2026). — Tekct
JJIEKTPOHHBIN.

2. OtkpeiThil Koyemxk. ®Pusuka : cait. - URL : http://www.physics.ru (zata oOpaieHus
06.04.2026). — TeKcCT : JIEKTPOHHBIH.

3. ®usuka g Bcex. 3amaun no ¢usuke ¢ pemenusmu : caiit. — URL : http://fizzzika.narod.ru
(mata obpamenus 06.04.2026). — TekcT : 2IEKTPOHHBIN.

4. KBaHT: Hay4HO-NONYJISIpHBIA  (QU3UMKO-MaTeMaTuyeckui kypHan : caidt. — URL
http://kvant.mccme.ru (nata obpaienus 06.04.2026). — TekcT : 2IEeKTPOHHBIH.
5. Monexkynspuaas ¢usuka : caidt. — URL :  http://marklv.narod.ru/mkt/ (mara oOpamenus

06.04.2026). — TeKcCT : 2JIEKTPOHHBIH.

6. ®usuka Bokpyr Hac : caiT. - URL : http://physics03.narod.ru (mata obpamenus 06.04.2026). —
TekcT : 2eKTPOHHBIH.

7. ®uzuka.py: caWT s ydammxcs U mpenonaBarened  ¢usukm ;. caidt. - URL
http://www.fizika.ru (nata obpamenus 06.04.2026). — TekcT : 371€KTPOHHBIH.

8. Snepnas ¢usuka B UuTtepuere : cait. - URL : http://nuclphys.sinp.msu.ru (mara oGpamienus
06.04.2026). — TeKcCT : 2JIEKTPOHHBIH.

5 KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOIM
JUCLUIINHBI

5.1 Texymuii KOHTPOJIb

KonTponupyemblie HaumenoBanue
No | pazgens! (Tembl) Konrposupyemsie pesynntarst (OK OIICHOYHOTO Kpurepuu
| P ! u [IK, TIP, JIP, MP)
y4eOHOW AMCIUTUIMHEI cpencTBa OLICHKH
1 Paznen 1. ®uznka n OK 01 (ITP62_OVYII.06) Tect CM. HIXE

METOIbl HAyJYHOTO IIK 2.2 (11P64 OVII.06)
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IIO3HaHUA

JIP3, JIP7, JIP25, JIP26, MP2,
MP7, MP11, MP38, MP39

Paznen 2 Mexanuka OK 01 (ITP62_OVYII.06) Ipakrrdeckoe CwM. HIKE
OK 02 (TTP69_OVII.06) 3AHSITHC
Tema 2.1 Kunematuka | OK 03 (ITP67_OVIL06) (IIPAKTHHECKOe
OK 06 (ITP63_OVYII.06) 3aJiaHue)
1K 2.2 (11P64_OVII.06)
JIPS, JIP9, JIP25, MP4, MP6, JlaGoparopHast
JIP32, MP21, MP23, MP46, JIP14, | pabora
JIP13, JIP12
Tema 2.2 Jlunamuka OK 01 (ITP62_OVII.06) IpaxTideckoe CwMm. HIDKe
OK 02 (TTP69_OVII.06) 3aHSITHC
OK 03(ITP67_OVYIIL.06) (TpaKTHYecKoe
OK 06 (ITP63_OVII.06) 3aJlaHue)
IIK 2.2(ITP64 OVTII.06)
JIP25, MP4, MP6, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
Tema 2.3 3akoHBI OK 01(ITP62_OVYIIL06) Ipakrrmeckoe CwM. HIDKE
COXpaHEHHS B OK 02(ITP69_OVIIL.06) 3aHTHE
MEXaHHKE OK 03(ITP67_OVYIIL.06) (TpaKTHYecKoe
OK 06(ITP63_OVII.06) 3aJIaHue)
OK 07 (ITP68_OVII.06)
[IK 2.2(ITP64 OVYII.06) JlaboparopHast
JIP25, MP4, MP6, MP 10, MP9, pabora
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12
Tema 2.4 Cratuka u OK 01 (ITP62_OVYII.06) Tecr CwMm. HIDKe
THIPOCTATHKA OK 02 (ITP69_OVYII.06)
OK 03 (ITP67_OVYII.06)
OK 06 (ITP63_OVII.06)
OK 07 (ITP68_OVYII.06)
OK 09 (ITP61_OVYII.06)
JIP25, MP4, MP6, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
Paznen 3 OK 01 (ITP62_OVII.06) Tect CM. HUXe
MonexymnspHas ¢puzuka | OK 02 (ITP69_OVII.06)
Y TEPMOJIMHAMUKA OK 03 (ITP67_OVYII.06) Kontponshas
OK 04 (ITP66_OVTII.06) pabora
Tema 3.1 OK 05 (ITP65_OVYII1.06)
OcnoBsl MosiekymsapHo- | OK 06 (ITP63_OVYII.06) Ipakmreckoe
kuHeTnueckoi reopun | OK 07 (ITP68_OVYII.06) 3TV
OK 09 (ITP61_OVII.06) (MpaxTecKoe
[IK 2.2( ITP64_OVYIIL.06) 3aJ1aHue)
MP3, MP5, MP15, MP23, JIP26,
MP28, MP29, MP31, MP32, JlaGoparopHast
MP33, MP34, MP37, MP44, pabora
MP47, MP48, MP54, MP55, MP
56, MP 43, JIP16, JIP27, JIP34,
JIP32,
Tema 3.2 OcHOBBI OK 01 (ITP62_OVYII.06) Tecr CwMm. HUXKe
TEPMOTMHAMHUKH. OK 02 (ITP69 OVII.06)
TemnoBbie MaIIUHBI. OK 03 (ITP67_OVII.06) IpaxTideckoe
OK 06 (ITP63_OVYII.06) 3AHSITHE
OK 09 (ITP61_OVYII.06) (mpaxTyHeckoe
MK 2.2(T1P64 OVIIL06) 3aJ1aHue)
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JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, MP30,
MP35, JIP32, MP21, MP23, MP46,
JIP14, JIP13, JIP12, JIP16, JIP27

8 | Tema 3.3 Arperatarie | OK 01 (ITP62_OVII.06) IpaxTideckoe CwMm. HIDKe
COCTOSIHHSI BEIIIECTBA. OK 02 (ITP69_OVII.06) 3AHSTHC
®da3oBbIC IEPEXOIBI OK 06 (ITP63_OVYII.06) (TpakTryeckoe
[IK 2.2( ITP64_OVIIL.06) 3alaHuE)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32, MP21, | JlaGopartopHas
MP23, MP46, JIP14, JIP13, JIP12, | pabora
JIP16
9 | Pazmen 4 OK 01 (ITP62_OVYII.06) Tect CM. HUXe
DNEKTPOAMHAMUKA OK 02 (ITP69_OVII.06)
OK 03 (TTP67_OVII.06) IMpakmideckoe
Tema 4.1 OK 06 (ITP63_OVII.06) 3aHSITHC
DJeKTpocTaTuKa OK 07 (ITP68_OVYII.06) (MpaxTHecKoe
IK 2.2( TTP64_OVTI.06) 3aJIaHue)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIPG6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31
10 | Tema 4.2 OK 01 (ITP62_OVYII.06) Ipaktreckoe CM. HIKE
[HocTostHHBIN OK 02 (ITP69_OVII.06) 3aHSITHE
JIEKTPUYECKHH TOK. OK 03 (ITP67_OVYII1.06) (mpaxTvyeckoe
OK 06 (ITP63_OVII.06) 3aJlaHue)
OK 07 (ITP68_OVYII.06)
IK 2.2( TTP64_OVTI.06) JlaGoparopHast
JIP25, MP4, MP6, MP13, MP17, | pabora
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
Tema 4.3 OK 01 (ITP62_OVII.06) Tecr CwMm. HUXKE
11 | Onextpuueckuii Tok B | OK 02 (ITP69 OVIIL.06)
Pa3IMYHBIX Cpemax OK 03 (ITP67_OVII.06) Jlaboparopnas
OK 06 (ITP63_OVYII.06) pabora

OK 07 (ITP68_OVII.06)

T1K 2.2( [IP64_OVYIL06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIPG,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
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12 | Tema 4.4 MarautHoe OK 01 (ITP62_OVYII.06) Tecr CM. HIKE
rnoJie OK 02 (ITP69_OVII.06)
OK 03 (ITP67_OVYII.06) Ipaxmideckoe
OK 06 (ITP63_OVYII.06) 3AHSITHC
OK 07 (ITP68_OVII.06) (TpaKTITdIecKoe
IK 2.2( ITP64_OVII.06) 3a/1AHKC)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
13 | Tema 4.5 OK 01 (ITP62_OVII.06) Tecr CwMm. HIDKe
DJIeKTpOMarHuTHasI OK 02 (ITP69 OVYII.06)
WUHIYKIIUS OK 03 (ITP67_OVII.06) [pakrreckoe
OK 06 (ITP63_OVII.06) 3aHSTHS
OK 07 (ITP68_OVYII.06) (TpaKTHYecKoe
[IK 2.2( ITP64_OVTII.06) 3a1aHue)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
14 | Pazpmen 5 OK 01 (ITP62_OVYII.06) Tect CM. HUXe
Konebanus 1 BOJIHBI OK 02 (ITP69_OVII.06)
OK 03 (ITP67_OVYII.06) KowntpornsHas
Tema 5.1 OK 06 (ITP63_OVYII.06) pabora
MexaHndeckue OK 07 (ITP68_OVYII.06)
KoJIeOaHUs U BOJTHBI [IK 2.2( ITP64_OVYIIL.06) Ipakmreckoe
JIP25, MP4, MP6, MP13, MP17, | zansue
MP18, MP19, MP20, JIP5, JIP6, | (mpaktvdeckoe
JIP32, MP21, MP23, MP44, | zananue)
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP16, JIP27, JIP28, JIP31 JlaGoparopHast
pabota
15 | Tema 5.2 OK 01 (ITP62_OVYII.06) Ipakmreckoe CM. HIKE
ONeKTpOMarHuTHbIE OK 02 (ITPG9_OVYII1.06) 3aHTUE
KoJIeOaHUs U BOJTHBI OK 03 (ITP67_OVII.06) (TpaxTryeckoe
OK 06 (ITP63_OVII.06) 3a/1AHKE)
OK 07 (ITP68_OVYII1.06)
[K 2.2( TTP64_OVTII.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_OVII.06) Tecr CM. HUXe
Orntrka OK 02 (ITP69_OVII.06)
OK 03 (ITP67_OVYII.06) KoHrpomnsHast
OK 06 (ITP63_OVYII.06) pabota

OK 07 (ITP68_OVIL.06)
TIK 2.2( IIP64_OVYIIL06)

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

Paznen 6. OcHOBBI
CIIelIMaIbHOM TeopUn
OTHOCHUTEIFHOCTH.

Tema 6.1

OCHOBBI CHIELHATBHOM
TEOpUU
OTHOCHUTEIBHOCTH.

OK 01 (ITP62_OVI1.06)

OK 02 (ITP69_OVIL.06)

OK 03 (IIP67_OVIL.06)

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, JIP28, JIP31

Tecr

CM. HIKE

18

Pasnen 7 KBantoBas
¢uznka

Tema 7.1
KopnyckynsapHo-
BOJIHOBOM Ayajlu3M.

OK 01 (ITP62_OVIL06)

OK 02 (ITP69_OVTL.06)

OK 03 (IIP67_OVIL06)

OK 06 (ITP63_OVTL06)

OK 07 (ITP68_OVIL06)

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

Ipaxmiueckoe
3aHTHE
(TpakTIdeckoe
3a71aHKC)

CM. HIKE

19

Tema 7.2
CrpoeHnue aroma

OK 01 (ITP62_OVII.06)

OK 02 (ITP69_OVTI.06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVTL06)

OK 07 (ITP68_OVTIL.06)

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

Tecr

[paxmiueckoe
3aHATHE
(TpaxTryeckoe
3a71aHKE)

CM. HIKE

20

Tema 7.3
ATOMHOE 111pO

OK 01 (ITP62_OVIL06)

OK 02 (ITP69_OVTI.06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVTL06)

OK 07 (TTP68_OVTL06)

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

Tecr

[paxTiueckoe
3aHTHE
(TpakTITIecKoe
3A71aHNE)

CM. HIKE

21

Paznen 8. DnemeHTH
ACTPOHOMUH U
acTpo(u3UKH.

Tewma 8.1 DnemeHTHI
ACTPOHOMUH U
acTpo(u3uKy.

OK 01 (ITP62_OVIL.06)
OK 02 (ITP69 OVTL.06)

OK 03 (ITP67_OVTL06)

OK 06 (ITP63_OVII.06)

OK 07 (ITP68_OVIL.06)

OK 0.9 (TTP61_OVYIL06)

JIP3, JIP7, JIPS, JIP9, JIP16, JIP27
MP1, MP3, MPI5, MP12, MP13
MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10

Tecr

CM. HIKE
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Kputepuu onieHKH NpaKTHYECKOT0 3aJaHUS:

«5» (OTIIMYHO): BBICTABJISICTCSl CTYIICHTY, €CJIM pacdeTHas W rpaduyeckas 4acTd BBIIIOJHCHBI B
MOJTHOM 00beMe, perieHrne opopMIIEHO C COONIOIEHHEM YCTaHOBJICHHBIX MPAaBHI; CTYIEHT CBOOOIIHO
BJIQJICET TEOPETUICCKUM MaTEPHAIIOM, 0€30IIMO0YHO TIPUMEHSIET €T0 MPH PEIICHUH 3a7ad.

«4» (XOpoIIo): BBICTABIAETCS CTYICHTY, €CIM TMPU BBIIOJHEHUU 33aJaHHs JIOMYIICHBI
HE3HAYUTEIIbHBIC OIIUOKH, pelieHre OPOPMIICHO C COOJIOJICHUEM YCTAHOBJICHHBIX TPABWII, CTYIEHT
CBOOOJTHO BJIaJICET TEOPETUUECKUM MaTepHajIoM, 0€30IMO0YHO MPUMEHSET ero MPH PELICHUHU 337ay;

«3» (yIOBJIETBOPUTEIHHO): BBICTABISIETCS CTYACHTY, €CIH 3aJaHHE BBIOJHEHO C «TIPyOBIMIY
omunOKkaMu, permenne opopmIiIeHO 6e3 COOIIIOICHHS YCTaHOBICHHBIX MTPABUI ;

«2» (HEYIOBIECTBOPHUTEIBHO): BBICTABIISIETCS CTYACHTY, €CII pab0Ta HE BBITIOJIHCHA.

Kpurtepuu oneHku J1aGopaTopHOro 3aHATHS:

«5» (OTIIMYHO): BBHIMOJHEHBI BCE 3a/laHus J1ab0paTOpHON padOThI, CTYACHT YETKO M 0e3 OmImboK
OTBETHJI HA BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (XopolIo): BBINIOJHEHBI BCE 3a/laHusl J1TA0OPAaTOPHOW pabOThI; CTYACHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YIOBJIETBOPUTEIILHO): BBIIIOJHEHBI BCE 3a/IaHUs JITAOOPATOPHOH pabOThl ¢ 3aMEUYaHUSIMH,
CTYICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEYaHHSIMU.

«2» (He 3a4TEHO): CTYIICHT HE BBITIOJIHHJI WJIN BBITIOJIHHUI HEMPABUILHO 3aJIaHUs JIa00pPaTOPHOU
paboThI; CTYACHT OTBETWJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMH WJIM HE OTBETHJI HA KOHTPOJIBbHBIC
BOTIPOCHI.

Kputepuu onieHKH TeCTHPOBAHMS:

3a IpaBUIIBHO BBITIOJHEHHOE JCUCTBUE, 3a]JaHUE BBICTABIIICTCS MOJIOKUTEIIbHAS OlleHKa — | OasuI.

3a HeNmpaBHJIBHO BHIMOJHEHHOE NEMCTBUE, 33JaHWE BBHICTABISIETCS OTpHIIATENbHAas oreHka — 0
0asoB.

Jli1st oLleHKH 00pa30BaTeIbHBIX JOCTIKEHHI 00yJaromuXcs MPUMEHSITCS YHUBEPCaIbHAS IIKAJIA.

[IporieHT pe3yabTaTUBHOCTH (MPaBUIBHBIX KauecTBeHHas olleHKa ypOBHS MOJATOTOBKU
OTBETOB) 0am1 (oTMeTKa) BepOaTbHBINA aHAIOT
90 +100 5 OTJINYHO
80 + 89 4 XOpOI1I0
7079 3 YJAOBJIETBOPUTEIHHO
Mmenee 70 2 HEYJIOBJIECTBOPUTEIILHO

Kpurepun oueHKH KOHTPOJIbHOM PadoThI:

«5» (OTIAMYHO): 3aCIy’XMBAa€T CTYACHT, OOHApPY>KUBIIMKA BCECTOPOHHEE, CHUCTEMaTHYECKOe W
riyookoe 3HaHHE Y4YeOHO-IPOrpaMMHOrO MaTepuajia, yYMEHHE CBOOOJHO BBINOJHATH 3a/JaHusl,
IIPEyCMOTPEHHBIE IPOTPAMMOM.

«4» (XOpOII0): BBICTABISIETCS CTYJEHTaM, MOKa3aBIIUM CHCTEMaTHYECKHI XapakTep 3HaHWM 1O
TEME U CIHOCOOHBIM K HMX CaMOCTOATEIbHOMY IIONOJHEHUI0O M OOHOBJIEHHMIO B XOJ€ JalibHEeHIIei
y4eOHOU paboThl M MPOPECCHOHATHHOU JAEATEIHHOCTH, JOMYCTUBITUM HE3HAYUTEIbHBIC OMMUOKH TPH
BBITTOJIHEHUH PaOOTHI.

«3» (yAOBIETBOPUTEIHHO): BHICTABISIETCS CTY/IEHTaM, JOIYCTUBIINM MOTPEIIHOCTH B OTBETE HA
TEOPETUYECKHE BOMPOCH! M MPH BHIIOJIHEHUU MPAKTHUYECKOM YacTh, HO 00JIaZaioluM HEOOXOMMBIMH
3HAHUSAMH JUIS UX YCTPAHEHUS O]l PyKOBOJICTBOM IPEINoaaBaTess.

«2» (He 3a4TeHO): BBICTABIIAETCS CTYACHTY, OOHApy>KMBLIEMY HpoOeibl B 3HAHUSX OCHOBHOTO
y4eOHO-NPOrpaMMHOI0  MaTepuana, JIOIyCTHBIIEMY IPUHLIMIINAIBHBIE OHIMOKM B BBIIOJIHEHUHN
IIPEAYCMOTPEHHBIX IIPOrpaMMON 3aJaHUN.
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5.2 Ilpome:kyTOoUHAs aTTeCTALNS

[IpomexxyTounasi arrectanus OOYyYaIOMIMXCS OCYUIECTBIISIETCS 10 3aBEPIICHHHM H3YYEHUS
yuebHoro npeamMera «du3nka» 1 Mo3BOJAET ONPEAEIUTh KAUYeCTBO U YPOBEHb €€ OCBOCHHS.
dopMa MPOMEKYTOUHON aTTecTaluu 1o npeaMery «Ousuka» — 3ader ¢ OLCHKOM U 3K3aMEH.

Pe3yabTaThl 00yueHus

OueHouyHbIE CpeaCTBA
JJIs1 MPOMEKYTOYHOM aTTecTalumn

3ader ¢ OLEHKOH

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

KountposanHasi padota
1. 3anmummTe NOKa3aHUA MAaHOMETpPA, OMPENEISAIONIer0 AABICHUE IKUAKOCTH WU
raza B 3aMKHyTOM oObeMe. OTBET JaiiTe 4YMCIOM, OTHENssl ACCATUYHYIO JPOOh
3amSTOM.
MIIa

2. Wneanwuelii ra3 copepiwi padoty 300 [k 1 mpu 5TOM BHYTPEHHSIS SJHEPTHSI Ta3a
yBenuumiiach Ha 300 Jx. Kakoe Koau4ecTBO TEIIOThI OTAA WM MOITYYUI ra3 B 3TOM
npouecce? Jx

4. 3. MneanbHast TEIUIOBask MallliHa COBEpIIACT 3a OJuH UK padoty 100 JIx.
Temmneparypa narpesatens 100° C, xonoaunbhuka 0° C. HaiiTu KoJIM4ecTBoO Tera,
OTJIaBa€MOE 3a OJINH ITHKJI XOJIOAUIBHUKY. Ik

4. BcraBbTe MPOMYIIEHHOE CIIOBO:

3axon [lackanst — OCHOBHOI 3aKOH THAPOCTATHKH, COTJIACHO KOTOPOMY JIaBJICHHE Ha
MOBEPXHOCTH JKUAKOCTH, IPOU3BENEHHOE BHEIIHUMHU CUJIAMH, TIEPENAETCS
KUAKOCTHIO BO BCEX HAIPABJICHUSX.

5. Beraucnure naBieHue, 0Ka3pBaeMOe THAPABIUICCKIM MACJIOM C TNIOTHOCTHIO 900
KI/M® B OJHOCTHIO 3aII0JHEHHOM COCyIe BbIcoTol 0,7 M. YcKOpeHne cBOGOIHOTO
aJIeHus IpUHATH 32 10 M/c?. Ia.

IK3aMeH

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

TecT

1. HMcnonb3ys nepBbiii 3aKOH TEPMOAMHAMUKH, YCTAHOBUTE COOTBETCTBUE MEXKILY
0COOEHHOCTSIMHU TEIUIOBOIO MPOLIECCa B HJICATHOM ra3e M €ro Ha3BaHHEM.

K kaxxpomy sneMeHTy mepBoro crojilia nmogdepuTe COOTBETCTBYIOUIMN 3JIEMEHT W3
BTOPOTO ¥ BHECHUTE B CTPOKY OTBETOB BBIOpaHHBIC LU(PHI 110J] COOTBETCTBYIOMINMH
OykBaMHu.

OcobeHnHoCTH Iporecca Hazpanue nponecca
A) Bce nepegaBaemoe razy KOJIMIECTBO 1) N3oxopHErit
TEIUIOTHI UJCT HA COBEPILICHUE Ta30M 2) U3orepMuueckuit
NABOTH 3) NRobanuknit
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b) N3menenne BHyTpeHHEH YHEPTHH 4) AnnabaTHBIA
ra3a paBHO KOJIMYECTBY MEPeIaHHON

TEIUIOTHI, TIPY 3TOM T'a3 HE COBEPINACT

paboThI

1. BcraBbTe mpomnylieHHOe CIOBOCOYCTAHNUE:

- 9TO SIBJICHWE BO3HMKHOBCHHS TOKa B 3aMKHYTOM MPOBOJHHUKE MPH
W3MEHEHHH MArHUTHOTO Toist. J[aHHOe SBJIGHHE JIEKUT B OCHOBE pPabOTHI
TeHepaTopoB U TpaHC(HOPMATOPOB TOKA.

2. Ilepeseaute B Ila cnegyromue moka3aHus:
100 at
5 Mna
20 rlla

3. BreiOepute mpaBUIbHBIC YTBEPIKICHUS:

A) C riryOuHO# aBiieHNE )KUIKOCTH YBEITUUNBACTCSI.
b) JInsnekTpuKu-3TO BEMIECTBA, HE MPOBOISIINE MICKTPUICCKHHA TOK
B) M3meputh GU3NUECKyIO BETUUMHY — 3TO 3HAYUT HAWTH MOTPELUIHOCTh U3MEPEHUSI.
I') Ilpu HarpeBaHuu MPOBOAUMOCTH METaJljla BO3pacTaeT

IIpakTH4yeckoe 3aganune
1. Eciu Temmeparypa HnarpeBarens 600 °C, a xomomwienuka (-20) °C, To
ko3 UIIMEeHT  moNe3HOro  NeHCTBUS  WICaJbHOTO  TEIJIOBOTO  JIBHTATElNs
NpUOTU3UTETBHO PaBEH. . .
2. B TomKe TEIIOBOro ABUTaTeNs MPHU CKUTAHUH TOIUIMBA BBIICIMIIOCH KOIUYECTBO
ternotel, paBHoe 50 k/[k. Koaddunuent monesnoro aeiicteus apurarens 20%.
Kakyto paboty coBepiwi aABUTraTenn?
3. YroObl yMEHBIIWTH OCEJAaHWE MbIIM Ha CTEHAX 3JaHUM, HX M[OKPBIBAIOT
CHeIUaIbHOM Kpackoi. Kakumu 3JIeKTpUYECKMMH CBOMCTBaMHU JO/DKHA 00J1a1aTh
Takasi Kpacka, eCJIi M3BECTHO, YTO IbUIb, TOJJHAMAsCh B BO3/IyXe, OOBIYHO 3apshKeHa
MOJIOKUTENBHO?
4. B mepBuuyHOW OOMOTKE MOBBIIIArOMEro TpaHchopmaTopa 80 BHUTKOB, a BO
BropruHoi 1280. Hanpspkenue Ha koHIax mepBuyHOi oOMotku 120 B, a Benmunna
ToOKa BO BTOpuuHOW oOMoTke 0,25 A. Ompenenure TMOJE3HYH MOIIHOCTh
TpaHcdopmaTopa.
5. Kak 3xcniepuMeHTaIbHO ONPEAETNTh MOAYJIb YIIPYTOCTH TBEPAOTO TEla.

Kpurtepuu oneHKHu 3a4eTa ¢ OlleHKOii ¥ JK3aMeHa

- «OTIMYHO» - TEOPETUUECKOE COJEPKAHUE Kypca OCBOCHO MOJIHOCTHIO, O3 MpoOeoB, yMEHUS
c(OPMHPOBAHBI, BCE TPEAYCMOTPEHHBIE MPOTPAMMON yYeOHBIE 3a/JaHUSl BBITOJTHEHBI, KauyeCTBO HX
BBITTOJIHEHUS OIIEHEHO BBICOKO.

- «Xopomo» - TEOpPeTUYECKOe COJepKaHHe Kypca OCBOCHO IIOJIHOCTBIO, 0€3 MpoOenos,
HEKOTOpble YMEHHsS C(HOPMHPOBAHBI HEIOCTaTOYHO, BCE IPEIyCMOTPEHHBIE IMPOrpaMMON ydeOHBIE
3aJJaHMS BBIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBITOJHEHBI C OIIMOKAMHU.

- «YIOBJIETBOPUTEIBEHOY» - TEOPETHUECKOE COJIEpKaHNE Kypca OCBOCHO YaCTHYHO, HO TPOOEITbI
HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAWMbIe YMEHHsI pabOThl C OCBOEHHBIM MaTepHallOM B
OCHOBHOM C(OPMHPOBaHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPAMMON OO0ydYeHHUsS Yy4eOHBIX
3aJJaHU BBINIOJIHEHO, HEKOTOPHIE U3 BHITIOJIHEHHBIX 3aJJaHUH COJIEpKAT OIIHOKH.

- «HeynoBIeTBOPHUTEIBHO» - TEOPETHUECKOE COJNEpKAHHWE Kypca HE OCBOCHO, HEOOXOIMMBIC
yMeHHUs1 He ¢(hOpMUPOBaHBI, BBITIOTHEHHBIE YUeOHBIE 3aJaHUs COACPHKAT IPyObIe OMINOKH.
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pnioxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH

[Ipu mnpoBeneHHM TEOPETHUECKUX M NPAKTUYECKUX/IIA0OPATOPHBIX 3aHATHH HCIIOIB3YIOTCS
CJIENYIOLIUE [TEJarOrnYeCKUe TEXHOJIOT UM

Ne Hazpanue [lenb ucnonb30BaHUs [Inanupyemslit OrnrcaHne opsIKa
/o o0pa3oBaTeIbHOM o0pa3oBaTe’IbHOM pe3yabTaT WCTIONIb30BaHUSA (aJrOpUTM
TEXHOJIOTHH (C TEXHOJIOTHH HCTIOBb30BaHUS MIPUMEHEHUS) TEXHOJIOTHH B
yKa3aHHEM aBTOpa) 00pazoBaTensHOM MIPaKTHIECKOMH
TEXHOJIOTHH podeCCHOHATTEHOM
JIeSITeTbHOCTH
1 TexHonorus PasButue meiciurens | Bo3MoxHOCTH [Ipuém «Mucept»
KPUTHYECKOTO HBIX HABBIKOB y4allld | TUYHOCTHOTO POCTa
MBIIIICHUS XCs1, HeOOXOIUMBIX H | 00ydJaromerocs, Ilpuem ocyiecTBiseTcs B
€ TOJIbKO B yuebe, HO | pa3BUTHSA €ro | HECKOJILKO JTAaloB.
U B OOBIYHOW KM3HW | MHmUBHAyansHOCcTH, |l  oTam:  Ilpemiaraercs
(yMeHue TpUHUMATH | TOBBIIICHIE cucrema MapKUPOBKU
B3BELICHHBIE sdexTuBHOCTH TEKCTa, 4TOOBI
peuiCHusA, 3aHATUCTL | BOCOPUATUA noApas3aciuTb
C nHopmarueH, | HHbOpMaITIH; 3aKJIIOYEHHYHO B HEM
aHATU3UPOBATh TIOBBIILICHHE WHQOPMALIUIO  CIIEAYIOMINM
pasMyYHBIE CTOPOHBI | MHTEpeca, Kak K | 0Opazom:
SABIIEHUHN [p.), T. €. | H3ydyaemMoMy A% «TaJIOYKOW)
pa3BuTHE MaTepuany, Tak W K | TOMEYaercss TO, YTO YiKe
CIIOCOOHOCTH K | caMoMy  mporeccy | M3BECTHO YJaliuMCes;
caMo00pa3oBaHUIO. oOy4JeHus;  yMeHHe - 3HaKOM «MUHYCH
KPUTHYECKU MIOMEYaeTCsI TO, 41O
MBICITUTD. MPOTHBOPEYHT uX
MIPEJICTaBICHUIO;
+ 3HAKOM «ILTIOCH
MOMEYaeTCst TO, 410
SABIISICTCA JJIsL HHUX
WHTEPECHBIM u
HCOXHNJaHHbIM,
? «BOTIPOCUTENHHBIN

3HAK» CTaBUTCS, €CIH YTO-
TO HESICHO, BO3HUKIIO
JKeJIaHuE y3HaTh OOJbIIIe.

I »ram: uwmTasg  TeEKCT,
ydanecs IIOMEYAIOT
COOTBETCTBYIOIIMM 3HAYKOM
Ha MOJISIX OTJCJIbHBIE
a03a1bl U MPEIITI0KEHHUS.

III JTAall: Yyanmmcest
TIpeaIaraeTcs
CHUCTEMAaTU3UPOBAThH

WH(POPMAITUIO, PACIIONIOKHUB
ee B COOTBETCTBHH  CO
CBOMMH  TIOMETKAMH B
CIEIYIOIIYIO TaOIHITy:
4otam:  [locnmemoBaTenpHOE
o0cyxaeHne Kaxmaon rpadbl
TaOJIALBL.

52



[Tpuem CIOCOOCTBYET
Pa3BUTHIO AHATMTHYECKOTO
MBILUICHUS] TIPH  M3y4YCHHUU

HOBOT'O Marepuana,
SIBIISIETCS CpeJCTBOM
OTCJICKVBAHUST TIOHUMAaHUS
MaTepuana)

ITpuém «Knacrtep»

310 cnocob Tpaduyeckoit
OpraHM3allid  Marepuana,
MO3BOJISIOIIU I cIenath
HATJSTHBIMA Te
MBICJIMTCJIBHBIC  MIPOLECCHI,

KOTOpbIE MNPOHMCXOAAT HPHU
MOTPY>KEHUU B Ty WJIH HHYIO
Temy. Kiacrep sBnsercs
OTPa’KEHUEM  HEJIMHEUHOH
hopMBI MBITITICHUS.
ITocnenoBarenbHOCTH
JNeUCTBH:

1. TlocepeauHe YHCTOrO
mucTa  (KJIacCHOM  JIOCKM)
HamucaTh KIIIOUYEBOE CIIOBO
WIN TIPEIUIOKEHHE, KOTOpoe
SBJSIETCSl «CEpALEM» HIEH,
TEMBI.

2. Bokpyr «Hakuaatb»
ClIOBa WM IPEIJIOKCHHS,
BBIpaKaIOIue uieH, (HakThl,
00pa3bl, MOAXOJAIINE JUIS
nmaHHoit Ttemel. (Mogemu
YCTPOMCTB U IPpHUOOPOB)

IIpo6nemuoe oOy4denne
(T.A.Nnbuna)

1. po0yIeMHOe
U3JI0KEHUE;

2. YaCTUYHO —

IIOMCKOBas
JIeSITENILHOCTD;

3. CaMOCTOSITENbHAS
HCCIIEN0BATENbCKAA
JIESITEIbHOCTD.

IIpuBneds CTyAeHTOB

K aKTUBHOM
MBICITATEIIEHOM
JIeSITeJIbHOCTH, K
pEeIeHuI0  Pa3HoTo
pona 3agad, KOTOpbIe
HEIOCPEICTBEHHO
CBSI3aHEBI c
coiepKaHUEM

y4eOHOro MaTepHaia.

CaMOCTOSTEIbHBIN
(umu  c  TIOMOIIBIO
YUHATEIS) aHaJIN3
MPOOJIEMHBIX
cuTyalui, W  HX
pelieHus
MOCPEACTBOM
BBIJIBYKEHUS
MIPEAIOKECHUM,
THUIIOTE3, HX
000CHOBaHHUS H
JI0Ka3aTebCTBa, a
TaKkKe MIpOBEpKa
MPaBUJILHOCTH
peleHus.

HacTUYHO-TIOUCKOBBIN
METOJ1 O0yUCHHSI:
CO3JJaHue poOJIeMHON
CUTyallud TpU OOBSICHCHUH
HOBOTO MaTepuana
(BompocHI, 3aj1aya,

9KCIEPUMEHTAIILHOE
3aJlaHie TPH 3aKperyieHUH
y4eOHOTo MaTepHaa)
KOJIJIGKTUBHOE OOCYKICHHUE

BO3MOXHBIX TIOIXOIOB K
pEIIeHnt0 poGIIEMHOM
CUTyalluu (ypoxk
cHCTeMaTH3aIlN u

00001IeHYS 3HAHUT).

Metoa npoOieMHOro
H3JI0KEHUS
BBIIBUTAIOTCSI THUIIOTE3BI IO
TeMe, OTBepras OJHH |
apryMeHTUpys BBIOOD
TIPYTHX, BBICTpanBaHHe
JIOTUKH paccyXIeHuH,
aHaIm3 ITOCTABJICHHBIX
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mpoOyieM (M3yueHHE HOBOWM
TEMbI, TIOCTAHOBKA TEMBI U
1esieit ypoka)

KontekctHoe
o0OydeHue
(A.A.BepOumkmuii)

OOecneuenue
JIMYHOCTHOT'O
BKJTFOUCHUSI CTY/ICHTA
B y4eOHYIO
JEATENLHOCTD

YmMenue
aHAIM3UPOBATh
POoOJIEMBI, UCKATh
aJICKBaTHBIE CIIOCOOBI
WX pEIICHUS,
MO3HAHUE CIIOXKHYIO,
MHOTOTPaHHYIO
CTPYKTYpY CBOEH
Oymymeit
podeCCHOHATTEHOM
JIESATSIIbHOCTH

Keiic — meTon
(He3aBepILICHHBI METON)
CTyJIeHTaM Oyzner
NpelJIoKeHa JIMMIb  YacTh
WHPOPMAIIH, BCIO
oCTanpHyl0 HH(pOpPMALHUIO -
CTYJIEHTHI MOTYT
MOYEPIHYTh 1100 u3
JIMYHOTO OIbITa, U000 U3
JIPYTHX HMCTOYHUKOB
uHpopmarmun  —  I-net,
CIIpaBOYHasg  JIUTepaTypa,
JKypHAJHI, CIETNAITUCTHI,
obnamaroniye  OmMBITOM B
pelieHnr JaHHBIX TpobieM
u T.a. (OIpH TPOBEICHUH
mabopaTOPHBIX pabor,
pelieHne KayeCTBEHHBIX M

pacyeTHBIX 3a/1a4)

Henoas urpa
3TO  METOJ  TIPYIIIOBOIrO
00y4eHus COBMECTHOM
NIEATENIBHOCTH B TPOIIECCE
pemieHns OOmMX 3amad B
YCIOBUAX MaKCUMAaJIbHO
BO3MOXKHOTO TPUOIKEHHS
K peaJbHBIM TMPOOIEMHBIM
CUTyalUsIM (mpu
3aKpeIUIeHHH  W3yYeHHOI0
MaTepuana,
cUCTEeMaTH3allukl  3HAHUM,
MPaKTHYECKUE 3aHATHS).

KonTekcTHbIe 3a1aun

(mpakTHKO-

OpHUEHTHPOBAHHEIE)
3aJjauy, BCTPEYAIOTCs B TOU
U WHOU peanbHO
curyauuu. HMX  KOHTEKCT
obecreunBaeT yCJIOBHS I
NPUMEHEHUS M Pa3BUTHUS
3HAHUH  [pU  PEUICHUH
npoOjeM, BO3HUKAOIMUX B
peanbHOM JKU3HA
(mpakTHyeckue 3aHATHS,
nmabopaTopHbIe pabOTHI, dTall
3aKpeIyIeHus] 3HaHWM Ha
ypoKe).

Mo3roBoii mrypm
Nzyuenue HOBOI'O
MaTepuaa

3nopoBrecOeperatomas
TEXHOJIOTHSI
(H.K.CmupHOB)

OO0ecrieuenue
CaHHMTapHO-
TUTHEHUYECKOTO

Cobmronenue
OITUMAJIBHOTO
BO3IYIITHO-TEIIIOBOTO

Kontpons ocsemienus Bo
BpeMs 3aHITHA
JluHamuyeckas naysa
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COCTOSTHUSI YY€OHOTO | pekuMa B OU3KyIBFTMUHYTKA B
TTOMETIICHIS ayIUTOPHUH. cepenune 3aHaTus (1-2
(ocBemeHue, [TozuTnBHAS MUH).

MPOBETPHUBAHUE, TICUXOJIOTHYECKas

TEeMIIepaTypHBINA atMocdepa.

peXKIM) [Mognepxanue

OMouroHANbHAs paboTocmnocoOHOCTH

paspsaka Ha 3aHSATHUH.
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