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Pabouas mporpamma y4eOHOW mucuuIUIMHBI «@Pu3uKa» pazpaboTaHa Ha OCHOBE TpeOOBaHUMI
®denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpPEAHEro ooOiero oOpa3oBaHMUs,
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rOCy/IapCTBEHHOTO 00pa30BaTEeLHOTO CTaHIApTa MO CHCHHAIBLHOCTH CPETHETO MPOPECCHOHATHHOTO
obpazoBanus 08.02.09 MoHTax, Halaaka W SKCIUTyaTalus 3JEKTPOOOOPYIOBaHUS MPOMBIIUICHHBIX U
IPAKIAHCKUX 3/aHUM, YTBEP)KIAECHHOIO IIPUKA30M MunucrepctBa npocseweHus Poccuiickoin
®enepanun ot 09.11.2023r. roga Ne 845 1 ¢ yueToM mosryqaeMoi CrielHaibHOCTH.
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1 OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI
TACIHATITAHBI

1.1 O6s1acTh NpUMEHeHNsI MPOTrPAMMBbI

PaGouas mporpamma y4eOHON mUCHUTUIMHBI «DU3HUKa» SBISETCS YaCThIO MPOTPAMMBI MTOJATOTOBKH
CIECMAIMCTOB cpeaHero 3BeHa mo cnenuanbHocTH 08.02.09 MonTax, Hajmajgka W SKCIUTyaTalus
ANEKTPOOOOPYIOBAHUS MMPOMBIIIJICHHBIX U TPAXAAHCKHUX 3AaHui. Pabodas mporpamma cocraBieHa IS
OYHOH (HhOpPMBI OOYUECHUSI.

1.2 MecTo npeamMera B CTPYKTYPE NporpamMmmal INIOATOTOBKHU CIICUATUCTOB CPEAHEI0 3BCHA

VYyeOnass gucnumuinHa  «®Dusuka» OTHOCUTCS K 001e00pa3oBaTeIbHOMY LUKIY MPOTrpamMMbl
MOATOTOBKU CHEIUAIKMCTOB CPEJHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
obmiero oopazoBanusi «EcTecTBEHHBIC HAYKH.

VYpoBeHb ocBoeHuss ydeOHOM mucuMiUiiHbBl B cooTBeTcTBUU ¢ DPI'OC cpennero o6miero
o0Opa3oBaHus YriyOJIeHHBIN.

OcBoeHME TUCIUILIMHBI HAIIPABJIEHO HA JJOCTUKEHHUE CIEAYIOUINX LEIe:

e (dopMUpOBaHHME HHTEpeca U CTPEeMJICHHsS OOYYarOMMXCAd K HAYYHOMY H3YYCHHIO MPHUPOIBIL,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BHUTHUE MPEICTABICHUNA O HAYYHOM METOJE MO3HAHUS U (POPMHPOBAHUE HCCIICAOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOLINM SIBIICHHUSIM;

¢ (GopMUPOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa U3YYeHHs] OCHOB CTPOCHUSI MaTepuu
1 pyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (dopMupoBaHHE YMEHUN OOBSACHATH SBICHUS C HCIOJB30BAHHEM (PU3UYECKUX 3HAHUM U
HAyYHBIX JI0KA3aTeIbCTB;

e (QopmMHpOBaHUE TMPEACTABICHUNA O pOJU (DU3MKH IS Pa3sBUTHs APYIHX €CTECTBEHHBIX HAYK,
TEXHHWKHU ¥ TEXHOJIOTHH;

PaGouas mporpamma yueOHOU AUCHMIUIUHBI «Du3uKa» MMeeT MEXAUCHUIIIMHAPHYIO CBS3b C
o0meo0pa3oBaTeNbHBIMA ~ y4eOHBIMH ~ AWCHUIUIMHAME ~ «Marematuka», «Xumus», «buomorusy,
«["eorpadusi».



2 IJTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS YYEFHOM JJUCHUILIAHBI

OcBoenne COoACpIKaHUA yqe6H0171 JUCHUITIIMHBI «Dusuka» odecreunBaeT JOCTHIXCHHUC O6yLIaIOH_II/IMI/IC$I CICAYIOIIUX PE3yJabTaToOB:

OO0mue u mpodeccnoHaIbHbBIE
KOMIIETEHITN T

Ilnanupyemblie pe3yJbTaThl 00yUeHUsI

JInyHOoCTHBIE / MeTanpeaMeTHbIe

IIpenmeTHbIe

OK 01 BeiOupaTh criocoObl pemeHus

3a1a4
JCATCIIBPHOCTH IIPUMCHHUTEIIBHO
Pa3JIMYHbIM KOHTCKCTaAM

poeCCUOHATTEHOM

K

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHSA y4eOHOW IWCIMIUIMHBI
OTPaXalOT TOTOBHOCTh H CIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI chopMupOBaHHOMH BHYTpEHHEU
MO3HULMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpUEHTAIMH,
MO3UTHBHBIX BHYTPEHHHUX YyOEXKIEHWH, COOTBETCTBYIOIIHX
TPAIWIIMOHHBIM  IIEHHOCTSM  POCCHICKOTO  OOIIEeCTBa,
pacinpCHUEC XKU3HCHHOI'O OIIbITa U OIIbITa ACATCILHOCTU B
nporecce peanusanuu OCHOBHBIX HaIpaBJICHUI
BOCTIMTATEBHON JIEATEIbHOCTH, B TOM YHCJIE B YaCTH:
TPYZAOBOI'0 BOCIIUTAHHA:

JIP25. mHTEpec K pasziuyHbIM cdepaM mpodeccnoHanbHON
JIESATENIbHOCTH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccnn ¥ peanu30BBIBaTH COOCTBEHHBIC
JKHN3HCHHBIC IIJIaHBbI;

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

MO3HABAaTEIbHBIMU IEHCTBUSIMHU:

a) 0a30BbIE JIOTMYECKUE EHCTBUSL:

MP1. camocrosiTensHO (HOPMYIHPOBaTh U aKTyaJIU3UPOBATh
npobJeMy, pacCMaTpHBaTh €€ BCECTOPOHHE;

MP2. ycraHaBiMBaTh CYIIECTBEHHBId MNpPU3HAK WU
OCHOBAHUS JUIsI CPaBHEHMS, KacCU(PUKaLUN 1 00001IIeHNS;
MP3. onpenensTs 1eIu ASSITCIHHOCTH, 33]]aBaTh MapaMeTPhI
Y KPUTEPHUH UX JOCTHKECHHUS;

MP4. BBIBIATP 3aKOHOMEPHOCTM M MPOTHUBOPEUUS B
paccMaTpuBaeMbIX SABICHUIX;

MPS5. BHOCHTBH KOPPEKTHBBI B JESATEIBHOCTh, OLEHUBAThH
COOTBETCTBHE pE3YyJIbTATOB LEISM, OLEHUBATh PHUCKU
MOCIIEACTBUN IE€ATEIbHOCTH;

[1P62_OVII.06. chopMUpOBaHHOCTh YMEHHI pacro3HaBaTh
(dbm3uveckue sABIEHUS (TIPOIECCH) W OOBSICHATH HMX HAa
OCHOBE  H3y4YECHHBIX  3aKOHOB:  pPaBHOMEpPHOE M
PaBHOYCKOpEHHOE TPSMOJIMHEIHOEe ABIKEHHUE, CBOOOIHOE
MajieHue TeJd, [BIDKCHHE 110 OKPY)KHOCTH, WHEPIHS,
B3aMOJICHCTBHE Tel, KOJeOaTeIbHOE ABIKEHHE, PE30HAHC,
BOJTHOBOE JBIXeHue; Auddy3usi, OpOyHOBCKOE IBIKECHHUE,
CTPOCHHUE XHUIKOCTEH W TBEPIBIX TeN, U3MEHEHHE O0bemMa
TeJ TpY HAarpeBaHUM (OXJIAXKIEHUH), TETUIOBOE paBHOBECHE,
UCIIapeHue, KOHJACHCAlWs, IUIaBICHHE, KPHCTAILIH3aLus,
KATICHWE,  BIAXHOCTh  BO3JyXa,  CBsA3b  CpelHEH
KWHETUYECKOM SHEPIUU TEIUIOBOTO IBIKCHUS MOJIEKYJ C
a0COFOTHON TeMIlepaTypoil, TIOBHIIICHWE NaBIEHHs Ta3a
OpU €ro HarpeBaHWU B 3aKPBITOM COCYHE, CBSI3b MEXKIY
rmapaMeTpaMHM  COCTOSHHMSL ~Ta3a B HM30IpoIeccax;
SNIEKTPU3ALUS TeJl, B3aUMOJICHCTBUE 3apsIoB, HarpeBaHUE
ITPOBOJIHHUKA C TOKOM, BSaHMOHeﬁCTBHe MAarHuToB,
DJICKTPOMAarHuTHass MHAYKIHA, HeﬁCTBHe MAarHuTHOI'O IIOJIA
Ha TPOBOJHMK C TOKOM W JBIKYIIWHCS  3apsn,
ANIEKTPOMAarHUTHbIE KOJEOAHUSI W BOJIHBI, MPSIMOJIMHEHHOE
pacmpocTpaHeHHWEe CBETa, OTpaKEHUe, IpeJoMIICHHE,
uHTephepeHnus, aupakuus W T[ONSApU3alUs  CBETa,
aucnepcust cBera; Qoroanmektpudeckuil addexT, cBeroBoe
JaBJICHHUC, BO3HHKHOBCHHC JIMHENYATOr 0 CIICKTpa aTroma
BOJIOPOJA, €CTEeCTBEHHAs u UCKYCCTBEHHAsI
pPannoOaKTUBHOCTD;




MP6. pa3BuBaTh KpEaTHUBHOE MBIIUICHUE MPU PELICHUU
JKU3HEHHBIX TIPOOIIEM;

0) 0a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:

MP7. BianeTh HaBBIKAMH Y4YeOHO-HCCIIEIOBATEILCKON U

NPOCKTHOM  JEATENLHOCTH,  HAaBBIKAMH  pa3pelicHUs
mpooIeMm;
MP12. BBISBIATE NPUYUHHO-CICACTBCHHBIC CBSI3M W

aKTyaJM3MpOBaTh 3aJ1ady, BBIJIBUTaTh TUIIOTE3Y €€ PELICHMUS,
HaXOIWTb  apryMeHTBl JUId  JOKa3aTeIbCTBA  CBOHUX
YTBEpXACHUH, 33/1aBaTh apaMeTPbl U KPUTEPUH pPEILICHUS;
MP13. ananu3upoBaTh MOTyUYEHHBIC B XOJIE PEIICHUS 3a/1auu
pe3ynbpTaThl, KPUTUYECKH OLIEHWBAaTh WX JIOCTOBEPHOCT,
MIPOTHO3HPOBATh U3MEHEHHE B HOBBIX YCIIOBUAX;

MP17. ymeTh mnepeHOCHUTh 3HaHHMA B IO3HABaTEIbHYIO WU
MPAaKTUUECKYI0 001aCTH KU3HEAESITEIbHOCTH;
MP18. yMmeTb UHTErpUpOBaTH 3HAHUS U3
MPEIMETHBIX 00JIaCTel;

MP19. BeIIBUTATh HOBBIE WAEH, NIpEIaraTb OpUTrHHAIBHBIC
MOIXOJBI U PELICHNUS;

MP20. craBuTh TpOOIEMBI
aJbTepHATUBHbIE PEIICHUS;

pasHbIX

u 3aga4d, OOIyCKaromue

OK 02 Hcnonb30BaTe COBpEMEHHBIE
CpeAcTBa  IIOMCKa,  aHamu3a |
WHTEpIpeTaluy  WHPOpPMAlMK U
WHPOPMALIMOHHBIE TEXHOJOTHUU ISt
BBITOJIHEHUS 3a1a4
po(ecCUOHAIBHOMN JeSITEIbHOCTH

JInaHOCTHBIE pe3yNbTaThl OCBOSHHS YIeOHOW JMCIUTUIAHBI
OTPaXalOT TOTOBHOCTh M CIOCOOHOCTh OOYYarONIUXCS
PYKOBOJCTBOBAThCSA chopMHpPOBaHHOH BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTALIUM,
MO3UTHBHBIX BHYTPEHHHUX YyOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJMIMOHHBIM  I[IEHHOCTSM  POCCHUHCKOr0  OOIIECTRa,
paclIMpEeHHUe KU3HEHHOTO ONBITA U ONbITA JIEITEIBHOCTH B
mpouecce peanuzauuu OCHOBHBIX HarpaBJiIeHUI
BOCITUTATENBHON JESTENBHOCTH, B TOM YUCJIE B YACTH:
LIEHHOCTHU HAyYHOI'O MO3HAHHUA:

JIP32. c(hopMHUPOBaHHOCTH MHPOBO33PEHNS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHSA
HayKd W OOIECTBEHHON TMPAaKTHKH, OCHOBAHHOTO Ha
JMaJiore KyJbTyp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

[1P69 OVII.06. cpopMupoBaHHOCTH COOCTBEHHOM MO3ULIMU
[0 OTHOIICHHIO K (pr3nvecKoi MH(POPMAIHH, TTOTydaeMOil
U3 Pa3HbIX UCTOYHUKOB, YMEHUH HCIIONB30BaTh UPPOBEHIE

TEXHOJIOTHH JUISL IIOUCKA, CTPYKTYPUPOBAaHUS,
UHTEPIpETalul W TpeACTaBIeHUS y4eOHOW W Hay4HO-
MOIYJIIPHOU UHQOpMAIHH; pasButTHe YMEHUNI

KPUTHYECKOTO aHaJi3a MMoy4aeMoi HHQOpMAaIIHy;




JIP34. oco3HaHWE LEHHOCTH HAYYHOH JAEATEILHOCTH,
TOTOBHOCTB OCYIIIECTBIIATh MIPOEKTHYIO u
UCCIIEIOBATENbCKYIO JAEATENIbHOCTh WHIUBHIYaJbHO U B
rpymIe;

MeranpeaMeTHble  pe3yNbTaThl  OCBOGHHSI  y4eOHOIt
JMCIUTUTAHBI OTPAXKAIOT:

8.1. OBnanenue YHHMBEPCAJIBbHBIMU y4eOHBIMU

M03HABATEILHBIMU JCHCTBUSAMU:

B) paboTa ¢ mHpOpMAaITeH:

MP21. BiajeTh HaBbIKaMH IOJIyUYCHUS HWH(POpPMAIUU U3
WCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATh
MOWCK, AaHalli3, CHCTEMATH3allMI0 W  HHTEPIIPETALNIO
WH(GOPMAITUH Pa3THIHBIX BHIOB B (DOPM MPEICTABICHUS;
MP23. onenuBaTh I0CTOBEpHOCTb, MP24. ucmnonb3oBaTh
cpenctBa  WHPOPMAIMOHHBIX M KOMMYHHKaIlHOHHBIX
TEXHOJIOTHHA B PEIICHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
W OpPraHM3alMOHHBIX 3a/la4 C COOJIIOJICHHEM TpeOOBaHUN
SPrOHOMUKH, TEXHUKH Oe3omacHoCTH, TUTHEHBI,
pecypcocOepexeHuns, MPaBOBBIX M ITHYECKUX HOPM, HOPM
MHGOPMAIMOHHOM O€301MaCHOCTH;

OK 03 [InanupoBath u
peann3oBBIBaTh cOOCTBEHHOE
npodeccnoHalbHOE W JIMYHOCTHOE
pasBuTHE,  MPEINPUHAMATEIHCKYIO

JeSITENTBHOCT, B TIPOQeCCUOHATLHON

chepe, HCHONB30BATH 3HAHUS 10
MIpaBOBOM u (uHaHCOBOI
TPaMOTHOCTH B Pa3IMYHBIX

JKU3HCHHBIX CUTYyallusiaX

JImaHOCTHBIE pe3yabTaThl OCBOEHHS y4eOHOW JMCLUIUIMHBI
OTpPa’Kar0T TOTOBHOCTb M CIOCOOHOCTH OOyYaromuxcs
PYKOBOZACTBOBAThCS chopMHPOBaHHOMI BHYTpPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTAaIIUi,
MO3UTUBHBIX BHYTPEHHHX YyOE€XKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM  IIGHHOCTSIM  POCCHHCKOro  OOIIECTBa,
paciMpeHre KU3HEHHOTO OIbITa M OMbITa AESTeILHOCTH B
nporecce peanuzanuu OCHOBHBIX HaIpaBJICHUI
BOCIIMTATENBHON IEATENBHOCTH, B TOM UUCIIE B YaCTH!
JTyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

JIP12. cdhopMupOBaHHOCTE  HPABCTBEHHOTO
9TUYECKOTO MOBEACHHUS;

JIP13. cmocoOHOCTh OLEHHMBATh CUTYallMI0O W TNPHUHUAMATH

CO3HAHMI,

OCO3HAHHBIC PEIICHUS, OPHEHTHPYSICh HAa MOpPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
JIP14. oco3HaHwe JUYHOIO BKJIaJa B IOCTPOCHUE

[IP67 OVIIL.06. chopMUPOBAHHOCTh YMEHHS  peEIIaTh
pacueTHBIC 334U ¢ SIBHO 33JJaHHON (HU3NYIECKOIN MOJIEIBIO,
HCTONB3ysl (U3UYECKUE 3aKOHBI M TMPHHIUIBI, HA OCHOBE
aHaJIM3a yCJIOBHS 3a/laddl BBIOMpaTh (DU3MUECKYIO MOJIECIIb,
BBIICIATh  (DU3MYSCKUE  BEJIUYMHBI W (POPMYIIBI,
HEOOXOMUMBIE JUIS €€ PEIICHHUS, MPOBOJUTH PACUYEThl H
OLICHUBAThH PEaIbHOCTh MOJIy4YEHHOTO 3HAYCHUSI
(u3uUecKO BEIMYWHBI, pelIaTh KaYeCTBCHHBIC 3ajauH,
BBICTpauBasi JIOTHYECKH HEMPOTUBOPEYMBYIO  IIEMIOYKY
paccCyXJeHWH C OINOpOoi Ha UW3yYEHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UYECKHE SBJICHHMS;
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YCTOHYHMBOTO OYAYILETO;

TPYJIOBOTO BOCTIUTAHUSL:

JIP26. TOTOBHOCTH H CIIOCOOHOCTh K OOpa3oBaHUIO W
€aMo00Pa30BAHUIO Ha IPOTSKEHUHU BCEH KU3HH;

MeranpeaMeTHble  pe3yNbTaThl  OCBOGHHSI  y4eOHOIt
JMCIUTUTAHBI OTPAXKAIOT:
8.1. OBnanenue YHHMBEPCAJIBbHBIMU y4eOHBIMU

MO3HaBaTEIbHBIMU IEHCTBUSIMHU:

0) 60a30BBIC UCCIICIOBATEIBCKUE TCHCTBUS:

MP11. ctaButh U QOpPMYIUPOBATH COOCTBEHHBIE 3a/1a4d B
00pa3oBaTeIbHOM JAeITEIHHOCTH U )KU3HEHHBIX CUTYAIHSIX;
8.3.  OpnageHue  yHUBEPCAIBHBIMU  PETYJISTUBHBIMU
JEHCTBUSIMH:

a) caMOOpTaHu3aIlus:

MP38. caMOCTOSITENIBHO OCYIIECTBIATh I103HABATEIBHYIO
HOeSITEeIbHOCTh,  BBIABISATH  HPOOJNEMBI,  CTaBUTh U
(hopMyupoBaTh COOCTBEHHBIC 3a7jaud B 00pa3oBaTEIbLHOU
JIEeAITEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

MP39. caMOCTOSITEIBHO COCTaBIATh IUIAH  PELUEHUs
npoOJIeMbl ¢ Y4eTOM HMEIOLIMXCSI PECYpCOB, COOCTBEHHBIX
BO3MOYHOCTEN U NPEATIOYTEHU;

MP44. crocobcTtBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO
HIMPOKOH SpYAULINH B Pa3HbIX 001acTAX 3HAHUM, TOCTOSHHO
MOBBIIIATh CBOI 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIB:

MP46. BnaneTh HaBBIKAMU TTO3HABATENBHOMN peduieKcHu Kak
OCO3HAHUSl COBEPIIAEMBIX JEUCTBUM M MBICIUTENbHBIX
MIPOILIECCOB, UX PE3YIHTATOB U OCHOBAHUIl;

MP47. wucronb3oBaTh TMpHEMBl peIIeKCHHA IS OIEHKH
CUTYaIliH, BEIOOpa BEPHOTO PEIICHNUS;

MP48. ymeTp OLEHWBaTH PHCKH W  CBOEBPEMEHHO
IIPUHMMATh PEICHUs IO UX CHU)KEHUIO;
OK 04 O¢dextuBHo | Metanpenmernsle  pe3ynbTarbl  ocBoeHust  yueOHoil | [IP610_OVIL.06. oBnagenne ymeHussMU pabOTaTh B IPYIIIE

B3aMMOJICUCTBOBATh W paboTaTh B
KOJIJIEKTUBE U KOMaHIe

JUCIIMTUTMHBI OTPAXKAIOT:
8.2. OBnaseHre YHUBEPCATHHBIMH KOMMYHUKATUBHBIMU
JIEHCTBUSAMU:

C  BBINOJHEHHEM  Pa3JIMYHBIX  COLMAIBHBIX  POJEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAITMOHAIHEHO PACTIPEACIISTh
JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTyalHsX, aJeKBAaTHO




0) COBMeCTHAs ICATEIIBHOCTD:

MP31. moHMMarh M MCIIOJb30BaTh
KOMAaH/IHOHM M WHIAWBUyaTbHOU paOOTHI,

MP32. BeIOMpaTh TEMAaTHKy W METOJbI COBMECTHBIX
JNEUCTBUI C y4eToM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)XI0TO YJICHA KOJIJICKTHBA;

MP33. nppuHuMaTh UEId COBMECTHOM JEATEIBHOCTH,
OpraHU30BHIBATH M KOOPAMHUPOBATH NEUCTBUS IO €€
JIOCTH)KEHMIO: COCTaBJISITh IUJIaH JEWCTBUH, paclpeneiisiTh
POJIH C YYETOM MHEHUH Y4aCTHHKOB 00CYXIATh pe3yabTaThl
COBMECTHOH paboThI;

MP34. omennBaTh KayecTBO CBOECTO BKJIaJga M KaKIOrO

MpEeUMyIIECTBa

yYaCTHMKAa  KOMaHAbl B  oOmMHA  pe3yibTaT IO
pa3paboTaHHBIM KPUTEPHSIM;
MP37.  ocCywmwecTBISTh  IMO3UTUBHOE  CTPATETHUYECKOE

MIOBEICHUE B PA3JIUYHBIX CUTYALMAX, IPOSBIATH TBOPUECTBO
1 BOOOpakeHUE, OBbITh MHUIIMATHBHBIM;
8.3. OpnaseHue  yHHBEpCAIbHBIMU
JEHCTBUSIMH:

T) IpUHATHE Ce0s M APYTHX JIOCH:
MP54. npunuMate ce0si, TOHMMAas CBOM HEIOCTAaTKH U
JOCTOUHCTBA,;

MPS5S5. npuHMMAaTh MOTUBBI M apryMEHTBl OPYrUX JIOJeH
MIPY aHAJIU3E PEe3yIbTaTOB AESITEIHHOCTH;

MP56. npu3HaBaTth CBOE MpaBO U MPaBO IPYrUX JIOAECH Ha
OIINOKHU;

PeryJIsTUBHBIMU

OLICHMBATh BKJAaJ KaXAOT0 W3 YYAaCTHHKOB TPYIIBl B
pelIeHne paccMaTpUBaeMON IPOOIEMBI;

[TP66_OVII.06. BnaseHue OCHOBHBIMH METOIaMU HAYYHOTO
MO3HAHUS, UCTIONB3YEMBIMH B (DU3MKE: MPOBOAMUTH IPSMbBIE
U KOCBEHHBIC M3MEpeHHs (M3MYECKUX BEIMYHMH, BBHIOMpAs
ONITHMAJIBHBIA CIIOCO0 M3MEPEHHs U MCIONb3YysS W3BECTHBIC
METOABI OLEHKH MOTPEIIHOCTeH H3MEpPEHUH, NPOBOIUTH
HCCIIeIOBAaHNE 3aBUCUMOCTEH (DM3MYECKUX BEIUYMH C
UCTIONB30BAaHWEM  TIPSMBIX ~ U3MEpEHHH,  OOBSACHATH
NOJY4YEHHBIE PE3YJIbTAaThl, UCHONB3Ys (PU3NUECKHUE TEOpUH,
3aKOHBI U MOHATHSI, U JeNIaTh BHIBOJIBI; COOIIOATH TpaBHiia
0e30macHOro Tpyda MNpW TPOBEICHUH HCCICIOBAHUN B
pamkax y4e0HOTO SKCIIEPUMEHTA u y4eOHO-
UCCIIEIOBATEILCKOW  JIESITENTBHOCTH € MCIIOJIb30BAHUEM
U(POBBIX N3MEPHUTENBHBIX YCTPOHCTB M J1a0OPAaTOPHOTO
obopynoBanus; C(HOPMHUPOBAHHOCTH TMPEACTABICHUHA O
METO/IaX MOTYYeHHUS HAyYHBIX aCTPOHOMHUYECKUX 3HAHUH;

OK 05 OcymecTBiare yCTHYIO H
MMCPMEHHYI0O KOMMYHMKAIlMIO  Ha
rocygapcTBeHHOM si3bike Poccuiickoit
denepany ¢ y4yeToM OCOOEHHOCTEH
COLIMAIBHOTO u KYJIbTYPHOTO
KOHTEKCTa

JIngHOCTHBIE pE3yNabTAaThl OCBOCHUS yUCOHOUW TUCITUTUIMHBI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTH OOYYaOLIUXCS
PYKOBOJICTBOBATHCS chopMHUpOBaHHOM BHYTPCHHEH
MO3HIIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OpPUEHTAIIHIHA,
MO3UTHBHBIX BHYTPEHHHUX YOEXKIEHUH, COOTBETCTBYIOLINX
TPAIUIIMOHHBIM  IICHHOCTSIM  POCCHICKOTO  OOIIeCTRa,
pacuIMpeHye KU3HEHHOTO OTBITA M OMbITA JCSITEILHOCTH B
nporuecce peanuzanuun OCHOBHBIX HanpaBJIeHUH
BOCHHTaTeHLHOﬁ JCATCIBHOCTH, B TOM YHCJIC B YaCTH:
JCTETHYECKOr0 BOCITUTAHMS:

[1P65_OVIIL.06. ymeHHe yYUTHIBaTH TPAHMIBI TPUMEHEHUS
U3y4YCHHBIX (U3UYECKUX MOJENel: MaTephaibHas TOYKa,
WHepLHajbHas CHCTEMa OTCYeTa, WACAIBbHBIA Ta3; MOJEIH
CTPOCHUS Ta30B, >KUAKOCTEH WM TBEPHABIX TeJ, TOYCUHBIH
ANIEKTPHUYECKUIN 3aps], sjepHas MOJIENb aTOMa, HYKIIOHHAs
MOJIeJIb aTOMHOTO S/pa MPH PEIIeHUN PU3HUYECKHX 3a1a4;




JIP16. acreTryeckoe OTHOLICHUE K MUPY, BKIIOYAst 3CTETHUKY
ObITa, HAYYHOIO0 U TEXHUYECKOI'O TBOPUYECTBA, CIIOPTa, TPyla
1 O0IIECTBEHHBIX OTHOIICHHIA;
MerTanpenMeTHsle  pe3yJabTaThl
JUCLUIUIMHBI OTPAXKAIOT:

8.2. OBnaseHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU
NECUCTBUSIMU:

a) oOIeHue:

MP26. ocymecTBiATh KOMMYHHKAIlHd BO BceX cdepax
JKU3HM,

MP28. BmageTh pasaUYHBIMUA CIOCOOAMU OOIICHUS U
B3aMMOCHCTBHS,

MP29. aprymMeHTHPOBAaHHO BECTH IHAJIOr, YMETh CMSI4aTh
KOH(JIUKTHBIE CUTYAIINH;

MP30. pa3zBepHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS
C MCIIOJIb30BAHUEM SI3bIKOBBIX CPEIICTB;

OCBOCHHS  y4yeOHOM

OK 06 [IlIposBasaTh TpakIaHCKO-
MaTPUOTHYCCKYO ITO3HITHIO,
JEMOHCTPHPOBATH OCO3HAaHHOE

IIOBEJICHUE HAa OCHOBE TPaJAMIIMOHHBIX
POCCHUIMCKUX JYXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCIE C Y4YE€TOM
rapMOHM3aLMM MEXKHALMOHAJIBHBIX U
MEXPEJIUTUO3HBIX OTHOILICHUH,
NPUMEHSTh CTaH1apThI
AHTHUKOPPYILMOHHOIO IOBEACHUS

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS YU4eOHOW JMMCUUIUIAHBI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTh OOYYaOLIUXCS
PYKOBOJICTBOBATHCS c(hopMHUpOBaHHOM BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OPHEHTAIlUi,
MO3UTUBHBIX BHYTPEHHHUX YyOE€XKIEHUH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM  IIEHHOCTSM  POCCHIHCKOTO0  OOIIEeCTBa,
paciMpeHre KU3HEHHOTO OIBITa M OMbITa JACSITeIThHOCTH B
nporecce peanuzanuu OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIILHOM JCATCIBHOCTH, B TOM YHCJIC B YaCTH:
TPaXXTAHCKOTO BOCITUTAHUSI:

JIP1. ¢(hOpMHUPOBAHHOCTh rpak 1aHCKOM MO3UIUHU
O6yanOHIeFOCﬂ KaK aKTHUBHOI'O WM OTBCTCTBCHHOI'O 4YJICHA
POCCHICKOTO 00IIIECTBA;

JIP3. MIPUHSATUE TpaJuLMOHHBIX HAIMOHAIBHBIX,
O6HIC‘ICJIOBC‘ICCKI/IX TYMAaHUCTUYCCKUX U NEMOKPATUYCCKUX
IIEHHOCTEM;

JIPS. TOTOBHOCTH BECTH COBMECTHYIO JCSITEIhHOCTh B
HHTEpecax TIpPaXIaHCKOro oOIlecTBa, y4acTBOBaTh B
CaMOYTIpaBJICHUH B 0011€00pa30BaTEeILHON OpraHW3aIluil 1
JIETCKO-IOHOIIIECKUX OpTaHU3AIHSIX;

[1P63_OVII.06. BIIAJICHHE OCHOBOITOJIATAIOLTUMHU
(1)H3PI‘{€CKI/IMI/I IIOHATUSIMHU u BCIIMYHMHAMU,
XapaKTePU3YIONIMMHU (PU3MUYECKHE TPOIECChl (CBI3aHHBIMH
C MEXaHHWYECKUM JIBIDKCHHEM, B3aUMOJICHCTBHEM Tell,

MEXaHUYECKUMHU KOJICOAHMSIMH U BOJIHAMH, AaTOMHO-
MOJICKYJIIPpHBIM CTPOCHHUEM BCIICCTBA, TCIIJIOBBIMH
mnponeccamu; OJICKTPUUCCKUM HW MATrHUTHBIM IIOJIIMU,

BHCKTpI/I‘-IeCKI/IM TOKOM, SHGKTpOMaFHI/ITHBIMI/I KOJIe6aHI/I$[MI/I
n BOJIHAMMH, OIITUYCCKUMH SABJICHUSMU, KBAHTOBBIMU
SIBIICHUSIMH, CTPOSGHHEM aroMa W aTOMHOTO  sijIpa,
paauoOaKTUBHOCTBIO);  BJIAJICHWE  OCHOBOIOJIATAIOIIIMH
aCTpOHOMI/I‘IeCKI/IMI/I IIOHATHAMH, IIO3BOJIAOIIINMHU
XapaKTEpPU30BaTh MPOLIECCHI, MPOUCXOISAIINE Ha 3BE3/1aX, B
3BE3JIHBIX CHUCTEMaX, B  MEXraJakTUYeCKOH  cpene;
JIBIOKEHHE HEOECHBIX TeJ, IBOIIOIUIO 3Be3/ U BeeaeHHOM;
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JIP6. ymeHue B3aUMOJEMCTBOBaTH C  COLUAIBHBIMU
MHCTUTYTaMH B COOTBETCTBHUM C HX QYHKIMSIMH U
HAa3HAYCHUEM;

JIP7. TOTOBHOCTH K TyMaHUTAPHOM U BOJOHTEPCKOMU
JIEATENBHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHU:

JIPS.  chopMUPOBaHHOCTL  POCCHICKOW  TPaXKIaHCKOM

UACHTUYHOCTH, MAaTPUOTU3MA, YBAKEHHUS K CBOEMY HapoO.y,
YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHoill, ropmoctu 3a
CBOM Kpaii, cBor0 PonnHy, CBOH SI3bIK U KYJBTYPY, HNPOLIIOE
U HacTosIllee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

JIP9. 1eHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM
CHMBOJIaM, HMCTOPHUYECKOMY M TPUPOJHOMY HACIECAUIO,
naMIATHUKaM, TpaauluiM HapOIOB POCCI/II/I, JOCTUXKCHHUAM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSIX U TPYJE.

OK 07 CopeiicTBOBaTh COXPaHEHUIO

OKpy>Karolen cpenbl,
pecypcocOepeKeHuIo, MIPUMECHSTh
3HaHUs 00 M3MEHEHHMH KJIMMaTa,
TIPUHIIATIBI OepexKIIMBOTO
MIPOM3BOJICTBA, 3¢ heKkTUBHO
JIeliCTBOBATh B Ype3BbIUaMHBIX
CUTYAIHSIX

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS YIeOHOW JAMCIUTUTAHBI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTh OOYYaOLIUXCS
PYKOBOJCTBOBAThLCSA chopMHpPOBaHHOH BHYTPECHHEU
MO3ULKEH JIMYHOCTH, CUCTEMOW ILIEHHOCTHBIX OpPUEHTALUH,
MO3UTHBHBIX BHYTPEHHHUX YyOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJMIMOHHBIM  I[IEHHOCTSM  POCCHUHCKOr0  OOIIECTRBa,
paciIMpeHre >KU3HEHHOTO OIBITa M OMbITa JACSITeIThHOCTH B
mporiecce peanmzanuu OCHOBHBIX HaIpaBIeHUH
BOCHI/IT&TGJ’ILHOﬁ JCATCIBHOCTH, B TOM YHCJIC B YaCTH:
9IKOJIOTMYECKOTO BOCIIUTAHUS:

JIP27. chopMHUPOBaHHOCTH 3KOJOTHYECKOH  KYJIBTYPHI,
MOHUMaHUe BITUSTHUS COLIMATbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHME MIPUPOJIHON U COLIMAIIBHOM Cpeibl,
OCO3HaHWE  TJ00ATBHOTO  XapakTepa  AKOJOTHYECKHX
npobiem;

JIP28. 1utamWpoBaHWE W OCYIISCTBICHUE JEUCTBUUA B

OKpY>Kalolllel cpelie Ha OCHOBE 3HAHMS LieJied yCTOMYMBOrO
Pa3BUTHS YEJIOBEUECTBA;

JIP31. pacmmpeHue OIBITa ASATEITHHOCTH 3KOJIOTHIECKON
HaIpaBJICHHOCTH;
MertanpeaMeTHble  pe3yJbTaThl

OCBOCHHS  y4ueOHOM

I[TP68_OVIIL.06. chopMUPOBAaHHOCTH YMEHHs MPHUMEHATH
NOJTy4EHHbBIC 3HAHUS JJIs1 OOBSICHEHHS YCIOBUN MPOTEKAHUSI
¢u3nveckux SIBICHUH B TPUpOAE U Ui TPHHSATHS
MPAKTUYECKUX PELUICHUH B IIOBCEJHEBHOM JKM3HU IS
obecrniedyeHus1 0€30MACHOCTH TPU OOpaIIeHuN ¢ OBITOBBIMHU
npudoOpaMu U TEXHUUYECKHMMH YCTPOHCTBAMH, COXPaHEHHS
31I0POBbS U COONIOJICHUS HOPM 3KOJIOTMYECKOTO TOBEACHUS
B OKpYXamllel cpeae; MOHMMaHHE HEOOXOAMMOCTH
NPUMEHEHUS] JOCTHXKCHUH (U3WKA W TEXHOJIOTHH IS
PalMOHATBHOTO MPHUPOIOTIONB30BAHHS;
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JUCLUIUIMHBI OTPaXKaIOT:
8.1. OBnanenne YHUBEPCATbHBIMHI
M03HABATEILHBIMU JCHCTBUSAMU:

0) 6a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS:
MP15. pa3pabaTpiBaTh TUTaH pPEmIEHUS MPOOIEMBI C YIETOM
aHaM3a WMEIONINXCSA MaTepHalbHBIX M HEMaTepUaNbHBIX
pecypcos;

MP16. ocyuiecTBIATh LieeHaNpaBIeHHbIH MONCK HepeHoca
CPEJICTB M CITIOCOOOB ACMCTBHUS B TPOPECCHOHAIBHYIO CPEY;
8.2. OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
NECUCTBUSIMHU:

0) coBMeCTHAs IeATEIHHOCTD:

MP35. mpennaratb HOBBIE MPOEKTHI, OLICHUBATh HAECH C

y4eOHBIMU

MO3UIIMM  HOBU3HBI, OPUTHHAJIBHOCTH, IPAaKTHYECKOU
3HaYMMOCTH;

8.3.  OpnageHue  yHUBEPCAIBHBIMU  PETYISTUBHBIMU
NECUCTBUSIMHU:

0) CAaMOKOHTPOJIB:

MP45. paBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTh
KOPPEKTUBBl B JI€ATEIIBHOCTb, OIIEHHBAaTh COOTBETCTBHE

pE3yIBTaTOB HENSIM;

OK 08 Hcnonb3oBaTb CpencTBa
(mznyeckoi KYJbTYpPbI IS
COXpaHEHUS U YKPEIUICHUS 37]0POBbSA
B Ipolecce  NpodecCroHaTbHOM
JEITEIBHOCTH H MTO/IIEPIKAHUS
HEO0OXOJMMOT0 YPOBHS (U3UYECKOM
MOATOTOBIIEHHOCTH

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS y4eOHOW IMCIMIUIMHBI
OTpPa’Kar0T TOTOBHOCTb M CIOCOOHOCTH OOyYaromIuxcs
PYKOBOJCTBOBAThCSA chopMHpPOBaHHOH BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTAaIIU,
MO3UTUBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOILIMX
TPaJUIMOHHBIM  IICHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciMpeHre KU3HEHHOTO OIbITa M OMbITa AESTeILHOCTH B
mpouecce peanusanuu OCHOBHBIX HaIpaBIeHUN
BOCIIMTATENBHON IEATENBHOCTH, B TOM UUCIIE B YaCTH!
3KOJIOTHYECKOTO BOCIIUTAHMSL

JIP27. chOpMHUpPOBAaHHOCTH 3KOJOTMYECKOH  KyJIBbTYPHI,
MTOHWMaHue BITUSTHUS COLIMATIbHO-D)KOHOMHYECKHUX
MPOIECCOB HA COCTOSIHUE MIPUPOJIHON M COLIMAIBHOM Cpe/ibl,
OCO3HAaHWE  TJIODATBHOTO  XapakTepa  IKOJIOTHYECKHX
npobiem;
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MertamnpenMeTHsle  pe3yabTaThl  OCBOCHHSA  y4ueOHOM
JMCIUTUIAHBI OTPAXKAIOT:
8.1. OBnanenue YHHMBEpCAJIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JCHCTBUSAMU:

0) 60a30BBIC UCCIICIOBATEIIBCKUE TCHCTBUS:

MP14. naBaTh OLEHKY HOBBIM CHUTYallWsIM, OIICHHBATH
NpUOOPETEHHBIN OIIBIT;

8.3. OBnaseHue  yHUBEPCAIbHBIMU
JIEUCTBUSIMU:

a) caMOOpTaHu3aIlus:

MP40. naBaTh OIICHKY HOBBIM CUTYaIIHsM;
MP41. pacmmpsaTh paMKu y4eOHOTO NpeAMeTa Ha OCHOBE
JUYHBIX TPEIIOYTCHUN;

MP42. nenath 0CO3HaHHBIA BBIOOD, apryMEHTHPOBATH €TO,
OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

MP43. onleHnBaTh MPUOOPETESHHBIHN OIIBIT;

PEryIaTUBHBIMU

OK 09 [Tonb30BaThCs
npodecCHOHANBHONW TOKYMEHTaIHeH
Ha TOCY/IapCTBEHHOM M MHOCTPaHHOM
S3BIKAX.

MertanpeaMeTHble  pe3yibTaThl ~ OCBOCHUS  y4eOHOH
JTUCIUIUTUHBI OTPayKaIoT:
8.1. OBnageHue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JICHCTBUSIMHU:

0) 0a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

MP7. BrnaneTp HaBBIKAMH y4eOHO-HCCIIEIOBATENLCKONH U
MPOEKTHOW  JEeATENbHOCTH,  HaBBIKAMH  Pa3pelIeHUs
pooJieM;

MPS8. cnocoOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
MOWCKY  METOJOB  pelIeHHs  MPaKTUYeCKHX  3ajad,
MIPUMEHEHUIO Pa3IMYHBIX METOO0B ITO3HAHMS,

MP9. oBnagenwe BUIAMHU JEATEILHOCTH IO TOJIYICHHIO
HOBOTO 3HAHWS, €r0 HWHTEPIpETAIMH, NMPEoOpa3oBaHUIO U
MPUMEHEHUIO B PAa3lIMYHBIX YUYEOHBIX CHUTYaIUsX, B TOM
YHUCJIC TIPU CO3IaHUH YUEOHBIX M COLIMATIbHBIX TPOEKTOB;
MP10. ¢opmupoBanue HAy4HOTO THIIA  MBIIUICHHS,
BIIaZICHUE Hay4HOH TEPMUHOJIOTHUEH, KJIIOUEBBIMU
MOHATHSIMHU ¥ METOJIAMU;

[MP61_OVIL.06. cdopMHPOBAaHHOCTH MPEICTABICHUN O
ponu U Mecte (U3MKM M acTPOHOMHHM B COBPEMEHHOH
HaydyHOW KapTHHE MHpa, O CHUCTEeMOOOpasyromeil pomun
(¢u3MKM B PAa3BUTUM E€CTECTBEHHBIX HAYK, TEXHUKH H
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAaJE€ POCCUUCKUX H
3apyOeKHBIX  YYECHBIX-(DM3UKOB B  pa3BUTHE HAYKH;
MOHUMaHWe  (U3MUECKOH  CYIIHOCTH  HaOJI0JaeMBIX
ABJIEHUI MHKPOMHUpPA, MAKPOMHpA U METaMHpa; TOHNMaHHe
pOJI aCTPOHOMHH B MPAKTUYECKOHN JESATEIHHOCTH YeIOBEKa
U JanbHEMIIEM Hay4YHO-TEXHHYECKOM pPAa3BUTHH, PpOJIH
¢u3uku B GOPMHPOBAHHM KPYyroszopa M (QpyHKIHMOHAIBHOM
TPaMOTHOCTH YeJIOBEKa JJISl pEIICHUs TPAKTUYECKUX 3aj1ay;
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[IK 2.3 KonrtponupoBaTh MpaBuiia
BHYTPEHHETO TPYAOBOI'O PACHOPSIKA,

TpeOoBaHUit OXpaHbl Tpyna,
MPOMBIIIEHHOU u MOYXKapHOH
0€30I1aCHOCTH.

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

3.1 O0beM y4eOHOI TUCHUIIMHBI U BUIbI Y4eOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MOJITOTOBKH

O0beM 00pa3oBaTeNIbHOM MPOTrpaMMbl yueOHOH 240 38
JICITUTIAHBI
BT. 4..
OcHoOBHOE co/lep:KaHue 135 0
TEeOopeTUIecKoe o0yueHue 65 0
MPAKTUICCKHUE 3aHITHS 50 0
1abopaTOpPHBIE 3aHITHUS 20 0
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 87 38
(coagep:kaHue MPUKJIATHOTO MOXYJIA)
TEOpeTUIeCKoe 00yueHue 35 0
MPAKTUYECKHUE 3aHITUS 12 0
1abopaTOpPHBIE 3aHITHUS 40 38

18 0

MPOMEKYTOYHASA aTTECTAlUA

[TpomesxyTouHas aTTecTalus 3auem ¢ OYyeHKOU U IK3aAMeH
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3.2 TeMmaTH4ecKHii IUIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

OobeMm, akaja. u /
B TOM 4YHCJIe B

HanmenoBanue Coaeprxanue y4eOHOro MaTepuaa v (popmMbl popme Kon IIK, Kon IIP, JIP, MP
Pa3esioB U TeM OPraHN3aAlIMH JeTeJHbHOCTH 00yYalommXxcst NMPaKTHYeCKOH OK T
MOArOTOBKH,
akaa 4
1 2 3 5 6
PA3JEJ 1. PUZUKA U METOAbI HAYYHOI'O TIO3HAHUSA 4/0
Tema 1.1. Copep:xaHue 4/0
PuU3MKa U METOAbI Ousnka - QyHIaMEeHTaNbHAs HayKka o mpupoje. HaydHsrii 2/0 OK 01 [1P62_OVIL.06, JIP3, JIP7, JIP25,
HAY4HOI'0 NO3HAHUSA METOJ] TO3HAHHMS M METOJABI HUCCIEAOBaHUSA (HU3MUYSCKUX JIP26, MP2, MP7, MP11, MP38,

SABJIEHUI. DKCHEpUMEHT M TeOopus B MpOLEcce IMO3HAHUS MP39
npupoel. Habmonenre u skcriepuMenT B (PU3HKe.
CriocoObl u3MepeHus GU3NIECKUX BEIUMYUH (aHAJIOTOBBIC U
IUQPOBBIE M3MEPHUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JMATYNKOBbIe  cUcTeMbl).  llorpemHocTn  M3MepeHUi
¢u3nyecKkuX BennIuH (a0CONIOTHAS U OTHOCHUTEIhHAS).
MogenupoBanue (QHU3MYECKUX SBICHUA M MPOIECCOB
(MarepuaspHasi  TOYKa, aOCOJIIOTHO  TBEpAOE  Telo,
uAeaNbHas KHUIKOCTh, WACAIBHBIA ra3, TOYCUHBIH 3apsn).
I'unore3a. dusnueckuii 3aKOH, TPaHULBI ero
npumenuMoctd. Dusmueckas Tteopus. Pomp u  mecro
¢u3nky B GOPMHUPOBAHNH COBPEMEHHON HAay4YHOI KapTHHBI
MUpA, B MPAKTUUECKON JIEATEILHOCTH JIIOJICH.
IpodeccnonanbHO-OpUEHTHPOBAHHOE COIeP:KAHIE 2/0
[orpemrnoctu WM3MEepeHu ¢u3NUecCKuX  BEIMYUH 2/0
(abcomoTHas u otHocuTenbHas). IlorpemHoct. ToyHOCTH
pacuetoB. OKpyTieHHE YUCeN A0 HEOOXOOMMON TOYHOCTH.
IlepeBon enunun B cucteme CU.

PA3JEJ 2 MEXAHUKA 40/6

Tema 2.1 ‘ Conep:xanue 12/0
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Kunematuka

Mexannueckoe JBU)KEHUE. OTHOCUTENBHOCTH
MexaHu4yeckoro aswxeHus. Cucrema orcuera. [Ipsmas u
oOpaTHas 3a/1a4i MeXaHUKHU. Pagmyc-BeKTop MaTepHalbHOMI
TOYKHM, €ro NPOEKIUH Ha OCH CHCTEMBl KOOpAMHAT.
Tpaekropus. IlepeMerienue, CKOPOCTh (CPeIHsISI CKOPOCTb,
MI'HOBEHHAasI CKOPOCTh) U YCKOPEHUE MaTEePHaIbHOM TOUKH,
UX TPOEKLUHMH Ha OCH CHCTeMBl KoopauHaT. CrokeHue
IEpEMELICHUM M CIIOXKEHUE CKopocTed. PaBHOMepHoEe u
PaBHOYCKOPEHHOE HpSIMOJIMHENHHOE JBIDKEHHE.
3aBUCUMOCTb KOOPJIWHAT, CKOPOCTH, YCKOPEHHS W IyTH
MaTepHajJbHOM TOYKM OT BPEMEHM H HUX TpaduKH.
CBoOogHOE TameHue. YCKOpEHHE CBOOOIHOTO TaJeHUs.
JBmwkeHue Tena, OPOLICHHOTO IOA YIJIOM K TOPHU3O0HTY.
3aBHCHUMOCTh  KOOpJAWHAT, CKOPOCTM U  YCKOpEHHA
MaTepHaJbHOM TOYKM OT BPEMEHH M HUX TIpauKH.
KpuBonuneitHoe JnBukeHue. JIBH)KeHHE MaTepUalbHOU
TOYKM TO OKPYXHOCTH. YTJIOBas W JMHEWHas CKOPOCTb.
[Mepnon m uactrora oOpamenus. LleHTpocTpemuTeNnbHOE
(HOpMarnpHOE), KacaTelbHOE (TAaHTECHIMAIIBHOE) W TIOJTHOE
YCKOPEHHE MaTE€pUaIbHON TOUKHU.

4/0

OK 01
OK 02
OK 03
OK 06

TIP62_OVIL06, IIP69_OVYIL06,
TIP67_OVTL06, TTP63_OVIL06,
JIPS, JIP9, JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14, JIP13,
JIP12

IMpodeccnonanbLHO-OPHEHTHPYIOIIEE COTEPKAHIE

2/0

ITpoexuy BEKTOPHBIX BeIHMUUH. MI3MepuTenbsHbie mpruOopsl,
olpeleAoNMe UIMHY, JAuaMeTp M3JeNud, CKOpOCTb
BpaueHusi. llena nenenus mpubopa, mpenen H3MEpeHHs,
TOYHOCTh  U3MEpeHHH. TexHHUUecKue YCTpOWCcTBa U
TEXHOJIOTMYECKHE  TPOILECCHL:  CIUIOMETp, JABIKEHUE
CHApAJI0B, LIETIHBIE, IIIECTEPEHYAThIE M pEMEHHBIE TIepeaayH,
CKOPOCTHBIE JTU(THI.

2/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 08
IK 2.3

[1P62_OVII.06, ITP69_OVII.06,

ITP67_OVIL.06, ITP63_OVIL.06,

I1P64 OVIIL.06, JIP25, MP4, MP6,

JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12

B ToMm uncie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH

6/0

Ilpaktuueckoe 3anstue Nel. Pemenune 3agau 1o
KHHEMaTHKe. Y PaBHCHUS JIBIDKCHHUS

2/0

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

T1P62_OVIL.06_OVIL06,
IIP69 OVYIL06 OVILO06
IIP67 OVYIL06 OVILO06,
TIP63_OVYIL06_OVILO06

IIP61_OVIL06 JIP1, MP1, MP3,
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MP15, MP12, MP13, MP17, MP19,
MP20, MP45, MP42, MP 43, MP§,
MP10

[Tpaktuueckoe 3anarue No2. Perenue 3aia4 Ha mapaMeTpsl 2/0 OK 01, [1P62_OVII.06, ITP69_OVII.06
BPAIaTEILHOTO JIBUKCHHS OK 02, [1P67 OVII.06, [TP61_OVYIL06
JIaGopaTopHoe 3anstue Nel. Onpezenenue MIOTHOCTH Tela 2/0 OK 03, MP1, MP3, MP8, MP15, MP12,
pasTuIHON (HOPMBI OK 09 MP13, MP17, MP19, MP 20, MP45,
MP42, MP 43, MP§, MP10
Tema 2.2 Conep:xanue 12/2
JAunamuka -
[lepBoiii  3axkoH Herorona. MHepumanbHblE CHCTEMBI 2/0 OK 01, [1P62_OVIIL.06 T1P69_OVII.06,
oTcUeTa. [puaIHAT OTHOCHUTEIHHOCTH lamumes. OK 02, [1P67 _OVIIL.06 I1P63 OVIL.06
Heuneprmanpaple  cucteMbl  OoTcuera  (OIpeaenieHue, OK 03, JIP25, MP4, MP6, JIP32, MP21,
npumMepsl). Macca tena. Cuna. [IpuHIMI Cyneprno3uiiu OK 06 MP23, MP46, JIP14, JIP13, JIP12
cui. Btopoil 3akoH HproToHa nnsi MaTepHATbHOM TOYKHU.
Tpetuil 3akon Hpl0TOHA nsl MaTepUaIbHBIX TOYEK. 3aKOH
BCEMHPHOTO TATOTCHUSI. OKBHBaJEHTHOCTb
TPaBUTAMOHHOM H HHEPTHOM Macchl. Cuia TSDKECTH.
3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MAaJCHHS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETBI M OT TeorpaduvecKou
HIMPOTHL. JIBMKEHHWE HEOECHBIX TeNl W WX CITyTHUKOB.
3akonbsl Kemepa. IlepBas kocmumueckas ckopocTs. Cuia
ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxyrierocs
¢ yckoperueM. Cuna tpenus. Cyxoe Tpenne. Cuia TpeHHS
CKOJIB)KEHUS U cujia TpeHus mokos. Kospduuuent tpenus.
Cuna coOnpoTHBICHHS HPU /IBUKEHUU TeNa B >KUAKOCTH
WIN ra3e, e 3aBHCUMOCTh OT CKOPOCTH OTHOCHTEIBHOTO
newkeHus. [lasnenue. ['mapocrarnyeckoe nasnenue. Cuia
Apxumena.
IpodeccnonanbHo-opueHTHPYIOIIEE COAEP:KAHIE 2/0
[Mnactuueckue JneGopMaIuH. AbcouoTHast u OK 01, [MP62_OVII.06, ITP69_OVII.06,
oTHOcUTeNbHas nedopMaruss. MexaHn4eckoe HamnpspKeHUe. OK 02, [MP67_OVII.06, [TP61_OVYII.06
Mopnyne FOnra. Bumsr gedopmarmii. OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
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MP 43, MP§, MP10

ToukH. [IpencraBieHne o COXpaHEeHUH MOMEHTA UMITYJIbCa B
HEHTpalIbHBIX TMoNgx. PaboTta cuiasl Ha MajoM HW Ha
KOHEYHOM Tmepemenennd. ['paduyeckoe mpeacraBieHue
paboTel cuibl. MomHOCTh cuibl. KuHeTndeckass 3HEprus
MaTepuagbHOi  Toukh. Teopema 00  W3MECHEHUH
KUHETHUYECKON DHEpPruu MaTepUaJIbHON TOYKH.
[loTenunansHbIE u HEINOTCHIUAJIbHbIE CUJIBL
[lorenunanbHas sHeprus. [loTeHnmanbpHas SHEPrUs ynpyro
nepOpMUPOBaHHOW TpYKUHBI. [loTeHIMaIbHAS DHEPTHS
Tena B OJHOPOJHOM IrPaBUTAMOHHOM oJIe.

B TOM uHc/Ie MPAKTHYECKHUX U J1a00PATOPHLIX 3aAHATHIA 8/2
[IpakTrueckoe 3ansatre Ne3. Pemenuwe 3amau mo Teme 2/0 OK 01, [1P62_OVII.06, [TPG9 OVYIL.06
«Buner cun B Mmexannke. CHila TPEHUS TTOKOSI, CKOJTBKCHUS, OK 02, [1P68_OVII.06 JIP25, MP4, MP6,
KaueHHsI, BPaIICHIS OK 03, MP 10, MP9, JIP32, MP21, MP23,
OK 06, MP46, JIP14, JIP13, JIP12
OK 07
OK 08
Jlaboparopuoe 3anstue Ne 2 M3ydeHue BBITAIKHUBAIOIICH 212 OK 01, IMP62_OVII.06, [TP66_OVII.06,
CHITBI (CHITBI ApXuMena) OK 02, [1P67 _OVIIL.06, MP1, MP3, MP15,
OK 03, MP12, MP13, MP17, MP19, MP 20,
Jlaboparophoe 3anstue Ne 3 HccnepoBaHue 3aBUCUMOCTH 2/0 OK 09 MP45, MP42, MP 43, MP8, MP10
CHJIBI TPEHUS CKOJIBKCHUS OT Beca Teja
Jlaboparoprnoe 3amsitue Ne 4 «Ompenenenne KIIJ 2/0
HaKJIOHHOM MJIOCKOCTH
Tema 2.3 Conep:xaHue 10/2
3aKkoHbI cOXpaHeHUs B
MeXaHHKe Nmnynsc MaTrepuaibHOW TOYKU, CHCTEMbI MaTepHATbHBIX 2/0 OK 01, [IP61_OVII.06, ITP62_OVIIL.06,
Touek. lleHTp Macc CHCTEMBI MaTepHalbHBIX TOYEK. OK 02, [1P63_OVII.06, ITP64 OVII.06,
Teopema 0 nABWXKEHUM LEeHTpa Macc. VIMITynsCc CHIIBI H OK 03, [1P65_OVII.06, ITP68_OVII.06,
W3MCHEHHE HUMITYJIbca Tela. 3aKOH COXPaHCHUS WUMITYJIbCA. OK 06, I[TP69 OVII.06, JIP25, MP4, MP6,
PeaktuBHOE nBUKEHHE. MOMEHT MMIYJIbCa MAaTepUATbHOU OK 07 MP 10, MP9, JIP32, MP21, MP23,

MP46, JIP14, JIP13, JIP12
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[lorennmanbHas >HEprusl Tena B TPABUTALMOHHOM IIOJIE
OIHOpOAHOTO Tmapa (BHyTpM © BHe Imapa). Bropas
KOCMHYECKasi CKOPOCTb. 1peTbsi KOCMHYECKasi CKOPOCTb.
CBs3p pabOThl HEMOTEHUMAIBHBIX CHJI C HW3MEHEHHEM
MEXaHMUYECKOH 3HEPrUM CHUCTEMBI Tel. 3aKOH COXPAaHEHUS
MEXaHUYECKOM  SHEepruu. YOpyrue H  HEyIpyrue
CTOJIKHOBEHHSL.

B ToM ynciIe NpaKTHYeCKHX M J1a00PATOPHBIX 3aHATHI 8/2
[Mpaktndyeckoe 3ansitie Ne4. 3aKOHBI COXPAaHCHUS B 2/0 OK 01, I[MP62_OVIIL.06 TIP69_OVII.06
MEXaHHKE U UX IPUMEHEHHeE. OK 02, [1P66_OVII.06, ITP61_OVYIL.06
[Mpaktuueckoe 3ansatue NeS. Pemenue 3amau Ha QopmMyIisl 4/0 OK 03, I1P65_OVIL.06 ITP68_OVII.06,
paboTel cwi. Pabora W MONIHOCTh. DHEprus, e¢ BUJBL OK 09 I[1P61_OVIIL.06 MP2, MP3, MP5,
3aKOH COXPAaHEHUS SHEPIUU MP7, MP14, MP15, MP16, MP28,
MP31, MP32, MP33, MP34, MP37,
MP54, MP55, MP56, MP43, JIP34,
JIP32,
Jlaboparopnoe 3ansaTue Ne 5 «IIpoBepka 3akoHa 2/2 OK 01 [1P62_OVII.06, ITP66_OVYIIL.06,
COXPAHCHUS MEXaHUYECKON SHEPTUU MPH JBHIKCHUH TeNa OK 02, I1P68_OVIIL.06, , [TP61_OVII.06,
MOJ AEMCTBUEM CHUJI TSDKECTH U YIIPYTOCTH. OK 05, MP3, MP5, MP15, MP28, MP31,
OK 07, MP32, MP33, MP34, MP37, MP54,
OK 04 MP55, MP 56, MP 43, JIP34, JIP32,
OK 09,
Tema 2.4 Conep:xanue 6/2
CraTuka u AbGcomotHo  TBepmoe  Teno.  IlocrymarenpHOoe @ WM 2/0 OK 01, I1P61_OVIL.06, [1P62_OVII.06,
TUAPOCTATUKA BpamiaTellbHOe JBMKEHUE TBEPAOro Teina. MOMEHT CHIIBI OK 02, [TP63 OVII.06, [TP64 OVII.06,
OTHOCHUTENHHO ocu BpameHus. [lmedo cumel. CroxkeHue OK 03, [1P65 OVII.06, ITP69 OVII.06,
CUJI, NPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTH Tena. OK 06, JIP25, MP4, MP6, JIP32, MP21,
VYcnoBust paBHOBeCUsT TBEpAOro Tena. Y CTOHYMBOE, OK 07 MP23, MP46, JIP14, JIP13, JIP12
HEYCTOMYNBOE, 0€3pa3InNYHOE PABHOBECHE.
IIpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2/0
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JlaBnenue kuakocTed ®  Ta3o0B. [ mapocraTHdeckoe 2/0 OK 01, I[MIP61 _OVII.06, ITP62 OVIIL.06,
napiieHrne. EnuHANBI u3MepeHus naBiacHus. [IpuOopsr mis OK 02, [1P63_OVII.06, ITP64 OVIIL06,
W3MEpeHHns  JaBJeHWs. YpaBHeHune bepHymm s OK 03, [1P65_OVII.06, ITP69 _OVIIL.06,
WUJCabHOW JKUAKOCTU KakK CJIEJACTBHE 3aKOHA COXPAHEHHUS OK 06 JIP25, MP4, MP6, JIP32, MP21,
MEXaHUICCKON SHEPIHH. IIK 2.3 MP23, MP46, JIP14, JIP13, JIP12
B TOoM unciIe NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHH 2/2
Jlabopatoprnoe 3ansitie Ne 6 H3ydenwe ycioBus 212 OK 01, IMP61_OVIL.06, [TP62_OVII.06,
paBHOBECHs pblyara OK 02, I1P63_OVIL.06, [TP64 OVII.06,
OK 03, I1P65_OVIIL.06, ITP69 _OVII.06,
OK 06 JIP25, MP4, MP6, JIP32, MP21,
K 2.3 MP23, MP46, JIP14, JIP13, JIP12
PA3JEJ 3 MOJIEKYJISAPHAS ®U3ZUKA U TEPMOJNHAMUKA 55/10
Tema 3.1 Copep:xanue 12/4
OcHOBBI MOJIeKYIAPHO- | OCHOBHBIE  IOJIOKCHUS  MOJICKYJISIPHO-KUHETHYECKON 4/0 OK 01, I[1P61_OVII.06, ITP62_ OVIIL.06,
kuHeTH4eckoit teopun | reopun (MKT), ux omsiTHoe ob6ocHOBaHume. Juddysus. OK 02, I1P63_OVIL.06, [1IP64 OVII.06,
bpoyHoBckoe — nBwkeHune.  XapakTep — OBWXKGHHS U OK 03, I[1P65_OVII.06, ITP66_OVIIL06,
B3aMMOJICUCTBHSI YACTHUI[ BellecTBA. MoJenn CTpoeHHs OK 06 I[1P69 _OVII.06, JIP25, MP4, MP6,

ra3oB, JKUAKOCTEH M TBEPABIX TeN M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE ATHX Monened. Macca U pasmepbl
Mosiekyn (aromoB). KommuectBo BemiectBa. I[locTostHHAs
ABorajipo. TemnoBoe paBHOBecue. TemmepaTypa u criocoObl
ee wu3Mepenus. Illkana temmnepatyp Llenbcus. Mopens
UJEaTbHOIO Ta3a B MOJIEKYJIAPHO-KHHETHYECKON TEOpHH:
YacTMIIBI ~ Ta3a  JBWKYTCS ~ XaOTHMYeCKH W He
B3aUMOJICHCTBYIOT Jpyr C Jpyrom. la3oBble 3aKOHBI.
YpaBHeHHe MengeneeBa-Knaneiipona. AbcomnroTHas
Temrneparypa (mkanma Temmeparyp KenbBuna). 3akoH
HanpToHa. M30mporneccsl B HACANBHOM ra3e ¢ HOCTOSHHBIM
KOJINYECTBOM BewlecTBa. [I'paduyeckoe mnpeacraBieHHe
M30TPOIIECCOB: M30TEPMa, M30X0pa, n3odapa. CBA3b MEXITY
aBJICHUEM " cpenHen KUHETUYECKOU 3Heprueu
MOCTYNATEIbHOIO  TEMJOBOIO  JBIXKEHHS  MOJIEKYJ
UACANBHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYIISPHO-
KMHETHYECKOH  TeopwHM  uaeanbHOro  rasza). CBs3p

MP13, MP17, MP18, MP19, MP20,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12
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a0COFIOTHON TeMIepaTypbl TepPMOJIUHAMHUYECKON CHCTEMBI
CO cpedHell KUHETUYECKOW 3HEpPrueil IMOCTYNaTeIbHOTO
TEIUIOBOTO JIBIKEHHSI €€ YaCTHII.

B ToM 4mciie mMpakTHYeCKUX M J1a00PATOPHBIX 3aHATHI 8/4
IIpaktrueckoe 3amstue Ne6. PemreHne 3amad mo Teme 4/0 OK 01, [1P62 _OVII.06,ITP66_OVII.06,
«OcnoBsl MKT. VYpaBHeHHE COCTOSHUS UACATHLHOTO ra3ay OK 02, [1P67 OVIIL.06, JIP1, MP1, MP3,
OK 03, MP15, MP12, MP13, MP17, MP19,
OK 09, MP 20, MP45, MP42, MP 43, MP8,
OK 06 MP10
11K 2.3
JlaboparopHoe 3ansaTue Ne 7. «Mccienopanue 2/2 OK 01, [1P62_OVII.06, ITP65 OVIIL.06,
M30TEPMUYECKOTO TIPOIIECCa OK 02, [1P66_OVII.06, ITP68_OVYIIL.06
OK 05, I[1P61_OVII.06, ITP69 OVIIL06.
OK 06, MP3, MP5, MP15, MP23, JIP26, ,
Jlaboparophoe 3ansTue Ne 8. «MccnenoBanue H30XOPHOTO 2/2 OK 07, MP28, MP31, MP32, MP33, MP34,
mporecca OK 04 MP37, MP44, MP47, MP48, MP54,
OK 09, MP55, MP 56, MP 43, JIP34, JIP32
11K 2.3
Tema 3.2 Conep:xaHue 15/0
OcHoBBI
TePMOIMHAMUKH. Tepmogunamuueckast (T/]) cucrema. 3agaHue BHEIIHUX 6/0 OK 01, [1P62_OVII.06, ITP65 OVII.06,
TenIoBbIe MAIIMHBL YCJIOBHM I TEPMOIUHAMUYECKON cHcTeMbl. BHemHue u OK 02, [IP66_OVII.06, ITP68 OVIIL.06
BHyTpeHHHE napaMeTpsl. [lapaMeTpsl TepMOIMHAMUYECKON OK 03, I[1P61_OVII.06, ITP69 OVIIL06.
CHCTEMBI KaK CPEIHHUE 3HAUCHUS BEJIMYMH, ONMCBHIBAIOIINX OK 06 MP3, MP5, MP15, MP23, JIP26, ,

€€ COCTOSIHME Ha MHUKpOCKOMU4eckoM ypoBHe. Hyneoe
Hayayio TepMmoAamHamMuku. CaMONpOU3BOJIbHAS PETaKcaIus
TEPMOJMHAMUYECKOW CUCTEMBI K TETUIOBOMY PaBHOBECHIO.
Mojenps uaeaqpbHOrO Ta3a B TEPMOJAMHAMHUKE - CHCTEMa
ypaBHEHUI: ypaBHeHHe Menaeneepa-Knaneiipona u
BBIDOKEHHE  JJI1  BHYTPEHHEW  JHEpruu. Y CJIOBUS
MPUMEHUMOCTH 3TOH MOJENU: HHU3Kas KOHLEHTpalus
YacTUL, BBICOKME TeMueparypsl. Belpaxenue mis
BHYTPEHHEH SHEPIrUuu OJHOATOMHOTO HICaJIHHOTO rasa.

MP28, MP31, MP32, MP33, MP34,
MP37, MP44, MP47, MP48, MP54,
MPS55, MP 56, MP 43, JIP34, JIP32
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KBasucraruueckue u HeCTATUUECKUE TIPOLIECCCHI.
OnmeMeHTapHas paboTa B TepMOAWHAMHKE. BbIUmcieHne
paboTsI 1o TpaduKy mpoiecca Ha pV-auarpaMme.
Termonepenaya kak Crmoco0 W3MEHEHUS BHYTpPEHHEH
SHEPTHH TEPMOJUHAMHYECKOW CHCTEMBI 0O€3 COBEpIICHHS
paboTsl. KoHBEKIIHSI, TETUIOIPOBOTHOCTD, H3ITyIEHHE.
KonuuectBo Temnothl. TemmoeMKocTs Tena. YaenbHas U
MOJISIpHasg TEIJIOEMKOCTH BELIECTBa. YpaBHEHHE Maiiepa.
VYnenbHas TEmIOTa cropaHus ToIuMBa. Pacder koimdecTBa
TEIUIOTHl TIpu Terutoniepenade. [lonstue o0 ammabaTHOM
nporiecce. IlepBbiii 3akoH TepMoauHaMuku. BHyTpeHHsS
sHeprus. KommdecTBo TeroTsl u paboTa Kak Mepsl
W3MEHEHUs] BHYTPEHHEH SHEPruM TEPMOJMHAMHYECKOU
CHUCTEMBI. Bropoit 3aKOH TEPMOAUHAMUKHU st
PaBHOBECHBIX TIPOIIECCOB: Yepe3 3aJaHHOe PaBHOBECHOE
COCTOSHHE€  TEPMOAMHAMHUYECKOW CHCTEMBI  MPOXOIUT
eJMHCTBEeHHAs anuadara. AOCOIOTHAS TeMIleparypa.
Bropoli 3akoH TEpMOAMHAMUKH MJI1 HEPaBHOBECHBIX
MPOIIECCOB: HEBO3MOXKHO TIepenaTh TeIIOTy OT Oomee
XOJIOMHOTO Tena K OoJjiee HarperoMy 0€3 KOMIICHCAIUH
(Knay3uyc). HeoOpaTuMocTh MpUPOIHBIX MPOIECCOB.
[IpuHIUIEBL JIEUCTBUSA TEIUIOBBIX MAIIIHH. KIII.
MakcumanbHOE 3HAYCHHUE KIIJI. ki Kapmno.
DKOJOTrNIECKHE ACIICKTHI HUCIIOJIB30BaHUA TCIINIOBBIX
JiBurarese. TemioBoe 3arps3HEeHUEe OKPYXKaroIlIeil Cpeibl.

IpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEP:KAHIE 5/0

TexHU4YecKre yCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHL: 5/0 OK 01, I1P61_OVIL.06, [1P62_OVII.06,
XOJIOAWJIBHBIE YCTAHOBKH, CHUCTEMBI KOHJIWUIIMOHUPOBAHUS OK 02, [TP63 OVII.06, [TP64 OVII.06,
BO3/lyXa, IPUTOYHO-BBITSIKHAS BEHTUISLUA, TEIUIOBbIE OK 03, [1P65_OVII.06, ITP66_OVII.06,
HACOCHI, KOMIIPECCOPHI,  TEIJIOOOMEHHBIE  almaparsl, OK 06 I[1P69 _OVII.06, JIP25, MP4, MP6,
YCTAHOBKM YTWJIM3AllMU TEIJIOBBIX OTXOJIOB, CHUCTEMBI IIK 2.3 MP13, MP17, MP18, MP19, MP20,
XOJIOZOCHA0KEHHUS 30aHUM. OCHOBHBIE TTOHSITUSA JIP32, MP21, MP23, MP46, JIP14,
TEPMOJMHAMHUKH U TEIUIOBBIX MAlIIWH. JIP13, JIP12

B ToM 4nciIe NpaKTHYECKUX M J1a00PATOPHBIX 3aHATHI 4/0
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IIpodeccnonanbHO-OPUEHTUPOBAHHOE COIEPIKAHUE

4/0

IIpakTnueckoe 3anstue Ne 7. PemeHue 3amgay mo Teme
«3akoHBl TepMoaMHaMHKH. lIprMeHeHue mepBoro Hadama
TepMOJMHAMUKK K  wu3omporeccam. KIIJ[  TemioBbIix
JBUTATEIICH

4/0

OK 01,
OK 02,
OK 03,
OK 09,
OK 06
MK 2.3

T1P62_OVIL06, [IP66_OYIL06,
I1P67 OVIL06, JIP1, MP1, MP3,
MP15, MP12, MP13, MP17, MP19,
MP 20, MP45, MP42, MP 43, MPS,
MP10

Tema 3.3
ArperaTHblie COCTOSTHHSA
Bewiectsa. Pazosple
nepexoabl

Conep:xanue

28/6

[TapooOpa3oBanue u KoHAeHCAMS. VcnapeHne u KUIeHHe.
VYnenpbHas Temiora mnapooOpa3oBaHus. HacklmeHHbIE U
HEeHachlllleHHble  mapbl.  KauecTBeHHass  3aBHUCHMOCTD
IUIOTHOCTH W JaBJ€HHWS  HACBHILIEHHOTO Tapa  OT
TEMIIEPaTyphl, UX HE3aBUCHMOCTh OT 00beMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JIaBJICHUS B
KUIKOCTH.  BnaxnocTs  Bo3zgyxa.  AOcomioTHas
OTHOCUTEJIbHAS BJIAXKHOCTb. Teepaoe TEJO.
Kpucramnmmueckue wu amopdHbIe Tenma. AHH3OTPOIHA
CBOMCTB KpucTaiuioB. IlmaBieHne W KpUCTALIM3ALUA.
VYaenvnas teriora miasnenns. Cyonmumanus. Jedopmarm
TBepaoro tena. Pactskenue u cxartue. Casur. Mopaynb
IOnra. TIlpegen ympyrux  gedopmarmii.  TerioBoe
paclIpeHne JKWAKOCTed H TBEpABIX Tel, 00beMHOE WU
JUHENHOE  pacliMpeHue.  AHMapMOHM3M  TEIUIOBBIX
KOoJIeOaHMI YacTHUI] BEIIeCTBA KaK NPUYMHA TEIUIOBOTO
paciivpeHus  Ten (Ha ~ Ka4ecTBEHHOM  YPOBHE).
[IpeoOpazoBanne osHeprud B  (Ha30BBIX  IEpexXoax.
VYpaBHEHHE  TEIIOBOTO OamaHca. [ToBepxHOCTHOE
HaTsokeHne. Kod((UIMEeHT TMOBEPXHOCTHOIO HATSIKEHHS.
Kanunnspueie sapnenus. J[laBieHue 107 HWCKPUBIEHHON
MOBEPXHOCTHIO )KUAKOCTH. Dopmyia Jlannaca.

8/0

OK 01,
OK 02,
OK 03,
OK 06

ITP61_OVIL06, ITP62_OVIL.O06,
[1P63_OVIIL.06, [1P64 OVIL.06,
ITP65_OVIL06, ITP66_OVIIL.O06,
ITP69_OVIL.06, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COIEPKAHUE

6/0
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Buner nedekToB B KPUCTANTMYECKHUX TENIaX WX BIHUSHUEC HA 6/0 OK 01, I[MIP61 _OVII.06, ITP62 OVIIL.06,
CcBOMCTBA MeTAIIOB. PU3HYECKHE CBOHCTBA METAJIJIOB. OK 02, [1P63_OVII.06, ITP64 OVIIL06,
OK 03, ITP65_OVIL.06, ITP66_OVIIL.O06,
OK 06 [1P69_OVII.06, JIP25, MP4, MP6,
K 2.3 MP13, MP17, MP18, MP19, MP20,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12
B TOM uMc/ie TPAKTHYECKUX U J1A00PATOPHBIX 3aHATHI 8/4
Jlaboparophoe 3ansatue Ne 9. Onpenenenue ko3hdunrenta 2/2 OK 01, [1P62_OVIIL.06, [TP66_OVII.06,
MOBEPXHOCTHOM IJIOTHOCTH JKUJIKOCTH METOAOM OTphIBA OK 02, [1P68_OVII.06,
Karesb OK 05, I1P61_OVIIL.06, MP3, MPS5, MP15,
OK 06, MP28, MP31, MP32, MP33, MP34,
OK 07, MP37, MP54, MP55, MP 56, MP
OK 04 43, JIP34, JIP32,
OK 09,
Jlaboparopnoe 3anarue Ne 10. OnpeneneHre aOCOTIOTHON U 2/2 OK 01, [1P62_OVII.06, ITP66_OVIIL06,
OTHOCUTENIFHON BI&KHOCTH BO3IyXa W aTMOc(EepHOro OK 02, IMP68_OVIIL.06, [TP61_OVII.06,
JIABIICHUS OK 05, ITP610_OVYII.06, MP3, MP5, MP15,
Jlaboparoproe 3amstue Ne 11. OmpeneneHue ynenpbHON 2/0 OK 07, MP28, MP31, MP32, MP33, MP34,
TEIIOEMKOCTH BEIlleCTBa OK 04 MP37, MP54, MP55, MP 56, MP
Jlaboparopnoe 3ansTue Ne 12 Onpenenenne moayis KOura 2/0 OK 09, 43, JIP34, JIP32,
PE3MHBI
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE 6/2
JlaGoparophoe 3anstue Ne 13 Onpenenenue ko3ddurpenta 2/2 OK 01, I1P62_OVIL.06, I1P65_ OVII.06,
YOPYIrOCTH W MOZIYNS YOPYrOCTH TMpH  JeopMaiiu OK 02, I1P66_OVII.06, ITP68_ OVIIL.06
PaCTSDKEHUS U CKATHS OK 05, [1P61_OVII.06, ITP69_OVYIIL.06.
OK 07, MP3, MP5, MP15, MP23, JIP26, ,
OK 04 MP28, MP31, MP32, MP33, MP34,
[Ipaktuueckoe 3amstue No 8. JlaBmeHWe >XHUIKOCTEH u 4/0 OK 009, MP37, MP44, MP47, MP48, MP54,
TBepABIX Tel. 3akoH [Tackais. K 2.3 MP55, MP 56, MP 43, JIP34, JIP32
PA3AEJI 4 DJIEKTPOANHAMHKA 60/20
Tema 4.1 | Conep:xanue 8/2
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DJIeKTPOCTATHKA

OneKkTpu3alusi Tel W €€ MPOSABICHUA. ODIECKTPUUCCKUN
3apsaa. JBa Buaa snekTpuueckux 3apsaoB. [IpoBogHUKH,
OURJICKTPUKH U TIOJYNPOBOIHHUKH.  DJIEMEHTAPHBIN
3NEKTPUYECKUM 3apsa]. 3aKOH COXPAaHEHUS AIIEKTPHUUECKOro
3apsga. BzaumopeiictBue 3apsinioB. TodedHble 3apsibl.
3akon Kymona. Dnektpuueckoe mone. Ero neiictBue Ha
3NeKTpudeckue 3apsaapl. HampspkeHHOCTh 3IIEKTPHYEcKOro
nons.  IlpoOHbiit  3apsin.  JIMHUM — HanpsHKEHHOCTH
NIEKTPUIECKOTro Mojsi. OMHOPOIHOE INEKTPUUYECKOE II0JIE.
IloTeHumanbHOCTH 3JEKTpocTaTHdecKoro mnossd. Pa3HocTb
MOTEHIMAIIOB U HampsbkeHue. [loTeHuuanbHas sHeprus
3apsiza B JIeKTpocTatuueckoM — moje.  [loreHuman
3NIEKTPOCTATHYECKOTO 1oJisl. CBSA3b HANPSDKEHHOCTH OIS U
pPa3HOCTH TOTEHIMAJIOB JJS 3JIEKTPOCTATUYECKOrO IO
(kak OIHOPOMHOTO, TaK H HEOMHOpPOMHOTro). I[lpwHIHT
CyHEpIO3ULIMU 3NeKTpuueckux mnonei. I[lome ToueyHoro
3apsaa. llone paBHOMEpHO 3apsbkeHHOU cdephl. Ilome
pPaBHOMEpPHO 3apsDKEHHOro 1o o0beMy 1apa. [lore
paBHOMEPHO  3apsHKEHHOHM  OECKOHEYHOH  IUIOCKOCTH.
Kaptuapl JuMHUN  HampsyKeHHOCTH — STHUX  Tojiell |
SKBHUIIOTCHIIMAJIbHBIX HOBerHOCTeﬁ.

IIpoBOAHMKH B 3JIEKTPOCTATUYECKOM II0Jie. Y CIIOBHE
paBHOBecHs 3apsAa0B. [JM3IEKTPUKH B 3JEKTPOCTATUIECKOM
nosie. JluanexTpuueckas MpOHUIIAEMOCTh BELIECTBA.
Konnencarop. DIEeKTPOEMKOCTh KOHJIEHCATOopa.
DJEeKTPOEMKOCTh IUIOCKOTO KOHAeHcaropa. llapamiensHoe
COEJTMHEHHE KOH/ICHCATOPOB. [TocnenoBatenbHOe
COEJIMHEHNE KOHJEHCATOPOB. ODHEPrusi  3apsHKEHHOTO
KoHJeHcaTopa. [IBIKeHHe 3apsDKeHHOM — yacTHIBl B
OJTHOPOZAHOM JIEKTPUYECKOM IOJI€.

2/0

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

TIP62_OVIL06, IIP65_OVIL06,

IIPG6_OVILO06, TTPG8_OVIL06

IIPG1_OVILO6, ITPG9 OVIL06.

MP3, MP5, MP15, MP23, JIP26, ,
MP28, MP31, MP32, MP33, MP34,
MP37, MP44, MP47, MP48, MP54,
MP55, MP 56, MP 43, JIP34, JIP32

HpOCI)ECCHOHaJII)HO-OpHeHTHpOBaHHOC COACPKaHue

2/0

QHCKTpOCTaTI/I‘IeCKHe SABJICHUA, UX YUYCT W NPUMCHCHUEC B
6I>ITy u TCXHHUKCE. MCTO,Z[BI OpeaAOTBpaAlICHUA
AJICKTPOCTATUYCCKUX BOSFOpaHHfI. HpI/IHI_II/IHI/IaJ'ILHOG

2/0

OK 01,
OK 02,
OK 03,

I1P61_OVIL.06, [1P62_OVII.06,
ITP65_OVIL06, ITP66_OVIIL.06,
[1P68 OVIIL.06 ITP610 OVIL.06,
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OTJINYUE TPOBOJHUKOB U JUPJICKTPUKOB. IIpuMeHeHue B OK 06, I[MIP69 _OVIIL.06. MP3, MP5, MP15,
TEXHUKE. OJIEKTPUUCCKHE CBONCTBA TOKOIPOBOMSAIIUX H OK 07 MP23, JIP26, , MP28, MP31, MP32,
M30JIITHOHHBIX MaTePHAJIOB. IIK 2.3 MP33, MP34, MP37, MP44, MP47,
MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32
B ToM unciie NpakTHYECKUX H JIA00PATOPHBIX 3aHITHH 4/2
IIpaktrueckoe 3amsatue Ne9. PemieHnme 3amad 1o Teme 4/0 OK 01, [1P61_OVII.06, ITP62_OVIIL06,
«QNEeKTpOCTaTHKA. DIEKTPOEMKOCTh KOHIEHCATOPOBY OK 02, I1P65_OVIL.06, [TP66_OVII.06,
OK 03, P68 _OVII.06 TTP610_OVII.06,
OK 09 P69 _OVII.06. MP3, MP5, MP15,
MP23, JIP26, , MP28, MP31, MP32,
MP33, MP34, MP37, MP44, MP47,
MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32
Jlaboparopnoe 3anstue Ne 14 2/2 OK 01, I[1P61_OVII.06, ITP62_ OVIIL.06,
Omnpenenenne dMeKTPHIECKON EMKOCTH KOHIEHCATOpa OK 02, I[1P65_OVII.06, ITP66_OVIIL06,
OK 05, P68 OVII.06 TTP610_OVII.06,
OK 07, I[1P69_OVIIL.06. MP3, MP5, MP15,
OK 04 MP23, JIP26, , MP28, MP31, MP32,
OK 09, MP33, MP34, MP37, MP44, MP47,
K 2.3 MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32
Tema 4.2 Conep:xanue 28/14
IMocToAHHDBIH Cuna Toka. IlocTOsIHHBIA TOK. YCIOBHS CYIIICCTBOBAHUS 4/0 OK 01, [IP61 OVII.06, [TP62 OVII.06,
IEKTPUYECKUI TOK. MMOCTOSTHHOTO  DJICKTPUYECKOTO TOoKa. VICTOYHHMKH TOKa. OK 02, [TP63 OVII.06, [TP64 OVII.06,
Hanpsoxkenne U u DJIC € . 3akon Oma [uisi y4acTKa LeTu. OK 03, I1P65_OVIL.06, [IP66_OVII.06,
DIEKTpUUYECKOE COTIPOTHUBJICHHE. 3aBUCUMOCTD OK 06, I1P68_OVIL.06, [TIP69 OVII.06,
COTIPOTHUBJICHUSI OJHOPOTHOTO MPOBOJIHUKA OT €r0 JJIUHBI U OK 07 JIP25, MP4, MP6, MP13, MP17,

IJIOLIAHU TIOMEPEYHOTrO CEYEHUS. Y IeTIbHOE COMIPOTUBIICHUE
BelecTsa. l[locnegoBarensHoe, napaienbHOE, CMEIIAHHOE
COCIMHECHNE  MPOBOAHUKOB. Pacder  pa3BeTBICHHBIX
anektpudyeckux neneir. [lpaBunma Kupxroda. PaGora
ANEKTpUUecKoro Toka. 3akoH Jlxoynsa-Jlenna. MomHOCTh

MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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JNEKTPUYECKOTO TOKA. TerioBas MOIIHOCTh, BBLAEIsiEMAas
Ha pesuctope. DJIC ©u BHYTpEHHEE CONPOTHUBIICHHE
WUCTOYHWKA TOKa. 3akoH Oma misi TONHOW (3aMKHYTOH)
JNEKTPpUYECKOW  1iend. MOIIHOCT, UCTOYHHMKA  TOKa.
Kopotkoe 3ambikanue. KongeHcatop B 1leMU HNOCTOSIHHOTO
TOKa.

IpodeccnonanbHO-OpEHTHPOBAHHOE CO/IeP:KAHIE 4/0
DneKTpuYecKue Mend B MeTaUTyprudecKux Iiexax. Pabdora 4/0 OK 01, [1P61_OVII.06, ITP62_OVIIL06,
U MOIIHOCTh JJIeKTpoaBuUTarened. Pasznmuunble aeicTBUS OK 02, [1P63 OVII.06, [TP64 OVIIL06,
TOKA. CrniocoObl  MpeAOTBpalIeHUus] OT  KOPOTKOTO OK 03, I1P65_OVIL.06, [TP66_OVII.06,
3aMbIKaHusA. Buael npemoxpaHuteneid. Pacxom wu  yuer OK 06, [1P68_OVII.06, ITP69 OVIIL.06,
3HEPropecypcoB TEILIOBON SHEPTUMU. OK 07 JIP25, MP4, MP6, MP13, MP17,
K 2.3 MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM 4nciIe NpaKTHYeCKUX M J1a00PATOPHBIX 3aHATHI 22/14
[TpakTrueckoe 3anstie NelO. Pernenue 3amau «3aKoHBI 2/0 OK 01, [1P62_OVII.06, [TP66_OVII.06,
Owma. ComnpoTuBICHHE. CwMmenranHoe COCIUHCHHE OK 02, [1P67_OVIIL.06, MP1, MP3, MP15,
MIPOBOJJHUKOB) OK 03, MP12, MP13, MP17, MP19, MP 20,
[Ipaktuueckoe 3amstue Nell. Pemenue 3amad mo Teme 2/0 OK 09 MP45, MP42, MP 43, MP§, MP10
«PaboTa, MOIIHOCTH W COMPOTHBICHHE DIIEKTPUIECKOTO
TOKa»
Jlaboparophoe 3ansite Ne 15. OmnpezeneHue yIeIbHOTO 2/0 OK 01, [1P62_OVII.06, I[TP66_OVII.06,
COINPOTHBIICHUS TPOBOJHUKA OK 02, I1P68_OVIL.06, [IP61_OVII.06,
OK 05, MP3, MP5, MP15, MP28, MP31,
Jlaboparoprnoe 3aHatue Ne 16 DkcnepuMeHTaIbHas 2/0 0K 07, MP32, MP33, MP34, MP37, MP54,
npoBepKa 3aKOHOB napauIeIbHOTO COETMHEHHUS OK 04 MP55, MP 56, MP 43, JIP34, JIP32
MIPOBOTHUKOB OK 09
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KAHME 14/14
JlaGoparoprnoe 3amstme Ne 17. MW3zyuenume paOoThI 2/2 OK 01, I1P61_OVIL.06, I1P62_OVII.06,
mynsTuMerpa. Ompeneneane DJIC  w  BHYTpeHHeEro OK 02, [1P65 OVII.06, ITP66 OVYIIL06,

28




COTPOTHBIIEHHS HCTOYHHUKA JIEKTPUUECKON SHEPTUH OK 05, I1P68_OVIL.06 ITP61_OVII.06,
JlaGopatoproe  3amstTme Ne  18.  OmpenencHue 2/2 OK 07, I1P69_OVIIL.06. MP3, MP5, MP15,
JlaboparopHoe 3aHaTHe  No 19. Onpeaenenue 2/2 OK 09, MP33, MP34, MP37, MP44, MPA7,
CONPOTHUBIICHHUS PE3UCTOPA METOIOM MAPKHPOBKHU K23 MP48, MP54, MP55, MP 56, MP
Jlaboparopnoe  3amartue Ne20  Ompenenenue  KITJI 2/2 43, JIP34, JIP32,
Harpesarenen
Jlaboparopuoe 3anstue Ne 21 OmnpenesieHne 3aBUCUMOCTH 2/2
MOIIIHOCTH JIAMITBI OT HAPSDKEHHMS Ha €€ 3aKHMax
JlaboparopHoe 3aHATHC Ne 22. 3aBUCHMOCTH 2/2
ANEKTPUYECKOTO  COTPOTHUBIICHHSI MPOBOJHHKA OT €ro
JUTMHBI, TUIOIIA/IU MTOTIEPEYHOr0 CEUCHHUS M MaTepHaia
Jlaboparoproe 3amstre Ne23. Ompenenenne JJIC u 2/2 OK 01, I[1P61_OVII.06, ITP62_OVIIL.06,
BHYTPEHHETO COIPOTHBIICHUS] HICTOYHHUKA TOKa OK 02, I1P65_OVIIL.06, [TP66_OVII.06,
OK 05, ITP68_OVIIL.06 [1P610_OVII.06,
OK 06, I1P69_OVIIL.06. MP3, MPS5, MP15,
OK 07, MP23, JIP26, , MP28, MP31, MP32,
OK 04 MP33, MP34, MP37, MP44, MP47,
OK 09 MP48, MP54, MP55, MP 56, MP
K 2.3 43, JIP34, JIP32
Tema 4.3 Conep:xanue 9/4
DJIEKTPHYECKHI TOK B | DJeKTpUdecKkas MPOBOJMMOCTb  PA3JIMYHBIX  BELIECTB. 3/0 OK 01, I1P61_OVIL.06, [1P62_OVII.06,
Pa3IHYHbIX cpeaax ONeKTpoHHAasT  TPOBOAMUMOCTH  TBEPIABIX  METAJLIOB. OK 02, [TP63 OVII.06, [TP64 OVII.06,
3aBUCUMOCTH COINPOTHUBIEHUS METAJIOB OT TEMIIEpaTyphl. OK 03, [1P65_OVII.06, ITP66_OVYIIL.06,
CBepXnpoBOOUMOCTb. JJIEKTPUYECKHMH TOK B BaKyyMe. OK 06, I1P68_OVII.06, [IP69 OVII.06,
CBoiicTBa  3JEKTPOHHBIX  MYy4YKOB. [lomympoBOAHHKH. OK 07 JIP25, MP4, MP6, MP13, MP17,

CobcTBeHHas u pUMecHas MIPOBOJIUMOCTH
MOJYIPOBOAHHUKOB. CgoiicTBa p-n-nepexona.
[HonynpoBogHUKOBBIE MPUOOPHI. DIEKTPUYECKUH TOK B
3IEKTPOJINTAX. DneKTponuTHIecKast JIUCCOIHATTHSL.

Onektporm3.  3akonsl  Dapages I AIEKTPOIHM3A.
OneKkTpuyeckuid TOK B Trazax. CaMOCTOSTENbHBIA U
HECaMOCTOSITEJIbHBII paspsin. Paznuuneie THIIBI

MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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CaMOCTOSITEITLHOTO paspsinaa. MounHus.
IIna3zma.TexHuueckue  yCcTpOWCTBA M MIPAKTHUECKOE
MIPUMEHEHHUE: Ta30pa3pAIHbIe JIAMIIbI, JIEKTPOHHO-ITYIeBast
TpyOKa, MOJYIPOBOAHUKOBEIC TIPUOOPBI: TUO/I, TPAH3UCTOP,
dboTommon, CBETOANO/, TalbBaHWKA, padUHUPOBAHKIE MEIIH,
BBITJIABKA ATFOMUHMS, DJIEKTPOHHAS MUKPOCKOIIHSI.

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlEPAKAHUE 2/0
TexHHUeCcKre YCTPOWCTBA M TEXHOJIOTWYECKHE IMPOIECCHI: 2/0 OK 01, [1P62_OVIIL.06, [TP66_OVII.06,
ANIEKTPOTPOBOKA W KaOelbHBIE JHHAW, KOMMYTaIlMOHHO- OK 02, [1P68_OVII.06, ITP61_OVIILO06,
3amUTHAs ammaparypa (aBTOMaTHYECKHE BBIKIIIOYATENH, OK 05, MP3, MP5, MP15, MP23, JIP26, ,
Y30, pene, MOIXyNpOBOAHUKOBHIE MPHOOPHI B CHCTEMaXx OK 06, MP28, MP31, MP32, MP33, MP34,
ABTOMATHKH (muomwl, TPaH3UCTOPBI, TUPHUCTOPHI), OK 07, MP37, MP44, MP47, MP48, MP54,
aKKyMyIISITOpDHBIE OaTapen W CHUCTeMBI OecriepeOorHOTo OK 04 MP55, MP 56, MP43, JIP34, JIP32,
MUTaHKUSA, YCTPOHCTBA 3a3eMJICHHS M MOJIHHE3ALIUTEHI, OK 09
3JIEKTPOTIPUBOIBI HACOCOB U BEHTHIATOPOB. OCOOESHHOCTH IIK 2.3
NPOTEKAaHUSI JIIEKTPUYECKOr0 TOKAa B MeTaiax, TIasax,
NOJYNPOBOAHUKAX M JJIEKTPOJUTAX NPUMEHUTEIBHO K
3JIEKTPOOOOPYIOBAHHUIO 3IaHU.
B ToM yncie NPaKTHYECKUX U J1a00PATOPHBIX 3aHATHH 4/4
JlaboparopHoe 3aasaTHe  No 24, Omnpenenenne 2/2 OK 01, [1P62_OVII.06, ITP66_OVIIL.06,
JJNIEKTPOXUMHUYECKOTO 3KBHUBAIIEHTA MeAU B IIPOLECCE OK 02, I1P68_OVIL.06, [IP61 _OVII.06,
3JIEKTPOJIN3a CYyIb(haTa ME/IH. OK 05, MP3, MP5, MP15, MP28, MP31,
Jla6oparoproe 3ansTie Ne25. 3aBUCHMOCTb COMPOTHBICHHUS 2/2 OK 07, MP32, MP33, MP34, MP37, MP54,
OT TeMIIEpaTyphl 0GPA3IOB METANTA H N0y POBOHHKA OK04 | MP55,MP 56, MP 43, JIP34, JTP32
OK 09,
Tema 4.4 Conep:xanue 7/0
MarnuTHOe moJie B3aumMozeiicTBuE NOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C 3/0 OK 01, I1P61_OVIL.06, [1P62_OVII.06,
TOKOM. MarHuTHoe mojie. BeKTop MarHMTHON HWHIYKIIWU. OK 02, [TP63 OVII.06, [TP64 OVII.06,
[lpyHnmn cynepno3unMM MarHUTHBIX —Tojdei. Jluaum OK 03, [1P65_OVII.06, [TP66_OVII.06,
MarHMUTHOM MHAYKIMHA. MarHuTHoe mojie NPOBOJHHKA C OK 06, I1P68_OVIL.06, [TP69 _OVII.06,
TOKOM (TIPSIMOTO TPOBOJHWKA, KATYIIKH W KpPYTrOBOTO OK 07 JIP25, MP4, MP6, MP13, MP17,

BuTKa). OmeiT Opcrena. Cuita Amrepa, ee HamnpaBjieHUE H
monynb. Cuna JlopeHua, ee HampaBiieHHE W MOIYJb.
JBiwKkeHre  3apsHDKEHHOM  YacTHIBl B OJIHOPOAHOM

MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,

30




MarHuTHOM Tioje. Pabora cunsl Jlopeniia. MarautHoe mose
B BemecTBe. DeppomMarHeTHKy, mapa- ¥ TMaMarHeTHKH.

JIP28, JIP31

IIpodeccnonaTbHO-OPHEHTHPOBAHHOE COMEPIKAHIE 2/0
VYerpoiicTBa aBTOMATHKH, OCHOBAaHHBIE Ha  CHJIOBOM 2/0 OK 01, [1P61_OVII.06, ITP62_ OVIIL06,
JIEMCTBUY MAarHUTHOTO I10JIS OK 02, [1P63 OVII.06, [TP64 OVIIL06,
OK 03, I[1P65_OVII.06, ITP66_OVYIIL.06,
OK 06, [1P68_OVII.06, ITP69 OVIIL.06,
OK 07 JIP25, MP4, MP6, MP13, MP17,
K 2.3 MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM uncie npakKTHYECKUX U J1a00PATOPHBIX 3aHATHH 2/0
[IpakTrueckoe 3ansTre Nel2. PemeHue 3amad mo Teme 2/0 OK 01, I[1P61_OVII.06, ITP62_OVIIL.06,
«MarHuTHOE TI0JI€ U €T0 XapaKTEPUCTHKI OK 02, I1P65_OVIIL.06, [TP66_OVII.06,
OK 03, [1P68_OVII.06 [TP610_OVII.06,
OK 09 I[1P69_OVIIL.06. MP3, MP5, MP15,
MP23, JIP26, , MP28, MP31, MP32,
MP33, MP34, MP37, MP44, MP47,
MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32
Tema 4.5 Conep:xaHue 6/0
DJIEKTPOMArHUTHAA SIBneHME DIIEKTPOMArHUTHOM WHAYKIMU. [10TOK BekTOpa 2/0 OK 01, [1P61_OVII.06, ITP62_ OVIIL.06,
HHAYKUHA MarHuTHOM  mHaykmuu. OJIC  wmHayknuu.  3akoH OK 02, I1P65_OVIL.06, [IP66_OVII.06,
uIeKTpoMarHuTHOM — mHayknuu — @apanes.  Buxpesoe OK 03, [1P68_OVIIL.06 ITP610_OVII.06,
anektpuueckoe mone. Toku Dyko. DJIC wHAYKIMU B OK 06, I[TP69 _OVIIL.06. MP3, MP5, MP15,
MPOBOJAHUKE, JABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM OK 07 MP23, JIP26, , MP28, MP31, MP32,
none. IIpaBuno Jlenna. WuaaykrtuBHocth. Karymika MP33, MP34, MP37, MP44, MP47,
WHJYKTUBHOCTH B 1E€MHM IOCTOSHHOIO TOKa. SIBlneHue MP48, MP54, MP55, MP 56, MP
CaMOMHIYKITUH. 9J1C CaMOMHIYKITUH. OHeprus 43, JIP34, JIP32
MarHUTHOTO TIOJISl KATYIIKH C TOKOM. DJIGKTPOMArHUTHOE
ToJie.
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2/0
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[IpumeHeHne 21eKTPOMarHuTHON MHAYKIMU B YCTPOMCTBAx 2/0 OK 01, I1P61_OVIIL.06, [TP62_OVII.06,
W arperarax. OK 02, [1P65_OVII.06, ITP66_OVIIL.06,
OK 03, ITP68_OVIIL.06 [TP610_OVII.06,
OK 06, [1P69_OVIIL.06. MP3, MP5, MP15,
OK 07 MP23, JIP26, , MP28, MP31, MP32,
K 2.3 MP33, MP34, MP37, MP44, MP47,
MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32
B ToMm uncie npakTHYECKUX H JIA00PATOPHBIX 3aHITHIH 4/0
IIpaktrueckoe 3amstue Nel3. Pemenwe 3amad mo Teme 4/0 OK 01, [1P61_OVII.06, ITP62_OVIIL06,
«DNEKTpOMarHuTHasE HHAYKLUS. 3aKOH JIEKTPOMArHUTHOM OK 02, I1P65_OVIIL.06, [TP66_OVII.06,
uHAYKIAH. CaMOWHAYKIIHSD) OK 03, [1P68_OVIIL.06 [1P610_OVII.06,
OK 09 [1P69 OVIIL.06. MP3, MP5, MP15,
MP23, JIP26, , MP28, MP31, MP32,
MP33, MP34, MP37, MP44, MP47,
MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32
PA3JEJI 5§ KOJIEBAHUSA U BOJIHbI 45/2
Tema 5.1 Conep:xkanue 9/0
MexaHnn4deckne KonebarenbHas cucrema. CBOOOIHBIC KOJICOaHMSI. 3/0 OK 01, [1P61_OVII.06, ITP62_ OVIIL.06,
KO0J1e0AHUS M BOJIHBI lMapmonngeckue KoJIeOaHwms. Kunematuueckoe u OK 02, [TP63 OVII.06, [TP64 OVII.06,
JUHAMHMUYECKOE OIUCaHHe. OHEPreTH4ecKoe ONMCaHUe OK 03, I1P65_OVIL.06, [IP66_OVII.06,
(3aKOH coxpaHEHHMs MeXaHHMYecKoW »sHepruu). BriBox OK 06, I1P68_OVIL.06, [IP69 OVII.06,
JIMHAMHYECKOTO OIKMCAHUS TAPMOHMYECKUX KOJICOAHUH U3 OK 07 JIP25, MP4, MP6, MP13, MP17,

UX SHEPreTHYECKOT0 U KHHEMATHYECKOTO OMMCAHUSI.

Ammntyna u  ¢asa xoneOaHuil. CBs3p aMIUTUTYIBI
KoJIeOaHU  MCXONHOW  BENMYMHBI C  aMIUIUTYJaMH
KoyiebaHuil ee ckopocTH W yckopenus. [lepuon u wacrora
koneOanmii. [lepmoy MambIx  CBOOOJHBIX — KOJIeOaHMIA
MaTeMaTHyeckoro  mastHuka. llepmony — cBOOOIHBIX
KoyiebaHuil  MpyXHHHOTO  MasTHHKa. [loHsaTHe O
3aTyxallmux KoinebaHusX. BbolHyXIeHHble KoneOaHusl.

MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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Pe3onanc. Pe3zonancHass kpuBas. BrusHue 3aTyxaHus Ha
BHJI pE30HAHCHOM KpHUBOH. ABTOKOICOaHNsI. MeXaHnIeCcKre
BOJIIHBI, YCIIOBHS WX pacnpocTpaHeHus. [lomepednble u
MPOJOIbHBIE BOJHBL llepros, CKOpOCTh pacmpoCTpaHCHHS
U gnuHa  BonmHBL.  CBOWMCTBA MEXaHWYECKHX  BOJIH:
OTpakeHue, IpeoMIIeHNEe, HHTep(EPEHITHT U AU PAKITHS.

3Byk. CxopocTb 3ByKa. ['poMkocTh 3Byka. Beicota ToHa.
TemOp 3ByKa. lllymMoBOE 3arpsa3HeHUE OKPYKaIOIIEH CpeIbl.

B TOoM unciIe NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHH 6/0
[Ipaktuueckoe 3ansTre Nel4., MexaHndecKue KOJaeOaHUS U 2/0 OK 01, I1P62_OVIL.06,[TP66_OVII.06,
HX XapaKTEPUCTUKHU OK 02, [1P67 OVIIL.06, MP1, MP3, MP15,
OK 03, MP12, MP13, MP17, MP19, MP 20,
OK 09 MP45, MP42, MP 43, MP§, MP10
Jlaboparoprnoe 3amstue Ne 26. IlpoBepka 3akoHOB 2/0 OK 01, [1P62_OVII.06, ITP66_OVYIIL.06,
KoJIe0aHNil MaTEMaTHYECKOr0 MasATHAKA OK 02, [1P68_OVII.06, , [TP61_OVII.06,
OK 05, MP3, MP5, MP15, MP28, MP31,
Jlaboparoprnoe 3amstue Ne 27. MU3yueHue 3aKOHOB 2/0 OK 07, MP32, MP33, MP34, MP37, MP54,
NPY/KMHHOTO MasTHHKA OK 04 MPS55, MP 56, MP 43, JIP34, JIP32,
OK 09,
Tema 5.2 Conepxanue 18/2
DJIEeKTPOMATHUTHBbIE KoneGatenpHplit kOoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE 6/0 OK 01, [1P61_OVII.06, ITP62_OVYII.06,
KOJIeOAHHMA M BOJTHBI KojeOaHUs B  HJEAIbHOM  KOJIe0aTelIhbHOM  KOHTYpE. OK 02, I1P63_OVIL.06, [1P64 OVII.06,
®opmyna  Tomcona.  CBf3p  aMIIUTYyABl  3apsija OK 03, [1P65_OVII.06, ITP66_OVYIIL.06,
KOHJIEHCATOpa ¢ aMIUIMTYI0H CHJIBI TOKa B KOJe0aTenbHOM OK 06, [1P68_OVII.06, ITP69_OVIIL.06,
KOHType. 3aKOH COXpaHEHHs DSHEPrud B HUACAIBHOM OK 07 JIP25, MP4, MP6, MP13, MP17,

KoJie0aTelbHOM KOHTYpe. 3aTyXalomlie IeKTPOMarHUTHbIE
KosieOaHus. BEIHYKICHHBIC 2JICKTPOMArHUTHBIE KOJICOaHMsI.
IlepemeHHBII TOK. MOIIHOCTH NEPEMEHHOIO  TOKA.
AMIUIUTYTHOE ¥ JIeHCTBYIOIlee 3HAYEHUE CHIIBI TOKa M
HANpsOKEHUST TMPU  Pa3iudHOM  (GopMe  3aBUCHMOCTH
MEPEMEHHOT0 TOKa OT BpeMeHH. CHHYCOMTATHHBIN
MEepeMEHHBIM TOK. Pe3ucTop, KOHAEHCATOP U KaTyIlKa
WHIYKTUBHOCTH B IIEMH CHUHYCOUIAIBHOTO IEPEMEHHOTO
ToKa. Pe3oHaHc TOKOB. Pe30HaHC HaNpsKEHUH.

MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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Wneaneueiii Tpanchopmatop. [IpousBoacTBo, mepenada u
MOTpeOICHNE DICKTPUICCKOW DHEPTUH. IKOJOTHUICCKUE
PUCKM TIpU TPOU3BOJCTBE DIEKTpodHepruu. KynbTypa
WCIIOJIB30BaHMsI DJICKTPOSHEPTHH B TOBCEJIHCBHOM KHU3HMU.
DONEeKTPOMarHUTHbIC ~ BOJHBIL.  YCIOBHS  HW3JIyYCHHUS
ANIEKTPOMArHUTHBIX BOJH. B3anMHasi opreHTalus: BEKTOPOB

E,B,V B  JJIEKTpOMarHutHo  BonHe. CBoiicTBa
3JIEKTPOMArHUTHBIX  BOJIH:  OTpPa)XEHUE, MPEIOMIICHHE,
nosispu3anus, uWHTepdepeHims u audpakmus. [lkana

3JIEKTPOMATrHUTHBIX BOJIH. IIpumenenue
AIIEKTPOMArHUTHBIX BOJH B TeXHUKE W ObiTy. [IpwHIMTIEI
paaruocCBs3u Hu TeJIEBUICHHUS. Pagnonokarus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOLIEH CpeIbl.

IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEPIKAHUE 2/0
Turmsl AIIEKTPOCTAHITHH. KII 3JIEKTPOCTAHIIHA. 2/0 OK 01, I[1P61_OVII.06, ITP62_ OVIIL06,
TexHONMOTUN OXpaHbl OKPYKAIOWIEH Cpellbl MPU CXKUTAHUH OK 02, I1P63_OVIIL.06, [TP64 OVII.06,
OpPTaHWYECKOTO TOTLTUBA. OK 03, I[1P65 _OVII.06, ITP66_OVIIL06,
OK 06, ITP68_OVIL.06, ITPG9 OVIIL.O06,
OK 07 JIP25, MP4, MP6, MP13, MP17,
K 2.3 MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM uncie MpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHIH 10/2
IIpaktrueckoe 3anstue NelS5. Pemenuwe 3amad Ha BHIBI 4/0 OK 01, I1P61_OVIL.06, [1P62_OVII.06,
COTIPOTHBJIEHUH B LIETISIX MEPEMEHHOro Toka. Pacuer menwu OK 02, [1P65_OVII.06, ITP66_OVYIIL.06,
TpaHcpopmaTopa. OK 03, [MP68_OVII.06 ITP610_OVII.06,
[IpakTuueckoe 3aHsaTHe Nel6. Pemrenme 3amad 1o Teme 4/0 OK 09 [1P69_OVIL.06. MP3, MPS, MP15,
«JNeKTpoMarHuTHele KojeOaHus ¥ BoiHBL Dopmyna MP23, JIP26, , MP28, MP31, MP32,
TomcoHay MP33, MP34, MP37, MP44, MP47,
MP48, MP54, MP55, MP 56, MP
43, JIP34, JIP32
IpodeccnonanbHO-OpUEHTHPOBAHHOE COIeP:KAHIE 2/2
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JlaGopatopHoe 3aHATHE Ne 28. YerpoiictBo 2/2 OK 01, OK [1P62_OVIIL.06, [TP66_OVII.06,
TpaHchopmaropa, reHepaTopa 02, P68 _OVIL.06, [TP61_OVII.06,
OK 05, ITP610_OVYII.06, MP3, MP5, MP15,
OK 07, MP23, JIP26, , MP28, MP31, MP32,
OK 04 MP33, MP34, MP37, MP44, MP47,
OK 09, MP48, MP54, MP55, MP 56, MP
K 2.3 43, JIP34, JIP32,
Tema 5.3 Conep:xanue 18/0
OnTuka [IpsiMonuHetHOE paclpoCTpaHEHUE CBETa B OJHOPOAHOU 8/0 OK 01, ITP61_OVIL06, ITP62_OVIL.O06,
cpene. Jlyu cera. Toueunsiit nctounnk cBera. OTpakeHUe OK 02, [1P63_OVII.06, ITP64 OVIIL06,
cBeTa.  3aKkoHBI  OTpakeHms  cBera.  llocTtpoeHme OK 03, I[1P65_OVII.06, ITP66_OVIIL.06,
n300paxeHnil B miockoM 3epkaine. Cepuueckue 3epkaia. OK 06, IMP68_OVIIL.06, [TP69_OVII.06,
[Ipenomnenue cBeTa. 3akOHBI TMPETOMIICHHS  CBETa. OK 07 JIP25, MP4, MP6, MP13, MP17,

AOGComoTHBIN TOKa3zarenb nperaoMieHns. OTHOCHTEThHBIN
nokaszaTesib npeiaoMieHus. 11ocTosIHCTBO 4acTOThI CBeTa U
COOTHOLIEHHE JUTUH BOJIH npu nepexojie
MOHOXPOMATHYECKOIO CBETA Yepe3 TPaHMIly pasfena IBYX
onTHueckux cpen. Xon gydeld B npusme. Jucnepceus cpera.
Crnoxublit coctaB Oenoro ceera. L[get. [lomHOe BHYTpeHHEe
oTpaxkeHue. IlpenenpHBI yroa MOJHOTO BHYTPEHHETO
orpaxkerus. CoOuparoliye | PpaccerBalOlIde JIMH3BIL.
Tonkas nmH3a. POKYCHOE pAacCTOSHUE U ONTHYECKas CHJIa
TOHKOH JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO PacCTOSHHUS
TOHKOH c(epuveckol JIMH3BL OT €€ TEeOMETPHH H
OTHOCUTENIBHOTO TOKaszaTenss nperomieHud. Dopmyia
TOHKOM JIMH3bI. YBEIUYEHHUE, aBA€MOE JIMH30M. X0/ Jiyya,
MPOMIENIIET0 JUH3Y IOJ TMPOU3BOJIBHBIM YIJIOM K €€
rmaBHOM onrtudeckoit ocu. [loctpoenne wu300pakeHuUit
TOYKH M OTpe3Ka MPSAMOIl B COOMPAIOIINX U PACCEHBAIOIINX
TUH3aX W uX cucrteMax. Omnrhueckwe  MPUOOPHL
Paszpemaromast  cnocoGHocTh. [ma3  kak  onTHyecKas
cuctema. Ilpemenbl TOPUMEHHIMOCTH  TE€OMETPHYECKOM
ontuku. BomHoBas ontuka. MHrepdepeHius cBeta.

MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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KorepeHnTHple  HWCTOYHMKHA.  YCIOBHS  HaOJIOJCHUS
MakCUMyMOB ¥ MHHHUMYMOB B HHTepEpEHIIMOHHON
KapTHHE OT JBYX KOT'CPEHTHBIX HCTOYHHKOB. [Ipumepsl
KJIACCHYECKUX WHTEP(EPCHIMOHHBIX cXeM. Jludpakius
cBera. JludpakmonHas pemieTka. YCIOBHE HAOIIOIEHUS
TJIABHBIX MAaKCUMYMOB TIPH MaJCHUU MOHOXPOMATHYECKOTO
CBETa Ha JU(PPaKIMOHHYIO penieTky. [lonspusanus crera.

IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE COiEPKAHME 2/0
Hcnonp3oBanue 3JIEKTPOMArHUTHBIX BOJIH B 2/0 OK 01, IMP61_OVIL.06, ITP62_OVII.06,
peHTreHorpaduu u peHTreHOCTPYKTYpHOM. H(DpakpacHbe OK 02, [1P63_OVII.06, ITP64 OVIIL06,
BOJIHBI B TEXHUKE, OK 03, [1P65 OVII.06, ITP66_OVIIL06,
OK 06, IMP68_OVIIL.06, [TP69_OVII.06,
OK 07 JIP25, MP4, MP6, MP13, MP17,
K 2.3 MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM unciIe NPAKTHYECKUX U JIA0OPATOPHBIX 3aHITHH 8/0
[IpakTrueckoe 3anstie Nel7. Pernenue 3amau mo Teme 4/0 OK 01, [1P62_OVII.06,ITP66 OVIIL.06,
«3aKkoHBl OTpakeHHs U TmpesoMieHus cBera. Dopmyna OK 02, [1P67_OVIIL.06, MP1, MP3, MP15,
TOHKOM JIMH3BI». OK 03, MP12, MP13, MP17, MP19, MP 20,
OK 09 MP45, MP42, MP 43, MP§, MP10
Jlaboparophoe 3anstue Ne 29 «OmnpejneneHue mokaszaress 2/0 OK 01, [1P62_OVII.06, ITP66_OVII.06,
MIPETOMIIEHUS CTEKIIa» OK 02, I1P68_OVIL.06, [IP61 OVII.06,
OK 05, MP3, MP5, MP15, MP23, JIP26, ,
OK 07, MP28, MP31, MP32, MP33, MP34,
Jlaboparopnoe 3anstue Ne 30 M3ydeHue TpekoB 2/0 OK 04 MP37, MP44, MP47, MP48, MP54,
3apsHKCHHBIX YaCTHI] 110 TOTOBBIM (hoTorpadusm OK 09, MP55, MP 56, MP 43, JIP34, JIP32,
K 2.3
PA3JIEJI 6. OCHOBBI CHEIIMAJTBHOM TEOPUU OTHOCUTEJBHOCTH. 1/0
Tema 6.1 Conepxanne 1/0
OcHoBBI cIeMANBHOI | ['paHuIlbl  NMPUMEHUMOCTH  KJIACCHUYCCKOW  MEXaHHKH. 1/0 OK 01, [MP61_OVII.06, [TP62_OVII.06,
TeOpHUH IlocTynaTel cnenualbHOM  TEOPUU  OTHOCUTEIBHOCTH. OK 02, [1P63_OVII.06, [TP64 OVIIL06,
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OTHOCHUTEJBHOCTH. IIpocTpancTBeHHO-BpeMeHHOH mHTepBan. [IpeoOpazoBaHus OK 03, [MP65 OVII.06, [TP66_OVIIL.06,
Jlopenma. YcmoBue mnpuuyuHHOCTH. OTHOCHTEIHHOCTD OK 06, [1P68_OVII.06, ITP69 OVIIL.06,
OTHOBPEMCHHOCTH. 3aMeIjIcHHE BPEMEHH W COKpaIeHHE OK 07 JIP25, MP4, MP6, MP13, MP17,
JUTMHBL. DHEPrusi U HUMITYJIbC PEISITUBUCTCKOM YaCTHIIBL. MP18, MP19, MP20, JIPS, JIP6,
CBsi3p MacChl C JHEPTHEH W MMITYJIIbCOM PENSITUBHUCTCKON JIP32, MP21, MP23, MP44, MP38,
YaCTHUITBI. DHEPTHUS TTOKOS. MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
Pasnen 7 KanroBasi pusnka 15/0
Tema 7.1 Conep:xanue 4/0
Kopnyckyasipao-

BOJIHOBO# 1yaJIu3M. PaBHOBecHOe TerioBoe M3NMydeHne (M3My4eHHUE aOCOMIOTHO 1/0 OK 01, I1P61_OVIIL.06, [TP62_OVII.06,
4YepHOTO Tena). 3akoH cMmemeHus Buna. ['umoresa [lnanka o OK 02, [1P63_OVII.06, ITP64 OVIIL06,
kBaHTax. @ortonbl. DOHeprus u wuMOyibc (oToHa. OK 03, I1P65_OVIIL.06, [TP66_OVII.06,
®oroapdexr. Ompitet  A.I.  CromeroBa.  3aKoHBI OK 06, IMP68_OVIIL.06, [TP69_OVII.06,
doroaddexra. YpaBHeHue DiHMITEHHA I hoTOdPPEeKTa. OK 07 JIP25, MP4, MP6, MP13, MP17,
"KpacHas rpannma" ¢ortorddexra. JlaBnenwe cBera (B MP18, MP19, MP20, JIPS, JIP6,
YaCTHOCTH, JIaBJICHHE CBETa Ha aOCOJIOTHO MOIJIOIIAOILYIO JIP32, MP21, MP23, MP44, MP38,
U a0COJIIOTHO OTPaKAIONIYI MOBEPXHOCTH). Ombithl I1.H. MP39, MP46, JIP14, JIP13, JIP12,
Jlebenena. BomHoBsie cBoiicTBa dacTuil. Bomabr me bpoiins. JIP28, JIP31
JlnuHa BousHbI e Bpoiinis u pa3mepbl 001acTH JIOKATU3AIHH
JIBIOKYIIIEHCS YaCTHUIIBL. KopmyckynsspHO-BOTHOBOM
nyanu3Mm.  Jludpaknus SIEKTPOHOB HA  KpUCTAJUIAX.

Cremuduka wusmepennit B Mukpomupe. COOTHOIIEHHS
HeonpezenenHocreil ['elizenbepra.
IpodeccnonanbHO-OpUEHTHPOBAHHOE COIeP:KAHIE 1/0
TexHUYEeCKHe YCTPOHCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: 1/0

(oTodNMIEMEHTHI B CHCTEMaX aBTOMATHKH, JIATYUKH
OCBCIEHHOCTU M JBMKCHUS, MH(PPAKPACHBIC JETEKTOPHI B
OXPaHHO-TIOKAPHBIX ~ CHTHAIIM3AIMSAX, CBETOAHOJHBIE W
na3epHele MpHOOpHI, CcoiHeuHble Oartapeu. llposiBreHue
KOPITYyCKYJISIPHO-BOJTHOBOTO Tyan3ma B pabote
(OTODIEKTPUUECKUX ~ YCTPOHCTB  3JICKTPOOOOPYIOBAHHS
3JTaHUH.
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B ToM 4nciIe NpaKTHYeCKUX M J1a00PATOPHBIX 3aHATHI 2/0
[MpakTrueckoe 3ansTie Nel8. Pemienuwe 3amau mo Teme 2/0 OK 01, [1P62 OVII.06,ITP66 OVIIL.06,
«3akonsl hoTodrdhdekTa. YpaBHeHHE DUHIITEHHAY. OK 02, [1P67_OVIIL.06, MP1, MP3, MP15,
OK 03, MP12, MP13, MP17, MP19, MP 20,
OK 09 MP45, MP42, MP 43, MP§, MP10
Tema 7.2 Copep:xanue 5/0
CTtpoeHue aTomMa OnbITHl 110 UCCIICAOBAHUIO CTpOCHHS aToMa. [lnaHerapHas 1/0 OK 01, [1P61_OVII.06, ITP62_OVIIL06,
mopens atoma Pezepdopna. Iloctynatst bopa. Usznyuenue u OK 02, I1P63_OVIL.06, [TP64 OVII.06,
noryiomenie (QOTOHOB MPU MEpPEexoAe aTomMa C OJHOTO OK 03, I1P65_OVIL.06, [TP66_OVII.06,
YpOBHS 3Hepruu Ha apyrod. Bumer cmektpoB. Crektp OK 06, [1P68_OVII.06, ITP69 OVIIL.06,
YpOBHEW »Hepruum aroMa Boaopoja. CIHOHTaHHOE U OK 07 JIP25, MP4, MP6, MP13, MP17,
BBIHYXJIEHHOE M3Jly4eHue cBeTa. Jlazep. MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM ymcie IpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHI 4/0
[Ipaktrueckoe 3amstTre Ne 19. «lloctymater bopa. 4/0 OK 01, I[1P61_OVII.06, ITP62_OVIIL06,
DHepreTUvecKre ypOBHI. OK 02, [1P63_OVIIL.06, ITP64 OVIIL06,
OK 03, I1P65_OVIIL.06, [TP66_OVII.06,
OK 09 IMP68_OVIIL.06, [TP69_OVII.06,
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIPG6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
Tema 7.3 Conep:xaHue 6/0
AToMHoOeE SIAPO Hyxnonnast moxens sinpa ['eitzenbepra - MBanenko. 3apsn 1/0 OK 01, [IP61 OVII.06, [TP62 OVII.06,
aapa. MaccoBoe uncno sapa. M3oronsl. PagnoakTHBHOCTS. OK 02, I1P63_OVIL.06, [1P64 OVII.06,
Anbda-pacnian. OJEKTPOHHBII W IO3UTPOHHBIN Oera- OK 03, I1P65_OVIL.06, [IP66_OVII.06,
pactan. [amma-m3mydenue. 3aKOH  PaaHOaKTHBHOTO OK 06, [TP68 OVII.06, [TP69 OVII.06,
pacnaga. PagmoakTuBHble u3oTombl B mpupoae. CpoiicTBa OK 07 JIP25, MP4, MP6, MP13, MP17,
MOHU3UPYIOIIETO H3Iy4YeHus. BrusgHue paanoakTUBHOCTU IIK 2.3 MP18, MP19, MP20, JIPS, JIP6,

Ha JKMBbIE OpraHu3Mbl. EcTecTBEHHBIH (OH H3ITydEHHUs.
Jo3umerpusi. DHEprus CBS3M HYKJIOHOB B siipe. SnepHble

JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
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cwibl. Jlepext macchl sapa. SnepHsie peakinuu. [enenue u
CHUHTE3 saep. Snepubie pEaKTOpHI. [Ipobaemsr
YIPaBISIEMOT0 TEPMOSIIEPHOTO CHHTE3a. JKOJIOTHYECKHUE
aClleKThl  Pa3BUTHUS  ANCPHOM  JHEpreTHUKd. MeTomabl
PETHUCTPALIMU ¥ UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAJbHbIE B3aUMOJEUCTBUS. BapruoHbl, ME30HBI U
nentousl. [IpencraBnenue o CrannaptHoit moaenu. Keapk-
TJIIOOHHAS MoJenb aapoHoB. Dusuka 3a MNpeaenaMu
CrarnmapTHoil Momenu. TeMHas MaTepus U TeMHAs DHEPTH.
EnuHCTBO (hr3mueckoit kKapTHHBI MEpa.

JIP28, JIP31

IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COIEPAKAHUE 1/0
TexHHUECKHE YCTPOWCTBA M TEXHOJIOTWYECKHE IMPOIECCHI: 1/0 OK 01, IMP61_OVIIL.06, [TP62_OVII.06,
WOHM3AIIMOHHBIE  JATYMKH TIOXKApPHOH  CHTHAIIN3allnH, OK 02, [1P63_OVII.06, ITP64 OVIIL06,
JI0O3UMETPBHI. OK 03, I1P65 OVII.06, [TP66_OVIIL.06,
OK 06, ITP68_OVIL.06, ITPG9_OVIIL.O06,
OK 07 JIP25, MP4, MP6, MP13, MP17,
K 2.3 MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM ymcie IpakTHYeCKUX U J1a00PATOPHBIX 3aHATHH 4/0
ITpaxTtrueckoe 3ausTHe Ne 20 «3amuch AAEPHBIX pEaKIUil. 4/0 OK 01, [1P61_OVII.06, ITP62_OVYII.06,
CtpoeHne aTOMOB M aTOMHBIX SI7iEp. 3aKOH paJiOaKTUBHOTO OK 02, I1P63_OVIL.06, [1P64 OVII.06,
pacnaza. OK 03, I1P65_OVIL.06, [IP66_OVII.06,
OK 09 IT1P68_OVIL.06, [1IP69 OVII.06,

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKH.

2/0

Tema 8.1
DJjIeMeHTBI ACTPOHOMHHU
H ACTPO(PU3UKH.

Conep:xanue

2/0

Ortambl  pa3BUTHS ~ acTpoHomuu.  llpuximamHoe u
MHPOBO33PEHUECKOE 3HAYCHHUE aCTPOHOMHUH.
[TpuMeHUMOCTh 3aKOHOB (PU3UKU JJIs1 OOBSICHEHUS TPUPO/IBI
KOCMHYECKHX OOBEKTOB. MeTOnsl  aCTPOHOMHYECKHX
nucciaenoBannii. COBpPEMEHHBIE ONTHYECCKHE TEIECKOIIHI,
paJiMOTENeCKONbl, BHeaTMocepHas actpoHomus. Buj
3Be3nHOrO Heba. Co3Be3nms, SpKHUE 3BE3MbI, IUIAHETHI, MX
Buaumoe aBmkeHwe. ComHeunHas cucrema. ComHIe.
Conneunast akTuBHOCTh. Wcrounuk sHeprum CoiHIa u
3Be3/. 3BE3/Ibl, X OCHOBHBIC XapaKTepUCTUKU. Jlmarpamma
"CHEKTpaJbHBI KJIACC - CBETUMOCTH". 3Be€3Ibl TJIaBHOU
IOCJIEIOBATEIBHOCTU. 3aBUCUMOCTh '"Macca - CBETUMOCTH'
JUIS 3BE3]] TJIABHOM TIOCIEAOBATENHLHOCTH. BHyTpeHHee
ctpoeHne 3Be3n. CoOBpeMEHHBIE  TPEACTaBICHHUA O
MPOUCXOXKIECHUM U 3Bomtouuu CojHUA W 3BE3d. OTalbl
JKU3HM 3Be3A. Mieunsii Ilyre - Hama [anakruka.
ITomoxenne m naBwkenne Connma B [amaktuke. Twumbr
raiakTuk. PaguoramakTWkd W KBaszapbl. UepHbIE IBIPHI B
sanpax ralakTuk. Bcenennas. Pacmmpenue BceneHHOM.
3akoH Xab06na. PasOeranue ramaktuk. Teopust bombimoro
B3phIBa. PennkroBoe m3nmydeHne. MacmrtaOHas CTPYKTypa
Bcenennoit. Meraranaktiuka. HepemienHsle mpo0GiieMsl
ACTPOHOMHUH.

2/0

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

TIPG1_OVIL06, IIP62_OVIL06,
[IP63_OVIL06, ITP64_OVIL06,
[IP65_OVIL06, ITP66_OVYIL06,
TIP68_OVIL06, ITP69 OVIL06,
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,

JIP32, MP21, MP23, MP44, MP38,

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

IIpome:kyTOUHAs aTTEeCTalUs

18

Bcero:

240/38
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3.3 IlepeyeHnb J1a0OPATOPHBIX M MPAKTHYECKUX PadoT

Crienmaau3upoBaHHOE o0opyaoBaHue,
Tewmsl nabopaTopHBIX u (nmm)
N Kpatkoe conepxanue/ onucanwue (11es pabOThI) TEXHUICCKUE CpeICTBa, MIpOoTrpaMMHOE
MIPAKTHYECKUX 3aHATUH
obecrieuenure (Ipu HEOOXOTUMOCTH)
Paznen 2 MEXAHUKA

JlaboparopHbie 3aHATHUS

JlaGopaTopnoe 3ansTue Nel
«OnpejeneHne TUIOTHOCTH Tela Pa3InIHOM
thopmBD»

" 3KCIIEPUMEHTAIBHO ONPEAEINUThH IUIOTHOCTH KUAKOCTH U TBEPAOTO
TeJa;

" ONpeACNUTh LEHY MACJCHUS H3MEPHUTEIbHBIX MPUOOPOB, M3MEPUTH
reOMETPUUYECKHE pa3Mephbl Tell, ONPEAENUTh HMX Maccy, pacCuUUTaTh
00BbEM, Pe3ysIbTaT CPABHUTH C TAOIUYHBIMU 3HAYCHUSIMH U YCTAaHOBHUTH
MIOTPEIIHOCTh IKCIIEPUMEHTa

BEeChl C pa3HOBeCaMH; JHHEHWKa MacluTaOHas;
IITaHTCHIUPKYJIb; MEH3YpKa; BEIIECTBO,
IUTOTHOCTH KOTOPOTO HY)KHO OTPEICITUTh

JlaboparopHoe 3ansaTHe No2
W3ydeHre BBITAIKUBAIOIMIEH CHIIBI (CHITBI
Apxumena)

e [loxBeckTe 1000 U3 MUIMHIPOB HA HUTH K TUHAMOMETPY.
3anuInuTe OKAa3aHUE Beca Tejla Ha BO3/AyXe.

e OmycTuTe UWIMHADP B BOLY TaK, YTOObI OH ITOJHOCTHIO OKa3aJICs
MOTPY>KEHHBIM B )KMIKOCTh. 3allUIINTE [TOKa3aHME Beca TeIa B BOJE.
e Haiinure cury Apxumena. (3)

e [IpozenaiiTe aHAJIOTMYHBII OMBIT C PACTBOPOM COJIU B BOJE.

Junamomerp, Opycok IUIACTHUIIMHA,
METAJUIMYECKHE  LWIMHIAPHI  OJWHAKOBOTO
o0p€Ma ¥ pa3HOM MacChl, H3MEPUTEIHHBIN

MWIMHAP C BOJOH, CTakaH C HACHIIIEHHBIM
PacTBOPOM COJIH, HUTh.

HpaKTH‘IeCKHe 3aHATHUA

IIpaktrueckoe 3anstre Nel
Pemienue 3a7a4 o
YpaBHEHUS JBUKECHUSL.

KHMHEMAaTHUKE.

" Hay4duTbCA pa3aMyYaTh BHIBl MEXAaHHYECKOIO  JIBIJKEHUS B
3aBUCHUMOCTH OT (POPMBI TPAEKTOPHH U CKOPOCTH IEpPEMELICHUs Tena,
paccuMThIBaTh €ro MapaMeTpbl, HaydUThCs W300paxarb TrpaduuecKu
pa3jInyHble BUJbl MEXAaHUYECKUX JBW)KCHMI, 3allMChIBATh YpPaBHEHUS
JBUKECHHUS, pasnu4aTh €ro OTHOCHUTEIIBHOCTB; Hay4YUThCA
($hopMynupoBaTh CIEIYIOLUIME IOHATHS: MEXaHWYEeCKOE JIBH)KEHHE,
CKOPOCTb M YCKOPEHME, CHCTEMA OTCUETa, MEXaHWYECKUI NPUHLUI
OTHOCHUTEJIbHOCTH;

" [ociie U3ydeHHsl TEOPETHUSCKOr0 MaTepHaia paccMOTpeTh obpaserl
PEIICHUA TUIIOBBIX 3a4a4, BBIIIOJTHUTH 3aJIaHUS HpaKTH‘-IeCKOfI qacTn

WHJIUBUAYAJIbHOE 3aJIaHUE, KOHCHEKT JIEKIIUH,
CIIPaBOYHBIE MaTEpUAIIbI

IIpaktuueckoe 3ausitue No2 Pemienue 3agau
Ha IapaMeTphl BPAIATEAbHOTO IBUXKEHUS

" HAY4YUTHCA pCHIATh 3aJa4Yd Ha IapaMETpPhl BpaIlaTCIIbHOTO ABHKCHUA

WHAWBUAYAJIBHOC 3aJaHUC, KOHCIICKT HCKHI/Iﬁ,
CITPAaBOYHBIC MATCPUAJIbI

[Ipaktudeckoe 3anarue Ne3 Pemenue 3amau

" DPACKpBHITh COJEp)KaHWe 3aKOHOB HpIOTOHA W OCOOEHHOCTH CHII

TEeTpagb JUII TPAKTHYECKHMX paboT, pydka,
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IIo TEMC ((BI/I,Z[LI cun B Mexanmke. Cmira

pa3JII/I‘{HOﬁ OpUPOABI; 3aKPCTIUTh YMCHHA W HABBIKW PCUICHHUA 3a1a4 Ha

MCTOAUYCCKHUC PCKOMCHOAIUU 10 BBIMTOJIHCHHUIO

TPEHUs TOKOSA, CKOJIbBKEHUS, KadeHMs, | BTOpoil 3akoH Hpl0TOHA, KOrja Ha Tejlo JeHCTBYIOT HECKOIBKO CUIT; paboTHI, CHPAaBOYHBIM MaTepwal, JUHEHKa,
BpaITCHU " [I0CTIe M3YYEHHUS TEOPETHYECKOTo MarepHaia paccMOTpeTh oOpaser] | KapaHZall

pelIeHUs] THMOBBIX 33724, BEITOJHUTE 3aJJaHUs] TPAKTUYECKOM YacTu
IIpaktuueckoe 3aHsTue No4  3aKOHBI | ® 3aKpeNUTh YMEHHS W HaBBIKM PCIICHUS 3aJad Ha 3aKOHBI | TETPajab JUIsl NPAKTHYECKUX paboT, pydKa,

COXpaHCHHUA B MEXAaHHUKE U UX IIPUMCHCHUE.

COXpaHCHUA SHEPIrUr U UMITYJIbCa TEJIA,
" II0CJIC M3YUYCHHA TCOPCTHUYCCKOro Marcpualia pacCMOTPETh 06paseu
PCHICHUA TUIIOBLIX 3a44d4, BLIIIOJHUTL 3aIaHUS HpaKTH‘-IeCKOfI qacTu

METOJINYECKHIE PEKOMEH/IAINH 110 BHIIOJHEHUIO
paboThl, CHpPaBOYHBIN Marepualn,  JIMHEHKa,
KapaHJiall

IIpakTrueckoe 3anarue No5
Pemenne 3amau Ha dopmyisl pabOTHI CHIL.
PaGota u MomHoOCTb. DHeprusi, ee BHIBI.
3aKOH COXPaHEHUs SJHEPTUu

" 3aKpenmuTh YMEHHS M HaBBIKW pelIeHns 3a7ad Ha (GopMyisl padoTEl,
MOIIIHOCTH, 3aKOHBI COXPaHEHU

" [I0Clie U3YyYEHHS TEOPETHUYECKOTO MaTepHaia pacCMOTPETh oOpasel
pelIeHUs] TUMOBBIX 33724, BEITIOJHUTD 3aJJaHUS TPAKTUIECKOM YacTH

TeTpagp Ui TPAKTHYECKHMX paboT, pydka,
METOJINIECKHIE PEKOMEH/IAINH 10 BBIIOJTHEHUIO
paboThl, CHpPaBOYHBIN Marepwal,  JIMHEHKa,
KapaHzanl

Pazgen 3 MonekynspHas
TEPMOIMHAMUKA

¢uznka w

JlaGoparopHbie 3aHATHUS

JlaboparopHoe 3aHsTHE No3
HccnenoBanne 3aBUCHMOCTH CHJIBI TPCHUS
CKOJIBXKEHHSI OT Beca Telia

" BBIACHUTH, 3aBHCHUT JIM CHJA TPEHUS CKOJNBXKEHHUS OT CHIIBI
HOPMAaJIbHOTO JaBJICHUSL.
*  Onpenenuts K03()OUIHEHT TPEHUS IEpeBa 10 IBYM HOBEPXHOCTSIM.

JlunamomeTp, NepeBsHHBIN OPYCOK, IMJIOCKOCTh C
JIBYMsI IOBEPXHOCTSIMU, HaOop rpy30B o 100 r.

JlaboparopHas pabora Ne 4
Onpenenenue KIIJ[ npu moabéme Tena mo
HaKJIOHHOM MJIIOCKOCTH

* OmnpenenuTh ¢ TOMOLIBIO JMHAMOMETpA Bec Opycka.

= 3aKkpenuTe JOCKY B JIANKE MITaTUBA B HAKIIOHHOM TOJO0XKEHHH.

» [lonoxxute OPYCOK Ha JIOCKY, IPUKPENHB K HEMY TMHAMOMETD.

= [lepememiaiite OpycOK ¢ TIOCTOSHHOM CKOPOCTBIO BBEpPX IO
HAaKJIOHHOM JJOCKe.

= JI3MepbTe ¢ HOMOLIBIO JIMHEWKU MYTh S, KOTOPBIH mpojenan Opycok,
Y BBICOTY HAKJIOHHO# utockocTH h.

= l3mepsbTe cuiy Tsru F.

* Bpraucaure mnonesHylo pabory Omnpeaenure KIIJ HaknoHHOM
IJIOCKOCTH

= Pe3ynbTaThl H3MEPEHUH U BRIYHCICHUHM 3aHECUTE B TAONHILY.

HaKIIOHHAs IUIOCKOCTh (JOCKa), AMHAMOMETD,
TUHEeKa, OpyCOK, ITaTUB C My(TON U JIAMTKOM.

JlaGoparopnast pabota Ne 5
«[IpoBepka 3aKOHa
MEXaHUYECKOU SHEPTUU
py ABWXKCHMU Tejla TOA JCHCTBUEM CHII

COXpaHCHHUA

* HaOuoJaTh JBIDKEHHE Tejla TOA JCHCTBUEM CHJI TSDHKECTH H
yIPYTOCTH;

® caenaTh BBIBOA O BBIMOJHEHWH 3aKOHA COXPAHEHWs TIOJHOMN
MEXaHHYECKOW SHEPTHH;

Habop mno wmexanuke (Xumnabo): mTatuB c
My(hTamu Jankod, HaOOp CIUPATBHBIX MPYXKHH,
JUHAMOMETp, Habop rpy3oB Mmaccod 100 T,
JIMHEHKA ¢ MUJUTUMETPOBBIMHU JICTICHUAMH.
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TSAKECTHU U YIIPYTOCTU».

" IPOBEPHUTH CIPABEIUIMBOCTh 3aKoHA ['yka, yOeAHWThCS, YTO CHIa
YIPYTOCTH MPOTIOPIUOHATIFHA Macce HATrPy3KH, ONPENIETUTh KECTKOCTh

IPY>KUHBIL.

JlaboparopHoe 3ansitue Ne 6 * YpaBHOBECHTH pbIYar, Bpallas Tallki Ha €ro KOHIAX Tak, YTOObI OH | ppluar  Ha  INTatuBe, Habop  Ipy30B,
MN3yuenue ycinoBus paBHOBECHS pblyara PacCIOJIOKUICS TOPU30OHTAIIBHO. U3MEpUTEIIbHAS IMHENKA, TUHAMOMETD.

= M3MeHsAs Maccy Tpy30B M pasMep IIIed, MPOBEPUTH 3aKOH

paBHOBECHsI pblyara.
JlaboparopHoe 3anstue Ne 7, 8 * J3yunTh B3aMMOCBS3b MAaKpOCKONHMYECKHX MapameTpoB rasza | Cuib(oH (amroMHHUEBBIT TePMETUYHBII
“IlpoBepka ra3oBBIX 3aKOHOB. V3yueHWe | 3aJaHHOW Macchl; OIBITHBIM IyTEM YOEAWTCS B CHPAaBENJIMBOCTU | HMIMHAP C TOQpPUPOBAaHHBIMH  CTEHKAaMH,
HM30TEPMHUYECKOTO, 1300apHOTO u | 3axkoHa boinga-MapuoTra. IIKAJIOM  YCJIOBHBIX €AMHHI, MOPIIHEM C
M30XOPHOTO MPOLIECCOB” » JloBTOpUTH 0OBEANHEHHBIH T'a30BBIN 3aKOH. BEPTUKANBHBIM  BHHTOM),  BO3JIyXOBOJHBIN

» [IpoBepuTh Ha paKTHKE coOMOIeHNe 3aKoHa boinga-MapuoTra.

COCZIMHUTEIBHBIN LIIaHT, MAHOMETp, OapoMeTp,
HCTIBITYEMBIN T'a3 3aJaHHOM MacChl — BO3IYyX.

Jlaboparopuoe 3ansaTue Ne 9

Onpenenenue kod(dPurmenta
NOBEPXHOCTHOW  IUIOTHOCTH  JKHAKOCTH
METOJIOM OTpHIBA KaIelb

» M3meputrs BHYTpeHHHH auamMeTrp d HaKOHEYHHKA
OIIPEENINTE MOLYIIb YIPYTOCTH PE3UHEI IIPH PACTSHKEHUH,

= Habpatp B mmpuii 4-5 M BOABI W, NIepKa €ro BEPTHUKAIBHO U
IUTABHO Ha)KUMas Ha MOPIICHb, BBUIMTH 3—4 MJI B CTaKaHYMK, CUUTAs
Kallim

* [lone3yscek (opMynoi, paccuuTaTth KOAPQPHUIUEHT TOBEPXHOCTHOTO
HaTSDKEHHS BOJIBI M a0COIIOTHYIO TIOIPEIIHOCTD €0 ONpeAeICHUs

® BBIYNCINTH OTHOCUTEIBHYIO NOTPEIIHOCTh U3MEPEHUI

IITIpHUTIA.

MOpUI]  JUISE  YACTOW  BOJBL, MINPHUIl  JUIA
MBUIBHOTO pacTBopa (oO0vemoM 5-10 mm),
CTaKaHYMK C YHCTOM BOJOH, CTaKaHYHUK C
MBUIBHBIM PacTBOPOM, INTAHTCHIUPKYJIb WIH
MHUKPOMETP, OCTPO OTTOUYCHHBIN KapaHalil.

Jlaboparophoe 3ansTue Ne 10
OmnpeniesieHue  BJIQYKHOCTH
aTMOC(hEepHOTO JAaBJICHUS

BO3ayXa nu

= HanuTe B IUTaTENb KUIIAYEHYIO BOLY.

» JlaTb (UTHIIO TPONUTATBCS BOJOW M Yepe3
NPHUCTYIHTD K ONPEACICHHUIO BIAXKHOCTH.

= OmnpenenuTs MOKa3aHNUA CyXOr0 U YBIa)KHEHHOTO TEPMOMETPOB.

= [loBopauuBas TuMO ¢ KpacHOU ONU(POBKOI, COBMECTUTh TIOKa3aHUS
CYXOro TepMoMeTpa (KpacHble HU(PHI) ¢ MOKA3aHUSIMHU YBIaXXHEHHOTO
(uepHbie QPHI).

= OnpenenuTs OTHOCUTENBHYIO BIQXHOCTh 0 KPaCHOM CTperke.

* Pe3ynpTaThl H3MEPEHUH M BBIYHMCICHUH 3aHECTH B TaOJUILY

10-15 wmuHyT

rurpometp ncuxpomerpuueckuii BUT — C,
CTaKaH ¢ KUIsTYeHOU BoaoH, bapomerp.

JlaboparopHoe 3ansTHe Neo 11
OmpeneneHne  yaeabHOM
BEIIECTBA

TCIIIIOEMKOCTHU

" ONBITHBIM IIyTEM ONPEACIUTh BEIUYHHY YACITbHOW TETUIOEMKOCTH
BCIIIECTBA U BBIICHUTH q)H3PI‘IeCKI/II>’I CMBICJI ypaBHeHI/ISI TCITJIOBOTO
OajaHca.

" pe3y’bTaT CPaBHUTHh C TAONMYHBIMH 3HAYCHHUSIMH H YCTaHOBUTh

KAJIODUMETP WM J1BA COCYJa, KOTOPBIE MOXKHO
BCTaBUTh OJUH B JPYroM, H3MEPUTEJbHBIN
mIMHAp (MEH3ypKa), TEePMOMETp, CTaKaH C
BOJIOM, BEChl C pa3HOBECAMH, IWJIMHJP
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NOrpCIIHOCTL 3KCIICPUMCHTA

METAJUIMYECKU C HUTBIO, COCYH C Topsyeit
BOJIOM.

JlaboparopHuoe 3ansTHe Ne 12
OmnpeneseHne MOIYJS YIPYrOCTH PE3HMHBI
(Momyns FOnra)

* M3MepHTh C MOMOINIBIO IITAHTCHIUPKYJIS WA MUKPOMETPA TOJIIUHY
[IHYpa ¥ BBIYUCIIUTH TUIOMIAb €r0 MONEPEYHOT0 CEUCHUS S.

» JlogBemmBas k mHYpYy rpy3bl maccoit 0,1 kr, 0,2 xr, 0,3 xr,
U3MEPUTh COOTBETCTBYKOIME aOCONIOTHBIC VJIMHCHUS IIHypa: W
BBIYHCIIUTH OTHOCUTEIbHBIC YIJIMHEHUS IITHYPA.

= [lo pe3ynbTaTaM M3MEPECHUI BBIYHCIHTH MOIYJb YIPYTOCTH PE3MHEI
E ¥ OIlecHUTD IOTrPEUTHOCTH SKCIIEPUMEHTA!

HHUTKa (JIecKa), pe3WHOBBIA LIHYp UIMHOH 25—
30 cm u ceuenneM 4— 10 mM2 , Habop TPy30B
mo 0,1 kr, mTaTuB, TUHEHKA, TITAHTEHIIUPKYIb
WM MUKPOMETD.

HpaKTI/I‘{eCKI/IC 3aHATUA

IIpaxTrueckoe 3ansatue Neb
Pemenne 3agau mo teme «OcHoBbl MKT.
YpaBHEHHE COCTOSIHHS UCATFHOTO Ta3a

" 3aKpCOuTh YMCHHA M HABBIKM BBIYMCIICHHA ITApaMCTPOB COCTOSHHA
rasa, WCIOJB3Ysl Ta30Bble 3aKOHBl M YypaBHEHME MeHzeneeBa —
Kuaiinepona;

" [I0CJI€ M3Yy4YEeHUs] TEOPETUUECKOro MaTepuaiga pacCMOTpeTh o0pasell
pelIeHHs TUMOBBIX 33a4, BBIIOJHUTD 33JaHUs IPAKTUIECKOM YacTH

TeTpaab Uil TpPaKTHUYeCKuX paboT, pydka,
METOAMYECKHE PEKOMEHIANHU IO BBITOJHEHUIO
paboTBl, CHpPaBOYHBIM MaTepwan, JIWHeWKa,
KapaHJiaIl

IIpaktuueckoe 3anstue No7

Pemrennie 3amau  1no TeMe  «3aKOHEBI
TepMoauHaMuku. [IpuMeHeHue TmepBOro
Havaja TEPMOJIMHAMHKH K H30MPOIECCAM.
KIIJI TenaoBEIX ABUTATEICH)

® 33KpENUTh YMEHHUS W HAaBBIKUM PELICHUS 3aJad Ha IMEpBOE Hayajuo
tepmoaunamMuku u KIIJI TermmoBoro nBuratens;

" [I0Clie M3YyUYEHHS TEOPETHUYECKOTO MaTepHaia paccMOTpeTh oOpasell
pEeLICHUs TUIIOBBIX 337a4, BBIIOJHUTD 3aJJaHUSI IPAKTUUECKOM YacTu

TeTpagb JUIS TPaKTHYeCKuX paboT, pydka,
METOJIUYECKUE PEKOMEHAAIMHU IO BBINOJHEHUIO
paboThl, CHpPaBOYHBIM Marepual, JIMHEHKa,
KapaHJamnt

[IpakTudeckoe 3ausTHE Ne®
JaBienue KUJIKOCTE W TBEPABIX TeEIl.

" HAY4YUTHCI BBIYHUCIIATH JABJICHUC B XHAKOCTAX M TBEPABIX TEJIaX,
NEPEBOAUTE CANHUIIBI UBMEPEHUSA B PA3JIMYHBIC CUCTCMBI;

TeTpajb Uil MPaKTUYeCKUX pabor, pydka,
METOJMYECKHE PEKOMEHIALUU 10 BBIIOJHEHUIO

3akoH [lackans. " [I0CJIe W3YyYEHMS TEOPETHYECKOro MaTepHaia pacCMOTPeTh oOpaszel | paboThl, CIPaBOYHBIA MaTepuan, JIMHEeWKa,
pelleHns THUITOBBIX 33]1a4, BBIMOJIHUTD 33JaHUs MPAKTHIECKOM YacTH KapaHail

JlaboparopHoe 3ansitue Nel3 * Beeaute HyxHble nmapamerpbl d, L (BeIOpaTh camuM WM BBECTH | BUpTyaibHas nabopatopHas pabora  1.09

Omnpenenenue ko3dduimeHTa ynpyroctu U | 3aJaHHbIe Omnpenenenne koddduuueHTa ynpyrocts u

MOAYJSl  YNPYrocTH mpu  JedopManuu | ® TperojaBaresieM) U 3aliIIUTe HX 3HAYCHHS MOAYNSl ~ YOpPYroctd  mpu  jaedopMaruu

PaCTSHKCHHUS M COKATHS = PaccuwnraiiTe IIIONIa (b MONEPEYHOTr0 CEYESHUS MPOBOJIOKH S. pacTsHKeHUs

= Menss 3HadeHuss maccel oT 0 mo 10 kr ¢ marom 1, 3anummTe B
TaOIuUIy TToKa3aHus L.

= Bpruuciute 3Ha4eHUs AeUcTBYoMEn cuiibl F.

= Jloist KaXKI0To 3HAYCHUS HATPY3KH OMPEICIUTE CPETHIOI BEIMIHHY
koad-punmenta K u moxyns ynpyroctu E .

http://mediadidaktika.ru/mod/page/view.php?id=
13
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= OLEHUTE MOrPEUIHOCTh MOMYYEHHOTO 3HaueHus Ecp KOCBEHHBIX
HU3MEPEHUM.
= lcnonp3yiiTe NOTyYeHHBIE PE3YIbTaThl AJI OCTPOEHHs rpaduka

Pazgen 4. DnexTpoauHamMuKa

JlaboparopHbie 3aHATUS

JlaGopaTtopHuoe 3ausatue Ne 14
OmnpenielieHUe  3NEKTPUYCCKOW E€MKOCTH
KOHJIeHCcaTopa

* CoCTaBHTH DJJEKTPUYECKYIO IIETIb IO CXeme (pHc.
YCTaHOBUTH OIVH U3 KOHICHCATOPOB M3BECTHOI €MKOCTH.
* 3apaauTh KOHICHCATOP, 3areM OBICTPO pa3psauTh €ro Ha
raJlbBaHOMETP U 3aMeTaTh IO €ro IIKajle MaKCUMaJbHOE OTKJIOHEHHE
CTpEJIKH, OTCUNTHIBAS YHICIIO JEJIEHUH n.

* OmnbIT MOBTOPUTH I OOJIee TOYHOTO ONpEACICHUs Yuciia JeIeHU
2-3 pa3a ¥ Hall- TH

® OTHOLUEHUS HaWJIEHHOrO KOJIMYECTBA JICJICHUN K U3BECTHOM €MKOCTH
B3STOT0 KOHJIEHCATOpa

® BpINOJHUTH ONBIT C KOHJIEHCATOPOM HEWU3BECTHOW €MKOCTH, HaWTH
ee, UCIob3ys popMyIy

= Pe3ynpTaThl U3MEPEHHUM U BEIYMCICHUN 3alIHCATh B OTYET.

1) B memnm

Habop xorneHcaTopoB, MukpoaMIiepMeTp,
Hctounnk noctostHHOTO TOKa, COeMHUTENHHEIE
MPOBOJA.

Jla6opatopHoe 3ansaTHe Nel5 = CaMOCTOSITENbHO cOOPaTh IEKTPUUYECKYIO IIETIb I10 CXEME. HCTOYHMK TOKa, aMIepMeTp, BOJBTMETD,

Omnpenenenre yAEIbHOTO COMPOTUBIEHUA | ® CHSTH MOKa3aHUSA aMIepMeTpa U BOJIbTMETpa. COEIMHUTENbHBIC MPOBO/IA, KJTI0Y,

NPOBOJHUKA * lcronb3ys IITAHTCHUUPKYJIb W JIMHEHKY, HAy4IUTHCSl OINpPEHeNATh | IITAaHTeHIMPKYJb, JHHEHKa, KyCOK IIPOBOJA,
reOMETPUUYECKHE pa3Mephl MPOBOAHUKA. yIIeIbHOE COIIPOTHBIICHNE KOTOPOTO
= OnpenenuTs BEINYUHY YACIBHOTO COMPOTUBICHHUS METaIa. olpeeIIseTCs.

JlaGoparopHoe 3ansTre Nel6 = CoOpaTh Lenb 1o cxeme Hcrounuk UIEKTPUIECKOI SHEPruu c

OKCcrepUMeHTaJ bHasl TPOBEpKAa 3aKOHOB | ® V3MepuTh HaNpsHKEHUE, CUITY TOKA Ha TIEPBOM PE3UCTOPE. MOCTOSTHHBIM HampsbkeHueMm (He Beime 25B);
MapajuleIbHOTO M TIOCJIENOBAaTeNIbHOrO | ® V3MEHHTh CXeMy YCTaHOBKM W H3MEPHUTh HAINPSLKEHHE HAa BTOPOM | BOJIBTMETD IIKOJBHBIN; aMIIEPMETP IIKOJIbHBIM,
COEIMHEHHsI TPOBOJHUKOB pesucrope. CxeMy HapuCOBAaTh B TETPAb. Ha0Op JEMOHCTPALMOHHBIX  PE3UCTOPOB €
= Bpraucnuts cymMMmy HampspkeHui Ul+U2 . pa3sHbIMH COIIPOTUBIIEHUAMU, KJIIOY,
* JI3MEHUTHh CXEMY YCTaHOBKM W HM3MEPHUTH OOIlee HaNpsDKEHUE Ha | COCUHHTENLHBIE MPOBOJIA.
IByx comnportusnenusax Ul2 .
= [IpoBepurs, BeIosHsAETCS U paBeHcTBO: U12=U1+U2.
= [IpoBepuTh CIIpaBeNIMBOCTH PABEHCTB
JlaboparopHoe 3aHsitie Nel7  V3ydeHue | ® Hay4yWThCS IOJB30BATHCS MYIBTHMETPOM JIISl Pa3HBIX PEKUMOB | MyJIBTUMETP, HaOOp  PE3UCTOPOB,  JTHOJHI,
pabotel mynerumerpa. Onpepenenue IJC | paboThl TPHOIBL, HCTOYHHK TOKa, peocrar,
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U BHYTPEHHETO COMPOTUBICHUS MCTOYHUKA
3JIEKTPUUECKON SHEPTUUN

COCAUMHUTCIILHBIC ITPOBOJA, KITKOY.

Jlaboparopuoe 3anstue Nel8 OmnpeaencHue
TEMIIEPaTypHOTO KO3 DUITUCHTA MEIH

" PACKPHITH BIUSHUE TEMIIEPATYPhI Ha dJIEKTPHUECKOE CONMPOTHBIICHUE
METAJIJIOB; OMBITHBIM MTyTEM ONPEACTUTh KO (UIUSHT TEPMHUYCCKOTO
CONPOTHUBJICHUS MM, COOpaB 3JCKTPUYCCKYIO Ielb M H3MEPUB
JNEKTPUYECKHE  MMapaMeTpbel  TNpHW  Pa3NAYHBIX  TeMIeparypax
MIPOBOJTHUKA;

" TIOCTPOUTH IO 3KCIICPUMEHTAIBHBIM JTAHHBIM TPapUK 3aBUCUMOCTH
COTIPOTHBJICHHS OT TEMIIEPATYPHI

mpubop AN OmpeleNeHus] TeMIEepaTypHOTO

KO3 hUIMCHTA COTIPOTUBJICHHUS MeJIH,
tepmoMeTp TexHnueckuit ot 0 1o 100°C ¢ uenoit
menennss  1°C, omMmeTp, BHEIIHWH COCYX

KaJIOpUMETpPa C BOJOM, BIEKTPOIUIUTKA, KIIOY,
COCJIMHUTEIILHBIC MPOBOJIA, IITATUB ¢ My(DTOH 1
JIATIKOM.

Jlaboparopuoe 3anstue Nel9 OmnpeaencHue
COMPOTHUBIICHUSI  PE3HCTOpa METO/I0OM
MapKUPOBKHU

" ONpENENUTh HOMHHAJIBHOE COIPOTHUBICHHE DPE3UCTOPOB METOAOM
MapKHUPOBKH;

= ONpEeAENUTh JIOMYCTUMOE 3HAYCHHE CHJIBI
PE3UCTOPOB ITPU U3BECTHOM HOMHHAJIE MOLTHOCTH

TOKa 1 JaHHBIX

HA0Op PpE3UCTOPOB pa3HBIX CONPOTHUBICHUH,
TaOJIHIIa 3HAKOB MapKHUPOBKH.

Jlaboparopnoe 3anatue Ne 20 Onpenenenue
KII/] narpeBareneit

" HAy4yUTbCA  MNPAKTHUYECKH  ONPEAETATH
3NEKTPUUYECKOr0 HarpeBaTesst J1000ro TUIa;

" TIPOM3BECTH HArpeB JKUAKOCTU M ONPEACIHUTH TEIUIOBBIE MapaMeTphI
mpoiecca;

" onpenenuTh SPQPEKTUBHOCTH pabOThl HarpeBaresiell CpaBHEHHUEM
NIOJIY4YEHHOH U NIEPEaHHOM TEILIOTHI

TEIVIOBYIO  OTAAYy

2 DNeKTPUYECKUX HarpeBaTels, COCyA I
KUMSTYCHUS BOABI, BOJAa, TEPMOMET,
CeKyHIoMep (4Jachl), CIIPABOYHHK 110 (PU3HKE

JlaboparopHoe 3aHsTHE No 21
HccnenoBanne 3aBUCHMOCTH  MOIIHOCTH
JIJaMITOM HaKaJIWBaHUS OT HaIlpsKEHUA Ha €€
3a)KHMax

* OmnpenenuTh LEHY AeNeHUs IpUOOpOB

= COCTaBUTHb DJJIEKTPHUUYECKYIO  CXEMY,
npubOpoB

= [Jocne mpoBEpKH CXEMbI IpPENoJaBaTeIeM LeNb pa3oMKHYTb. C
IIOMOLIBI0 peocTaTa BBICTABUTh MHHUMAJBHOE HampsbkeHue. CHATb
MOKa3aHMsI U3MEPUTEIBHBIX TPHUOOPOB

= [locTeneHHO MEHATH MOJOXKEHMS peocTaTta M CHATH 7-8 MOKa3aHWi
prOOpoB

= JIyist K&KI0r0 3HAYEHHUS HAIPSKEHUS NTOCUUTATh MOLIHOCTD JIaMIIbI,
a TaKXe JOIOJHUTEIBHO PACCUUTATh CONPOTUBICHUE JIAMIIbI IIPU
Pa3HBIX TOKAX M HAIPSDKEHUSIX

= Pe3ynbTaThl pacueToOB M U3MEPEHHI 3aIicaTh B TaOJIHILy.

= [loctpouTs rpadvk 3aBUCMIMOCTH MOIITHOCTH JIAMITBI OT HaNPSDKEHUS
Ha €€ 3KUMax.

CO6J'IIO,I[8.H NOJISIPHOCTD

JJaMIIO4YKa, UCTOYHHUK IIOCTOAHHOI'O
HaIlpsiKEHUA, peocTaT, K4, aMIIepMeTp,
BOJIBTMETP, KIIKHOY, COCANHUTEIIbHBIC IIPOBOAA

JlaGoparopHoe 3anstue Ne 22

= Cobepute Iienb, COCTOSIIYI0 W3 IOCIEIOBATEIHHO COEAMHEHHBIX

HCTOYHUK TOK4, COCAWHUTCIIBHBIC TIPOBOAA,
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Tema:  "3aBUCUMOCTH  DIEKTPUUECKOIO
COTIPOTHBIICHHSI TIPOBOIHUKA OT €r0 JIHHEI,
IUIOMIAIA  TOMEPEeYHOTO  CEYeHHWs] U
MaTepuraia”

WCTOYHHUKA TOKA, KITFOYa, TTAHEH PE3UCTOPOB, aMIIepMETpa
= He 3a0mmBaiiTe coOMIOMaTh MOJAPHOCTE TPH  TOIKITIOUCHUN
amIiepMeTpa 1 BOJIbTMETpPA K IICTIH.

= PaccumraiiTe IIEHYy JEJICHHUS M TMOTPEIIHOCTh HM3MEPUTEIbHBIX
mpubopoB. Hadepture B TeTpamm Tabmuiry, B KOTOpylo Oynere
3allUChIBATh 3HAUCHHWS (PU3MYCCKUX BEIWYHH, W3MEPEHHBIX W
BBIYHCJICHHBIX B XOJIC BBITIOJHECHUS JTa00PAaTOPHON paOOTHI.

ammepmerp (C mpenmenoM wm3MepeHus 3 A),
BOJIBTMETD (C TpeaesioM n3Mepenus 6 B), kirod,
HA0Op TPOBOJOYHBIX PE3UCTOPOB PA3TUYHON
JUTHHEI, ceueHus, Marepuaia (nabop
PE3UCTOPOB), PEOCTAT.

JlaboparopHoe 3ansThe No23
Onpenenerne JJIC  w  BHYTpEeHHErO
COTIPOTHBIICHHS] ICTOYHUKA TOKa

= Cobepute 1e1b, N300pAKCHHYIO Ha PUCYHKE.

* Wameppre OJC HCTOYHWKA, TOIB3YSICh TEM, YTO HaIpPSDKEHUE
MeX1y ero momocamu Maio otiaudaercs ot DJC, ecmm R >> 1.

= 3aMKHHUTE K04, U3MepbTe cuily Toka I u HampspbkeHue U.

= PaccuuraiiTe, ucnonb3ys 3akoH Oma JUisl ydyacTKa LIETIH, BHEIIHEE
conpoTusieHue R.

= PaccuuraiiTe = BHYTpPEHHEE COIPOTUBJICHHE HCTOYHHMKA TOKa 0.
PesynbpTaThl M3MEpEeHU 3aHECHTE B TAOJIHILY.

aMIIepMEeTpP, UICTOYHUK TOKA, pE3UCTOP, KJII0Y,
COCIMHHUTEIIBHBIC ITPOBO/JIA.

JlaboparopHoe 3ansaTHE No 24 ® OOpEeneuTh ANEKTPOXUMHUYECKUI SKBUBAJICHT MEIU | BECBl U Pa3HOBECHI; aMIIEpMETp; Yachl;
Omnpenenenune ANEKTPOXUMHUYECKOTO | SKCIICPUMEHTAIBHBIM IIyTEM; ANMEKTPOIUINTKA;  aKKyMyJIsITOpHas  Oarapes;
9KBUBAJIEHTA MU B MIPOLIECCE IEKTPOJIN3a | ® MPUTOTOBUTH PACTBOP JIEKTPOIMTA, IPOIYCTHUTh 4Yepe3 HEro | peocTaT; KIIoY; MeAHbIC IEKTPOAbI (2 mT).) co
cyibdara Meau. JNIEKTPUUYECKUHN TOK; BCTaBKOH; COEIMHUTENbHBIC IIPOBOJA;
" HaWTH AMEKTPOXMMHUYECKUH SKBHBAJIEHT MEAM YEpEe3 MAcCy OCajiKa | MIEKTPOJIMTHYECKass BaHHA C  PacTBOPOM
Ha 2JIEKTPOJICU IIapaMeTpbl AIEKTPUIECKOM LemH; MEJIHOTO KyIopoca
" pe3yiabTar CpaBHUTH C TAOMUYHBIMU 3HAYECHUSIMHA H YCTaHOBUTH
MOTPEIIHOCTh 3KCIIEPUMEHTA
JlaGoparopHoe 3anatue Ne 25 3aBHCUMOCTD | ® HM3MEPATH CONPOTUBIICHUE IPOBOJHUKA OMMETPOM; MYJIBTUMETP,  OpUOOpBl I W3y4YeHHs
COIIPOTHUBJICHUA OT TEMIICPATYPhI 06pa3u013 " yCTaHOBHUTH 3aBUCHUMOCTH COIIPOTHUBJICHUE MeTajajia n | 3aBUCHUMOCTH COIIPOTUBJICHUA MeTaia n
MeTajla ¥ HOJTyIPOBOAHUKA MOJIYIIPOBOJHHUKA OT TEMIIEPATYPbI HOJYIPOBOAHUKA OT TEMIIEPATYypPbl, TEPMOMETD,
JNIeKTpUYecKast TUIATKA, LITATHB c

NPUHAJIEKHOCTSIMH, KOJIOa C BOJIOH.

IIpakTHyueckue 3aHsATUs

IIpakTuueckoe 3ansatre Ne 9
Pemenue 3agad o TemMe «JIEKTPOCTATHKA.
DNeKTPOEMKOCTh KOHAEHCATOPOB»

" M3YYHTh DNEKTPUUYECKOE MOJIe, 3HATh €ro MPHUPOJY, €ro JCHCTBUE Ha
JNIEKTPUYECKUE 3aPS/Ibl U APYTHE DIISKTPUUICSCKUE MOJIS;

" [0CJIe M3Yy4YCHHUS] TEOPETUYECKOr0 Marepuaia pacCMOTpeTh oOpaserrl
PEIICHUA TUIIOBBIX 3a4a4, BBIIIOJHUTH 3aJIaHU HpaKTH‘IeCKOfI qacTn

WHAWBUAYAJIBHOC 3aJaHUC, KOHCIICKT HeKHHﬁ,

CIIPAaBOYHBIC MATCPUAJIbI

IIpakTuueckoe 3anstre Nel(

" 3aKpCOuTh YMCHHA M HABBIKM BBIYMCIICHHA CHUJIBI TOKA, HAIIPSKCHUA,

TeTpajb JUld TPAaKTHYECKUX paboT, pydka,
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Pemenne 3ajJau «3aKOHBI Owma.
Comporupiieane. CMemIaHHOE COCIHMHCHHE
TIPOBOTHUKOBY

COTPOTHBIICHHUS IO OTIPEICICHHUIO U 10 3aKoHy OMa T yyacTKa IerH,
a TaKkXkKe C yIeTOM 3aKOHOB Pa3IMIHOTO COCTMHEHUSI TPOBOJHUKOB;

" [I0CIie M3YyYEHHS TEOPETHUYECKOTO MaTepuaia paccMOTPeTh oOpasell
pelleHNs TUITOBBIX 33/1a4, BBIMOJHUTD 33aHuUs MPAKTHIECKOM YacTH

METOAMYECKUE PEKOMEHAALNU 1O BBITOJIHEHUIO
paboTHI, CHpPAaBOYHBIM MaTepwall, JHHEHKa,
KapaH/aIl.

IIpaktuueckoe 3anstue Nel 1

Pemrenne 3amau  1mo Teme  «Pabora,
MOIIIHOCTh u CONPOTHUBIICHUE
SIEKTPUIECKOTO TOK)

" HAY4YWTHCS peEIlaTh 3a7ayd, HMCIOJBE3YysA (OpMylbl pabOThHl TOKA U
MOIL[HOCTH;

" [I0CJIE WU3YYCHUS TEOPETHUYECKOr0 MarepHaia pacCMOTPETh oOpasell
pelIeHUs] THMOBBIX 3a7a4, BEITOJHUTE 33JJaHUS] TPAKTUUECKOM YacTu

TeTpaab Uil MPaKTUYeCKuX pabor, pydka,
METOAMYECKHE PEKOMEHIANHU TI0 BBIITOJHEHUIO
paboThl, CcHpaBOYHBIA MaTepual,  JHHEHKa,
KapaHJiall

IIpaktrueckoe 3anstre Nel2
Pemenne 3amad mo teMe «MarauTHoOe MoJe
U €r0 XapaKTePUCTUKI

" 3aKpeNUTh YMEHUS W  HABBIKM  BBIYMCICHHUS  BEJIMYHUH C
WCTIONF30BAaHUEM 3aKkoHa Amrepa, QOpMyn sl ONpeaeTeHHs
MarHMTHOTO MOTOKA, CHIbl JIOpeHia;

" I0CIlie U3YyUYEHHS TEOPETHUYECKOTO MaTepHaia paccMOTpPeTh oOpasell
pellieHNs TUITOBBIX 337124, BBIMOIHUTD 33JaHUs MPAKTHIECKOM YacTH

TeTpagp Ui TPAKTHYECKHMX paboT, pydka,
METOJINIECKHIE PEKOMEH/IAINH 10 BBIIOJTHEHUIO
paboThl, CIpPaBOYHBIN Marepual, JIMHEHKa,
KapaHzanl

IIpaktuueckoe 3anstue Nel3

" U3YYHUTh SIBJICHUE JIEKTPOMArHUTHOW HMHAYKIMHM, mpaBwio JleHna,

TeTpaap [UId MPaKTUYeCKUX pador, pydka,

PCIHGHI/IC 3aga4 10 TEMC | ABJICHUC CaMOI/IHI[yK]_[I/II/I 158 Hay‘-II/ITI)Cﬂ pCIHaTI) 3aJadu, METOANYCCKHUEC peKOMCHHaHHI/I II0 BBIIIOJIHCHUIO
«ONEKTPOMArHUTHAS ~ MHAYKIUS. 3aKOH | ® Tocje M3YYCHHUS TEOPETHYECKOrO Marepualia pacCMOTpeTh o0Opasell | paboThl, CHOpaBOYHBIA MaTepual, JHHEHKa,
AIIEKTPOMATHUTHOMN WHIYKIWW. | PEIICHHsI TUIOBBIX 33]1a4, BBITIOJHUTD 33JJaHUs TIPAKTHYECKON YacTh KapaHjam

CaMOUHYKITUSDY

Pasnen 5. Konebanus 1 BOITHEI

JlaboparopHsie 3aHATHS

Jlaboparoproe 3ansTrie Ne 26 TIpoBepka | ® yCTAaHOBUTh MATEMATHYECKYHO 3aBHCHMOCTh MEPHOJA HHUTSHOTO | BJICKTPOHHBIA  CEKYHJIOMEP, HM3MEpHUTENbHAs

3aKOHOB  KoJeOaHui

MasTHHUKa

MaTEMaTH4YCCKOI'O

MAasiTHAKa OT JUTMHBI HUTU MasTHHUKA,
" U3MEpPHUTh BPEMS 3aJJaHHOTO KOJIMYECTBA KOJICOAHUH, MEHsS JUTHHY
HUTH, PACCUUTaTh M CPaBHUTh HapaMeTpbl KoJieOaHWH MpH pazHOU
JUIMHE MasiTHUKA

JIeHTa, MIAPUK C OTBEPCTUEM, HUTH, INTATHUB C
My(TON M KOJIBLIOM

JlaboparopHoe 3anste Ne 27 H3ydenwue
3aKOHOB IIPYKMHHOI'O MasdTHUKA

" JKCIEPUMEHTAIBHO YCTAaHOBUTH 3aBHCHMOCTH Iepuojia KoieOaHui
MIPYKUHHOTO MasiTHUKA OT KECTKOCTHU MPY>KWHBI U MacChl rpy3a:

" U3MEPHUTH BpEeMs 3aJaHHOIO KOJHMYeCcTBAa KoJeOaHWH, W3MEPUTh H
paccuuTaTh NapaMmeTpsl KoJebaHun

mraTiB ¢ My(QTOW W JAnKoW, HaOOp MPYKHH
pa3HOH JKECTKOCTH, HaOOp Tpy30B pazHOU
MAaccChl, CEKYHIOMED

Jlaboparophoe 3ansaTue Ne 28 VYcTpoicTBO
TpaHcopmaropa U reHeparopa

" M3YYUTh YCTPOWCTBO W TPUHIOWI paboThl Tpanchopmaropa u
reHeparopa;

" ¥300pa3uTh TpaHcHOpPMAaTOp, TEHEPATOP, yKa3aTh COCTABHBIE YaCTH,
OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI

TpanchopMarop  JaOOpPaTOPHBIH,
HAKaJWBaHHS,  KIIOY  3aMbIKaHHA
KOMIUICKT MTPOBOJIOB COSAMHUTEIBHBIX

JIlamra
TOKa,

IIpakTHyueckue 3aHsATUs
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IIpakTuueckoe 3anstue Nel4
MexaHunueckue KonebaHus u
XapaKTEPUCTUKU

nx

" 3aKpPEMUTh YMEHUS WM  HABBIKA  BBIYKMCICHUS  MMapaMeTpPOB
KOJIE0ATENEHOTO JIBHKCHUS, XapPaKTEPUCTUK MEXaHMUYECCKHUX BOJIH;

" [I0CIie M3YyYEHHS TEOPETHUYECKOTO MaTepuaia paccMOTPeTh oOpasell
pelleHNs TUITOBBIX 33/1a4, BBIMOJHUTD 33aHuUs MPAKTHIECKOM YacTH

TETpajah JUIS TPAKTHYECKUX paboT, pydKa,
METOJINYECKIE PEKOMEH/IAINH 10 BBHIIOJTHEHUIO
paboTHI, CHpPAaBOYHBIM MaTepwall, JHHEHKa,
KapaHjal.

[IpakTuueckoe 3ansatue Nel5
Pemenue 3aga4 Ha BUJIbI COPOTUBJICHUHN B

" H3Y4YUTh CB06OI[HI>IG QJICKTPOMArHUTHBIC KoJicOaHus B KOHTYpEC,
BUJbI COIPOTUBJICHUA B LEIHM IEPEMEHHOIO TOKA, HX OTIHYUA H

TeTpaab IJId MPAKTUYCCKUX pa60T, PYyUKa,
METOOUYECKHUE PEKOMCHOAIUN 110 BBIITOJIHCHHUIO

HensX TMepeMEHHOro Toka. DopMyibl | 0COOCHHOCTH; paboThl, CHpPaBOYHBIN Marepwal, JIMHEHKa,
TpaHcopmMaTopa. Pacuer LEeNH | ® TOocie M3YYEeHHUs] TEOPETHUECKOro MaTepualia pacCMOTpeTh oOpasell | KapaHall

Tparcpopmaropa. pENIeHNs TUIIOBBIX 3aa4, BHITTOIHUTH 3aIaHUS MPAKTUIECKON JacTH

[IpakTudeckoe 3ansaTae Nel6 " U3yYUTh CBOOOJHBIC DJIEKTPOMATHWUTHBIE KOJIEOAaHWS B KOHTYype, | TETpaab M MPaKTHYECKUX paboT, pydKa,
Pemienue 3a1a4 o TeM€ | paclpOCTpaHEHUE BOJIH, BUIbI BOJH UX OTIUYUS; METOJMYECKHE PEKOMEH/IAIIUU IO BHITOJHEHUIO

«9H€KTpOMaFHI/ITHLIC KOJIEOAHUS U BOJIHBL
®opmyna TomcoHa»

" [0CJIe M3Yy4YCHHUsS] TEOPETUYECKOro Marepuaja paccMOTpeTh o0Opaser]
pellieHNs TUITOBBIX 337124, BBIMOIHUTD 33JaHUs MPAKTHIECKOM YacTH

paboThl, CHpPaBOYHBIM Marepuaj,  JIMHEHKa,

KapaH/amn

«3aKOHBI
CBeETAa.

IIpaktuueckoe 3anstue Nel7
OTpaXXCHUA u IIPCIIOMJIICHUA
®opMyna TOHKOU JTHH3BL.

* [IpakTHYecKH MPUMEHATH 3aKOHBI OTPAKEHHS U MPEIOMIICHUS CBETa
IpH pELIEHUH pPAacYeTHBIX M KAayeCTBEHHBIX 3a7au(B ONTHYECKUX
YCTpOMCTBax u mpuOopax)

TeTpaap [UId MPaKTUYeCKUX pador, pydka,
METOAUYCCKUC PEKOMCHOAINU IO BBIMTOJIHCHUIO
paboThl, CHpPaBOYHBIM MaTepwuan,  JIMHEWKa,
KapaHJam

JlaboparopHoe 3aHsTHEe No29
«OmnpeneneHne MOKa3aTels MPETOMICHUS
CTEKJIa».

* HaGmronats npeiaomiieHue CBeTa B PeaJIbHBIX YCIOBUSX.
= Hayuyntbcsd HWCHONB30BaTh 3aKOHBI IPEIOMIIEHUS I pacydera
MOKa3aTest MPeIoMIICHHUS.

CrekinsHHas MJIaCTUHKA, TpU UTTIBL,
Tpancnoptup, Kapron, Tabnuna cunycos.

JlaboparopHoe 3anstue Ne 30
WzyueHne TpeKOB 3apsDKEHHBIX YaCTHIL T10
roToBbIM (hoTorpadusm

= 3ajaHue:

= M3y4uTh TPACKTOPUU 3aPSKEHHBIX YAaCTHULL.

» [IpoaHamM3UpOBATh  XapakTep  JBMKCHHUS
XapaKTePUCTUKH

HacTuIl nu ux

(dhoTorpaduu TPEKOB 3apSHKESHHBIX YaCTHIL.

Paznen 7 KpanroBast ¢uznka

[IpakTuueckoe 3anstre Nel§
Pemenne 3amau mo TeMe  «3aKOHEI
dhotoaddexra. YpaBHeHue DUHIITECHHA

" u3yuuTh 3aKoHBI CToNeroBa mis Gorodddekra. Hayunthes pemarsb
33J1a4¥ Ha ypaBHEHHE DWHIITEHHA;

" [I0CIlie M3YyUYEHHS TEOPETHUYECKOTO MaTepHaia pacCMOTPeTh oOpasell
pelleHrs THUITOBBIX 33]1a4, BBIMOJIHUTD 331aHUs IPAKTHIECKOM YacTu

TeTpaab JUIsl TPAKTHYECKUX padoT, pydKa,
METOAMYECKHE PEKOMEHIALUU 0 BBIIOJHEHUIO
paboThl, CHOpPaBOYHBIN Marepuaj, JIMHEHKa,
KapaHjaail

IIpaktuueckoe 3ansarue Ne 19. «IloctynaTs
Bbopa. OnepreTuueckre ypoBHI».

= Paccmotpers moctynaTel bopa mpu mepexome aroma B
BO30Y)KJIEHHOE COCTOSIHUE, SHEPIreTUIECKHE YPOBHH.

" [I0CIie M3YyUYEHHS TEOPETHUYECKOTO MaTepHaia paccCMOTPeTh oOpasell
pelleHrs THUITOBBIX 33]1a4, BBIMOJIHUTD 33IaHUs MPAKTHIECKOM YacTu

TETpajap JUIS TPAKTHYECKUX paboT, pydKa,
METOJNYECKUE PEKOMEHAALIMHU IO BBINOJHEHUIO
paboThl, CHOpPaBOYHBI Marepuaj, JIMHEHKa,
KapaHjaaill
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IIpaktnueckoe 3ansaTue Ne 20 «3ammchk
AanepHbIX peakuuid. CTpoeHHE aTOMOB H
aTOMHBIX f7ep. 3aKOH pPaJHOaKTHUBHOTO
pacnana»

" 3aKpenuTh YMCHHSI W HABBIKM BBIYHMCICHHS SHEPTHM CBS3M spa, a
TaKXe MPAaBUWIBHOTO HANMCAHUS SJIEPHOU PEaKIMU C WCIOIh30BAHHEM
3aKOHOB COXPAaHEHHMsI MaccoBoro W 3apsmoBoro umcen (3CM3Y) u
BBIYHCIICHHS SHEPTeTHYSCKOTO BBIXO/IA SJACPHOU PEAKIIHH;

" [I0CNie M3YyUYCHHS TEOPETHUYECKOTO MaTepuaia paccMOTpeTh oOpasell
pelleHNs TUITOBBIX 33]1a4, BBIMOJIHUTD 33JaHUs MPAKTHIECKOM YacTu

TETpajah JUIS TPAKTHYECKUX paboT, pydKa,
METOJINYECKIE PEKOMEH/IAINH 10 BBHIIOJTHEHUIO
paboTHI, CHpPAaBOYHBIM MaTepwall, JHHEHKa,
KapaHzanl
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4 YCJIOBUS PEAJIU3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuaJbHO-TeXHMYeCKOe o0ecnieuyeHne

Jlst peanu3anuy MporpaMMbl Y4eOHOM TUCIUTIIMHBI MPEyCMOTPEHBI CIEAYIOIINE CIICIHATbHBIC
IIOMCIICHUS

Kabuner «EcTecTBeHHOHAYYHBIX AMCITUIUIMHY», OCHAIIICHHBIA B COOTBETCTBHH C MPUIIOKCHHEM 3
00pa3zoBaTeNTbHON MPOTPAMMBI.

JlaGopaTopust «®Pu3uka», OCHAICHHAs B COOTBETCTBHUU C TMPHWIOXKEHHEM 3 00pa3oBaTelbHOU
MIPOTPaMMBI.

[Tomemnenue sl BOCIIUTATEIBHON PaOOThI, OCHAIIEHHOE B COOTBETCTBHHM C IPHIOKEHUEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

KommbroTepHbIii Ki1acc, OCHAIICHHBIM B COOTBETCTBHHM C MPHJIOKEHHEM 3 00pa3oBaTelbHON
MIPOTPaMMBI.

4.2 YueOHO-MeTOAMYECKOEe H HH(POPMALHOHHOE 00ecnieyeHHe peain3aluu MPOrpaMMbl

OcCHOBHbBIE HCTOYHUKH:

1. Mskumes, I'. S. ®us3uka : 10-i kiacc : 60a30Bblid 1 yriyOn€HHBIA ypoBHU : yueOHuK / . .
Mskumes, b. b. byxosues, H. H. Cotckuii ; non penakuueit H. A. [lapdenroeBoit. — 12-e uzn., crep.
— Mocksa : IIpocsemenue, 2025. — 432 c. — ISBN 978-5-09-120192-5. — TekcT : 31eKTpOHHBI# //
Jlanp : snekTpoHHO-OMOIMOTeuyHas cucrema. — URL: https://e.lanbook.com/book/497756 (nara
obparnienus: 06.04.2026). — Pexxum goctyma: i aBTOPH3. MOJIb30BaTEIICH.

2. Mskumies, I'. 5. @usuka : 11-i1 knacc : 6a30BbIi U yriayOn€HHbIN ypoBHH : yyebnuk / I'. f.
Msxkumes, b. b. Byxosues, Y. b. u ; mox pemakmueir H. A. [lapdentpeBoii. — 13- usm., crep. —
Mocksa : Ilpocsemenue, 2025. — 432 c¢. — ISBN 978-5-09-120193-2. — TeKcT : 351eKTpOHHBII //
Jlanp : siekTpoHHO-OMONMoTeunas cucrema. — URL: https://e.lanbook.com/book/497774 (nara
oobpamenus: 06.04.2026). — Pexxum gocTyma: i aBTOPHU3. MOJIH30BATEIICH.

3. KacesiHoB, B. A. @usuka : 10-i1 kiacce : yray6nénusiid ypoBeHs : yueOnuk / B. A. KacbsHoB. —
13-e u3zn., crep. — Mocksa : [Ipocemienne, 2025. — 480 c. — ISBN 978-5-09-122218-0. — Texcr :
3JIEKTPOHHBIH // Jlanp : AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/497759 (mata obpamenus: 06.04.2026). — Pexum moctyma: s aBTOPHU3.
II0JIb30BaTENEH.

4. Kacesnos, B. A. ®usuka : 11-it knacc : yrinyOn€éHHbIN ypoBeHb : yueOHUK / B. A. KacbsiHOB. —
13-e u3n., crep. — Mocksa : [IpocBemenwne, 2025. — 493 c. — ISBN 978-5-09-121752-0. — Texcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/497777 (mata obpamenus: 06.04.2026). — Pexwum mocTyma: s aBTOPU3.
IOJIb30BaTENEN.

5. ®usuka : 6a30BwIi ypoBeHb : yueOHuk / H. C. Ilypermiea, H. E. Baxeesckas, J[. A. Hcaes, B.
M. Yapyrun. — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2025. — 512 c¢. — ISBN 978-5-09-121349-
2.— Tekcr: onextponsslii// Jlamp : snekrpoHHo-OmOnmmoreunas cuctema. —  URL:
https://e.lanbook.com/book/473021 (nata obOpamenus: 06.04.2026). — Pexxum octyma: Ajisi aBTOPHU3.
MOJIb30BaTENEH.

6. ®us3uka : 6a30BbI ypOBEHb : NMPAKTHUKYM IO pEIICHUIO 3ajau : yuyeObHoe mocobue / H. C.
[TypeimeBa, H. E. BaxkeeBckas, /I. A. Hcaes, B. M. Yapyrun. — 2-e¢ u3nm., crep. — Mocksa :
ITpocsemenue, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — Tekcr : anexTpoHHbIl // Jlanp :
ANEKTPOHHO-OnOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/473018 (mata oOparieHwus:
06.04.2026). — Pexxum noctyma: i aBTOPU3. MOJIb30BATEIICH.

JlonoJHUTe/IbHbIE HCTOYHUKM:

1. lemumuaenko, B. U. ®usnka : yueOnuk / B.1. JJemuauenko, U.B. Jlemuauenko. — 6-¢ u3.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + [lon. Marepuainsl [DNeKTPOHHBIN pecypc].
— (Bricmiee obpaszoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. - Tekcr : anexrponHsid. - URL:
https://znanium.ru/catalog/product/1858485 (mara obpamienus: 06.04.2026). — Pexum mocryma: 1o
MOJIMUCKE.
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https://e.lanbook.com/book/497777
https://e.lanbook.com/book/473021
https://e.lanbook.com/book/473018
https://znanium.ru/catalog/product/1858485

2. Ky3nerno, C. . ®usuka. OCHOBBI SJEKTPOJAMHAMHUKUA. DJECKTPOMATHUTHBIC KOJICOAHUS M
BOJIHBI : yueOHoe mocobue / C. M. KysnenoB. — 4-e u3n., ucnp. u pomn. — Mocksa : By3oBckuit
yueonnk : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snexkrponHsiii. - URL:
https://znanium.ru/catalog/product/1850635 (mata obpamuenus: 06.04.2026). — Pexum moctyma: 1o
TIOJIITHCKE.

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

4. PomuonoB, B.H. ®usuka: yueOHoe mocoOue mis  cpeaHero  npodecCHOHaTbHOTO
obpaszoBanus / B. H. PoguonoB. — 2-e usn., ucnp. u gomn. — Mocksa : U3mparensctBo FOpaiit, 2023, —
265 c. — (Ilpodeccnonansuoe obpazopanue). — ISBN 978-5-534-07177-1. — TekcT : 31eKTpOHHBIH //
OopasoBarenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nara oOpamieHwus:
06.04.2026).

5. INunckuii, A. A. ®uzuka : yueonuk / A.A. [unckuii, I'.}1O. I'pakoBckuii ; mox obm. pexa. FO.H.
Huxa, H.C. IlypsimeBoii. — 4-e usn., uctnp. — Mocksa : ®OPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee npodeccuonanpHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 37MEKTPOHHBIN. -
URL.: https://znanium.ru/catalog/product/1712397 (mata obpamienus: 06.04.2026). — Pexxum jgocryma:
IO TIOJIITHCKE.

HNuTepHeT-pecypcesl:

1. OtkpsiThiii KoUK, Pusunka : cair. - URL : http://www.physics.ru (nata oopamenus 02.04.2025).
— TekcT : 37eKTPOHHBIH.

2. ®usuka Ui Beex. 3amaqn o ¢usuke ¢ pemenusmu : cait. — URL : http://fizzzika.narod.ru (nara
obpanienuns 02.04.2025). — TeKCT : 3JIEKTPOHHBII.

3. KBanT: Hay4yHO-ONYJSIpHBIA ~ (PU3MKO-MaTeMaTHYecKuid xkypuan : caidr. — URL
http://kvant.mccme.ru (mara ob6pamienns 02.04.2025). — TekcT : 271€KTPOHHBII.

4. MonexynsipHas ¢usuka : caiit. — URL :  http://marklv.narod.ru/mkt/ (nata oopamenus 02.04.2025).
— TeKeT : AIEKTPOHHBIN.

5. dusuka Bokpyr Hac : caiT. - URL : http://physics03.narod.ru (mata oopamierust 02.04.2025). — Tekct
: DJIEKTPOHHBIM.

6. dusuka.py: calT Ul ydalmumxcs W npernogaBateneil pusuku : cait. - URL : http://www.fizika.ru
(mata obpamenus 02.04.2025). — TekcT : 3IeKTPOHHBIH.

7. Slnepnast ¢usuka B Uurepuere : cait. - URL : http://nuclphys.sinp.msu.ru_(mara oOpamieHwust
02.04.2025). — TekcCT : 31eKTPOHHBIIA.

5 KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHUSI YUYEBHOM
JUCHUILINHDBI

KOHTpOHB U OLCHKAa pEe3yJIibTaTOB OCBOCHUSA JUCHUIUIMHBI OCYIICCTBIIICTCA MPCIIOAABATCIIEM B
MMpOHECCC TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalu.

5.1 Texkyuuii KOHTPOJIb

KonTponupyemsie HaumeHnoBanue
Ne | paszieist (Temi) Kontponupyemsie pe3ynsratsl (OK u OLEHOHOL N
® | Pasicinl TIK, TIP, JIP, MP) HCHOHHOTO PHTEp
y4eOHON JUCIUTUIIHHBI Cpe/cTBa OIICHKH
1 Paznen 1. ®usuka u OK 01 (ITP62_OVII.06) Tect CMm. HIIKE
METOJbl HAYYHOI'O JIP3, JIP7, JIP25, JIP26, MP2, MP7,
MMO3HAHMS MP11, MP38, MP39
2 Paznen 2 Mexanuka OK 01 (ITP62_OVYII.06) paxTryeckoe CMm. HUXE
Tewma 2.1 Kunematuka | OK 02 (ITP69_OVII.06) 3aHSTHE
OK 03 (ITP67_OVII.06) (TpakTIdeckoe
OK 06 (ITP63_OVII.06) 3a7IAHHE)
JIPS, JIP9, JIP25, MP4, MP6, JIP32,
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MP21, MP23, MP46, JIP14, JIP13, JIP12

JlaboparopHast

Tema 2.2 JInramuka OK 01 (ITP62_OVII.06) IpaxTrdeckoe Cwm. HIDKE
OK 02 (ITP69_OVYII.06) 3aHsTHE
OK 03(ITP67_OVYIL06) (nMpakTryeckoe
OK 06 (ITP63_OVII.06) 3aJIaHue)
JIP25, MP4, MP6, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12
Tema 2.3 3akoHBI OK 01(ITP62_OVIIL06) IpaxTrdgeckoe CwMm. HIDKE
COXpaHEHHS B OK 02(ITP69_OVIIL.06) 3AHSTHC
MEXaHUKE OK 03(ITP67_OVYIL06) (nMpakTryeckoe
OK 06(ITP63_OVII.06) 3a1aHue)
OK 07 (ITP68_OVII.06)
JIP25, MP4, MP6, MP 10, MP9, JIP32, JlaboparopHast
MP21, MP23, MP46, JIP14, JIP13, JIP12 | pabora
Tema 2.4 Cratuka u OK 01 (ITP62_OVII.06) Tecr CwMm. HIDKE
THUAPOCTATHKA OK 02 (ITP69_OVII.06)
OK 03 (ITP67_OVYII.06)
OK 06 (ITP63_OVII.06)
OK 07 (TTP68_OVII.06)
OK 09 (ITP61_OVTI1.06))
[IK 2.3 (ITP64_OVTII.06)
JIP25, MP4, MP6, JIP32, MP21, MP23,
MP46, JIP14, JIP13, JIP12
Paznen 3 OK 01 (ITP62_OVYII.06) Tecr CM. HIKE
Monekynsipaas ¢puzuka | OK 02 (ITP69_OVIL.06)
Y TEpMOJIMHAMHKA OK 03 (ITP67_OVII.06) KontponpHast
OK 04 (ITP66_OVYII.06) pabora
Tema 3.1 OK 05 (IIPG5_OVIL06)
OcHOBBI MOJIEKYIIAPHO- | OK 06 (ITP63_OVYIL.06) Tpaktrdeckoe
KHHETHYECKOH Teopun | OK 07 (ITIP68_OVII.06) 3aHSTHE
OK 09 (ITP61_OVII.06)) (npakTHyeckoe
IK 2.3 (ITP64_OVII.06) 3a/1aHKe)
MP3, MP5, MP15, MP23, JIP26, MP28,
MP29, MP31, MP32, MP33, MP34, JlaboparopHast
MP37, MP44, MP47, MP48, MP54, pabora
MP55, MP 56, MP 43, JIP16, JIP27,
JIP34, JIP32,
Tema 3.2 OcHOBBI OK 01 (ITP62_OVYII.06) Tecr CwMm. HIDKE
TEPMOANHAMUKH. OK 02 (ITPG9_OVYII1.06)
TemnnoBsle MallIMHEL. OK 03 (ITP67_OVYII.06) IpakxTreckoe
OK 06 (ITP63_OVII.06) 3aHSTHE
OK 09 (ITP61_OVII.06) (TpaxTYHecKoe
[IK 2.3 (ITP64_OVYIL.06) 3a1aHue)
JIP25, MP4, MP6, MP13, MP17, MP18,
MP19, MP20, MP30, MP35, JIP32,
MP21, MP23, MP46, JIP14, JIP13, JIP12,
JIP16, JIP27
Tema 3.3 Arperarasie OK 01 (ITP62_OVII.06) IpaxTvdeckoe CwMm. HIDKE
COCTOSIHHSI BEIIIECTBA. OK 02 (ITP69 OVII.06) 3AHSTHC
®a30BbIC IEPEXOBI OK 06 (ITP63_OVII.06) (TpaxTIHgecKoe
[IK 2.3 (ITP64_OVYIL.06) 3a1aHue)
JIP25, MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP32, MP21, MP23, JlaGoparopHast
MP46, JIP14, JIP13, JIP12, JIP16 pabora
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9 | Pazmen 4 OK 01 (ITP62_OVYII.06) Tecr CM. HIKE
DIIeKTPOTMHAMHUKA OK 02 (ITP69 OVII.06)
OK 03 (ITP67_OVII.06) IMpakmideckoe
Tema 4.1 OK 06 (ITP63_OVII.06) 3aHSTHE
DIIeKTpOCTaTHKA OK 07 (ITP68_OVII.06) (TpakTIdgecKoe
JIP25, MP4, MP6, MP13, MP17, MP18, | 3ananue)
MP19, MP20, JIP5, JIP6, JIP32, MP21,
MP23, MP44, MP38, MP39, MP4e6,
JIP14, JIP13, JIP12, JIP27, JIP28, JIP31
10 | Tema 4.2 OK 01 (ITP62_OVII.06) IpaxTrdgeckoe CwMm. HIDKE
[ocTosiHHBIH OK 02 (ITP69 _OVII.06) 3aHATHC
AIEKTPUICCKHUH TOK. OK 03 (ITP67_OVII.06) (TpakTIdgecKoe
OK 06 (ITP63_OVII.06) 3aJ1aHue)
OK 07 (ITP68_OVYII.06)
IIK 2.3 (ITP64_OVTI.06) JlaboparopHast
JIP25, MP4, MP6, MP13, MP17, MP18, | pabora
MP19, MP20, JIPS, JIP6, JIP32, MP21,
MP23, MP29, MP30, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
Tema 4.3 OK 01 (ITP62_OVYII.06) Tect CM. HUXe
11 | DOnexrpuuecknii Tok B | OK 02 (ITP69 OVYII.06)
pa3IMUYHBIX Cpelax OK 03 (ITP67_OVYII.06) JlaboparopHast
OK 06 (ITP63_OVII.06) pabora
OK 07 (ITP68_OVII.06)
K 2.3 (ITP64_OVTII.06)
JIP25, MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP5, JIP6, JIP32, MP21,
MP23, MP29, MP30, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
12 | Tema 4.4 MarautHoe OK 01 (ITP62_OVII.06) Tecr CwMm. HUXKE
noJje OK 02 (ITP69_OVII.06)
OK 03 (TTP67_OVII.06) TpakTrdeckoe
OK 06 (ITP63_OVII.06) 3aHSTHE
OK 07 (ITP68_OVYII.06) (npakTHyeckoe
[IK 2.3 (ITP64_OVII1.06) 3a/IaHIE)
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) Tect CM. HUXKe
DIIeKTpOMarHuTHAS OK 02 (ITP69 OVII.06)
WHAYKLIUSA OK 03 (ITP67_OVYII.06) [pakTreckoe
OK 06 (ITP63_OVII.06) 3aHSTHE
OK 07 (ITP68_OVII.06) (TpakTIdeckoe
[IK 2.3 (ITP64_OVYIIL.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 | Pazgen 5 OK 01 (ITP62_OVII.06) Tecr CM. HUXKe
KonebOanus 1 BOJTHBI OK 02 (ITP69 _OVII.06)
OK 03 (ITP67 _OVYIIL.06) KoHmponsHast
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Tema 5.1 OK 06 (ITP63_OVII.06) pabora
MexaHn4eckue OK 07 (ITP68_OVII.06)
KOJICOAHVS ¥ BOJTHBI IIK 2.3 (ITP64 OVIIL.06) IpaxTrdeckoe
JIP25, MP4, MP6, MP13, MP17, MP18, | zanstue
MP19, MP20, JIP5, JIP6, JIP32, MP21, | (mpaxmueckoe
MP23, MP44, MP38, MP39, MP46, | 3ananue)
JIP14, JIP13, JIP12, JIP16, JIP27, JIP2S,
JIP31 Jlaboparoprast
pabora
15 | Tema 5.2 OK 01 (ITP62_OVYII.06) [pakTieckoe CM. HIKE
DIIeKTpOMarHUTHEIE OK 02 (ITP69_OVII.06) 3AHSTHC
KOJICOAHMS ¥ BOJTHBI OK 03 (ITP67_OVII.06) (TpakTIdgecKoe
OK 06 (ITP63_OVII.06) 3a1aHue)
OK 07 (ITP68_OVYII.06)
[IK 2.3 (ITP64_OVTI.06) Tect
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_OVTII.06) Tect CM. HUXKe
Onrrka OK 02 (ITP69_OVYII.06)
OK 03 (ITP67_OVYII.06) KontponsHast
OK 06 (ITP63_OVII.06) pabora
OK 07 (ITP68_OVII.06)
[IK 2.3 (ITP64_OVTIIL.06)
JIP25, MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP5, JIP6, JIP32, MP21,
MP23, MP44, MP38, MP39, MP46,
JIP14, JIP13, JIP12, JIP28, JIP31
17 | Paznen 6. OCHOBEI OK 01 (ITP62_OVII.06) Tecr CwMm. HUXKE
CICIUAILHON TCOPHH OK 02 (ITP69_OVII.06)
OTHOCUTEJILHOCTH. OK 03 (ITP67_OVYII.06)
OK 06 (ITP63_OVII.06)
OK 07 (ITP68_OVYII.06)
Tewma 6.1 JIP25, MP4, MP6, MP13, MP17, MP18,
OcHoBsI crienmanbHOi | MP19, MP20, JIPS, JIP6, JIP32, MP21,
Teopun MP23, MP44, MP38, MP39, MP46,
OTHOCHTCJILHOCTH. JIP14, JIP13, JIP12, JIP28, JIP31
18 | Pazgen 7 KsanrtoBas OK 01 (ITP62_OVYII.06) [pakTreckoe CM. HIXKE
¢busnka OK 02 (ITP69_OVTII.06) 3aHSTHE
OK 03 (ITP67_OVII.06) (TpakTIdgeckoe
Tema 7.1 OK 06 (ITP63_OVIL.06) 3a1aHme)
Kopryckyisipuo- OK 07 (ITP68_OVYTI.06)
BOJTHOBOH JTyasTu3m. JIP25, MP4, MP6, MP13, MP17, MP18,
MP19, MP20, JIP5, JIP6, JIP32, MP21,
MP23, MP44, MP38, MP39, MP4o6,
JIP14, JIP13, JIP12, JIP27, JIP28, JIP31
19 | Tema 7.2 OK 01 (ITP62_OVII.06) Tecr CwMm. HIDKE
CrpoeHnue aroma OK 02 (ITP69_OVYII1.06)
OK 03 (ITP67_OVII.06) IMpakTideckoe
OK 06 (ITP63_OVII.06) 3aHsTHE
OK 07 (ITP68_OVYII.06) (TpaxTIHeckoe
JIP25, MP4, MP6, MP13, MP17, MP18, | 3ananue)
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MP19, MP20, JIPS, JIP6, JIP32, MP21,
MP23, MP44, MP38, MP39, MP46,
JIP14, JIP13, JIP12, JIP27, JIP28, JIP31

20 | Tema 7.3 OK 01 (ITP62_OVII.06) Tecr CM. HIDKE
AToMHOE SIIpO OK 02 (ITP69_OVYII.06)
OK 03 (ITP67_OVYII.06) [pakTieckoe
OK 06 (ITP63_OVII.06) 3aHSTHE
OK 07 (ITP68_OVII.06) (TpakTIgecKoe
JIP25, MP4, MP6, MP13, MP17, MP18| samarme)
MP19, MP20, JIPS, JIP6, JIP32, MP21
MP23, MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP16, JIP27, JIP28, JIP31
21 | Paznmen 8. DneMeHTHI OK 01 (ITP62, ITP66) Tecr CM. HIKE

ACTPOHOMUH U
acTpoPU3NKH.

Tema 8.1 DneMeHTHI

OK 02 (ITP69)
OK 03 (ITP67)
OK 06 (ITP63)
OK 07 (ITP68)

ACTPOHOMUH U

OK 0.9 (ITP61)
acTpou3uKy.

JIP3, JIP7, JIPS, JIP9, JIP16, JIP27

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

Kpurtepnu onieHKH NPaKTHYeCKOI0 3aaHMs:

«5» (OTIMYHO): BBICTABIISIETCS CTYIEHTY, €CIIM pacdeTHas W rpaduyeckas 4acTé BBIIOJIHEHBI B
MOJTHOM 00beMe, pelieHrne opopMIIEHO C COONIO/IEHUEM YCTaHOBJIEHHBIX NMPaBHJI; CTYJIEHT CBOOOJHO
BJIQJICET TEOPETUIECKUM MaTepHaioM, 0€30IIMO0YHO IPUMEHSIET eT0 MPH PEIICHNH 3a/1a4.

«4» (XOpoIIO): BBICTABISETCS CTYICHTY, €CIU IMpU BBHIIOJHEHUU 3aJaHMs JOMYIIEHBI
HE3HAYUTENIbHBIC OIIUOKH, pemieHre OQOPMIICHO C COOIOJIEHUEM YCTAHOBJIEHHBIX TPABWII, CTYICHT
CBOOO/THO BJIaJI€eT TEOPETUUECKUM MaTepHaIoM, 0€30INO0YHO MPUMEHSET ero MPU PEeLIeHUH 3aay;

«3» (yIOBJIETBOPUTEIBHO): BBICTABISAETCS CTYACHTY, €CJIM 3aJlaHUE BBIIIOJIHEHO C «TPYyOBIMU»
omunOKaMu, pereHne opopmIiIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;

«2» (HEyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTY/ICHTY, €M paboTa He BHITIOJTHEHA.

Kpurtepun onenkn 1a00paToOpHOro 3aHATHS:

«5» (OTIIMYHO): BBIIOJIHEHBI BCE 3a/laHus J1a00paTOpHON pabOThI, CTYAEHT YETKO U 0e3 OLIMOoK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (Xopouio): BBIMOJIHEHBI BCE 3aJaHus Ja0OpPaTOpHON pabOThl; CTYAEHT OTBETUJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSMHU.

«3» (yIOBJIETBOPUTENHHO): BBINOJHEHBI BCE 3aJaHUs Ja0OpaTOpHON pabOThl ¢ 3aMEYaHMSIMU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

«2» (He 3a4TEHO): CTYJACHT HE BBITIOJHHII WJIM BBHITIOJHUJ HETPABHILHO 3aJIaHMsl JTa00paTOpHOU
paloThI; CTYAEHT OTBETHJI Ha KOHTPOJIbHBIE BONPOCH! C OLUIMOKAMU WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOTIPOCHI.

Kpurtepnu oieHKH TeCTUPOBAHUS:

3a mpaBUIILHO BBIMTOJTHEHHOE JICHCTBHUE, 3a/JaHIE BBHICTABIISIETCS TIOJIOKHUTENbHAS OlleHKa — 1 Gait.

3a HeNmpaBUJIBHO BBHIMOJIHEHHOE NEHCTBHE, 33JaHUE BBICTABIIETCS OTpHIAaTeNbHas oreHka — 0
0asoB.

Jlist onleHKH 00pa3oBaTeIbHBIX JOCTHXKEHHH 00yUyaromuxcsi IpUMEHsIeTCs YHUBEpCaIbHas MIKaJa.
[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX KauecTBeHHas o1ieHKa ypOBHSI IOJATOTOBKH
OTBETOB) 6amn (oTMeTKa) BepOaTbHBIN aHATIOT
90 + 100 5 OTJIIMYHO
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80 +~ 89 4 XOPOIIO
70 =79 3 YIIOBJIETBOPUTEIHHO
Menee 70 2 HEYJOBJIETBOPUTEIHHO
Kputepuu onieHKH KOHTPOJILHOM padoThI:
«5» (OTJIIMYHO): 3aCiIy’)KMBaeT CTYACHT, OOHAPYKUBIIUN BCECTOPOHHEE, CUCTEMATHYECKOE U
riy0oKoe 3HaHWE Y4YeOHO-IPOrPaMMHOIO MaTepuaia, yMEHHE CBOOOJHO BBINOJHATH 3aJaHMs,
MPelyCMOTPEHHBIE POTPAMMOH.

«4» (XOpOIIO): BBICTABISETCS CTYJAEHTaM, MOKA3aBIIUM CHUCTEMAaTUYECKHI XapakTep 3HAHUU 1O
TeME M CHOCOOHBIM K HMX CaMOCTOSITEIbHOMY TIOIOJIHEHUI0O M OOHOBJICHHIO B XOJI€¢ JajibHeuiei
y4eO0HOU paboThl U MPOPECCHOHATBHON NIEATEIBHOCTH, JOMYCTUBIIUM HE3HAYUTEIbHBIC OIIMOKH TIpH
BBITIOJTHEHUH PaOOTHI.

«3» (YHOBIETBOPHUTEIILHO): BBICTABIISICTCS CTYICHTAM, JOIMYCTHBIIMM MOTPEIIHOCTH B OTBETE HA
TEOPETUYECKHE BOMPOCH! M MPHU BHIMOJHEHUH MPAKTUYECKOW YaCTH, HO OOJIaJaloNIMM HEOOXOAUMBIMU
3HAHUSMH IS UX YCTPAHEHUS MOJI PYKOBOJICTBOM IIPETIOAaBATEIIS.

«2» (HE 3a4TEHO): BBICTABJISETCS CTYACHTY, OOHApYXHUBIIEMY MpPOOENbl B 3HAHHUSIX OCHOBHOI'O
y4eOHO-IIPOrPAMMHOTO MaTepHalia, JONMYCTUBIIEMY MPHHIMITHATbHBIC OIMMOKH B BBIOJHEHUU
MPEelyCMOTPEHHBIX TPOTrPaMMOil 3aTaHU.

5.2 IIpomekyTOUHAS aTTeCTANUS

HpOMe)KYTO‘IHaSI aTTcCTalui 06yqa}omnxc;l OCYHICCTBJIACTCA 110 3aBCPLICHHUU HN3YUCHUSA
yqeGHoro nmpeameTa «Du3uKay 1 N03BOJISICT OIIPCACIIUTb KAaUYCCTBO U YPOBCHb €€ OCBOCHUA.
qbopMa HpOMe)KYTOqHOﬁ aTrTeCTallvu 110 IpeaAMCTY «®Dusnka» — 3a4er ¢ OHGHKOﬁ H 5K3aMCH.

OueHo4yHbIe CpeacTBa

Pe3yabTaThl 00yueHus 3
AJ151 IPOMEKYTOYHOI aTTecTalum

3ader ¢ OLEHKOMH

OK 01, OK 02, OK 03, Kountpoannas padora
OK 06, OK 07, OK 08, 1. 3amumwuTe TMOKa3aHWUS MAaHOMETPA, OTPEAEISIONIETO AABIEHUE >KUIKOCTH WA
IIK 2.3 raza B 3aMKHyTOM oObeme. OTBET [aiiTe 4YmCiIOM, OTHENssl ACCATUYHYIO IPOOh
3aIISTOM.
MlIIa

2. OnpenenuTth 4acOBYI0 MOIIHOCTH I'MJIPOHACOCA, €CJIM OH COBEpIIaeT padoTy

28, 8 kJIx. Bt.

3. Uemy paBHo naBienue B [lackansx, coorseTcTByromee 1 6ap. ITa.

4. BctaBbTe MPOMYLIEHHOE CIIOBO:

3akoH Ilackans — OCHOBHOI 3aKOH THAPOCTATHKH, COTJIACHO KOTOPOMY JaBJIiEeHHE Ha
MMOBEPXHOCTh  JKHUAKOCTH, TPOW3BEICHHOE BHEIIHUMH CHJIAMH, I[E€pPEeaacTCs
JKUIKOCTBIO BO BCEX HANPABICHUSX.

5. BeluncnuTe AaBieHne, OKa3plBa€MOE TUAPABINYECKUM MACIOM C IIOTHOCTHIO 900
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3 <
KI/M° B TIOJHOCTBIO 3alOJIHEHHOM cocyJe BeicoTod 0,7 M. YcKOpeHHe CBOOOIHOTO

nageHust IPUHsITh 3a 10 M/c?. Ia.
JK3aMeH
OK 01, OK 02, OK 03, Tect
OK 09, OK 06 1. 3anummre [IOCIIEI0BATENIBHOCTh  AJIEKTPOMAarHUTHBIX BOJIH B TOpSAKE
K 2.3 BO3pacTaHusi MX YacTOThl. OTBeT 3anumuTe HUuppamu 0e3 JOMOIHUTETBHBIX

3HAKOB U IIPOOEIIOB.
PentreHoBckoe uznyudeHue
PagnoBoiabl
VYnbTpadnonaeToBbie BOJHBI
I'amma BoJTHBI
2. BcraBbTe mponymieHHOE CJIOBOCOYETAHUE:

- 9TO SBJICHWE BO3HHKHOBCHHS TOKAa B 3aMKHYTOM IIPOBOJHHKE IPH
W3MEHEHWH MAarHUTHOTrO 1mojs. JlaHHOe SBJIIEHHE JIC)KUT B OCHOBE pPaOOTHI
TeHepaTopOB U TpaHCHOPMATOPOB TOKA.

3. Tlepesenure B I1a crnenyromiue nokasaHus:
100 aT
5 Mna
20 rlla
4. BpiOepuTe MpaBUIIbHBIC YTBEPKICHHS:

A) C rmyOuHOM 1aBleHUE KUAKOCTH YBEITHIUBACTCS.

b) AuanexTpruKku-3TO BeIecTBa, He MPOBOAALINE IIMEKTPUUECKUIA TOK

B) U3meputh GU3NUECKYIO BEIUYUHY — 3TO 3HAYUT HANTH TOTPEITHOCTD
HU3MEpPEHUs.

I') Ilpu HarpeBaHny MPOBOIUMOCTb METAJIa BO3PACTAET

IIpakTH4Yeckoe 3aganmne

1.0Onpenenuth 4acoBYI0 MOLIHOCTb IpoKaTHOTO cTaHa-500, ecnu Bec 3arotoBku 1000
KT, @ CKOPOCTb IIPOKATKH 5 M/c. OnpeAeanTh TakKe CoBepIIaeMyto padory.
2. DNeKTpOnoe3/l Ha METAJUTyPrHueCKOM 3aBOJIE, IBUTASICh O] YKJIOH, MPOIIET
3a 20 ¢ myTh 340 M 1 pa3Bui ckopocTh 19 M/c. C KakuM YCKOpEHHEM JIBUTAJICS O3]
1 KaKoi Obl1a CKOPOCTh B Havaje yKJIOHA?
3. Kakoe naBnenme pabodeill cMecH YCTAaHOBWJIOCH B IWIMHAPAX JBUraTeNs
BHYTPEHHETO CTOPAHHS, €C/TH K KOHILy TAKTA CKATHS TEMIIEPaTypa MoBBICHIAch ¢ 47° 10
367° C, a oowem ymenbimics ¢ 1,8 no 0,3 n? IlepBonauansHoe AaBnenune 66010 100 Kl ]a.
4. KakoBa IUIOTHOCTH KHCIOpOga Hpu Temmeparype 27° M HOpMAIbHOM
arMoc(epHOM JaBJIeHUH?
5. Onpenenuts 4acOBYIO MOITHOCTBH THIpOHacoca eciu ero macca 1000 xr, a
CKOpocTh 5 M/c. OIpenenuTh TaKkKe COBEPIIaeMyI0 paboTy.
6. I'uapoumnuuap, ABUrasch BO3BPATHO- MOCTYIATENLHO CO CKOPOCTHIO 2 M/C,
OCTaHOBHJICS Yepe3 8 CeKyH[ mocje Hadana TOpMokeHus1. OnpenennuTs yCKOpeHne u
MyTh, IPOHICHHBII MEXaHU3MOM IPH TOPMOKEHHH.

Kpurepun oneHkH 3a4era ¢ OLEHKOI U IK3aMeHa

— «OTIMYHO» - TEOPETUYECKOE COJIEPKAaHUE Kypca OCBOCHO IMOJIHOCTBIO, O€3 MPoOenoB, yMEHHUS
c(OpMHUPOBAHbI, BCE MPEAYCMOTPEHHBIE NMPOrpaMMON yueOHbIE 3aJlaHUSl BBIIOJHEHBI, KayeCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

— «Xopolio» - TEOpeTHUECKOe COJepKaHHEe Kypca OCBOEHO IIOJHOCTBhIO, 0e3 mpoOenos,
HEKOTOpble yMEHHsI C(HOPMHPOBAHBI HEIOCTaTOYHO, BCE IPEIyCMOTPEHHBIE MPOrpamMMoil yueOHbIe
3aJlaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMIOJIHEHBI C OIIMOKaMH.

— «YIOBIETBOPUTEIIBHO» - TEOPETHUECKOE COJCPKAHUE Kypca OCBOCHO YAaCTHYHO, HO IPOOEbI
HE HOCST CYIIECTBEHHOI'O XapakTepa, HeoOXOAUMbIE yMEHHsS pabOThl C OCBOCHHBIM MaTepHalioM B
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OCHOBHOM C(OPMHPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPECHHBIX MMPOTPAMMOl 00y4YeHHUs y4eOHBIX
Sa,Z[aHI/Iﬁ BBITTOJIHCHO, HCKOTOPLIC U3 BBIITOJTHCHHBIX SaI[aHI/Iﬁ COACpIKAT OI_HI/I6KI/I.

— «HeynoBieTBOPUTETHHO» - TEOPETUYECKOE COJEp)KaHHE Kypca HE OCBOEHO, HEOOXOIUMbIE
yMeHus He ¢(hOpMHUPOBAHBI, BHITIOJTHEHHBIE y4eOHBIC 3aaHUs COJEePIKAT TPYObIE OMINOKH.
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IIpunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH

[Ipu mnpoBeneHHM TEOPETHUECKUX M MNPAKTUYECKUX/INA00OPATOPHBIX 3aHATHH HCIIOIb3YIOTCS
CJIENYIOLIME NIENAarOrMYECKUE TEXHOJIOT UM

Ne HasBanue Ienp ucnosnb30BaHus IInanupyemslit Onucanue nopsaka
n/n | o6pa3oBaTeNbHON o0pa3oBaTeIbHOM pe3yabTat WCTIOJIb30BaHUSA (aJIrOpUTM
TEXHOJIOTHH (¢ TEXHOJIOTHH UCTIOJIb30BaHUS IIPUMEHEHUS) TEXHOJIOIUH B
yKa3aHHEM o0Opa3oBaTe’IbHOM IIPaKTUYECKON
aBTOpA) TEXHOJIOTUH npogeccuoHaNbHON
JeSITETIbHOCTH
1 TexHonorus Pazutue MpicauTenbH | Bo3aMOXXHOCTH IIpuém «MuacepT»
KPUTHUYECKOTO BIX HaBBIKOB y4alllUXcs | IMYHOCTHOrOo  pocta | [Ipuem  ocymecTtBisercs B
MBILUICHUS , HEOOXOJJMBIX HE oOyyaroerocs, HECKOJIbKO 3TarloB.
TOJIBKO B yueOe, HO U B | pa3BUTHSA ero | I sram: Ilpeanaraercs cucrema
00OBIYHOH JKU3HH | UHAUBUAYaIbHOCTH, MapKUPOBKH TEKCTa, YTOOBI
(ymMeHHE  TIPUHHUMATH | TTOBBIIICHUE IoApa3AeInuTh 3aKIIOYEHHYIO B
B3BEIICHHBIC peleHus, | 3ppexTuBHOCTH HEM WH(GOPMAITHIO
3aHATHETh C | BOCHPUATHSA CIIEIYIOIIKM 00pa3oM:
uHOpMaIHeH, nHpOpMaLUH; V «ranoukoit» nomevaercs
aHAJTU3UPOBATH MOBBIILICHHE HHTEpeca, [ To, YTO YK€  HM3BECTHO
pasJn4Hble  CTOPOHBI [ KAK K  H3y4aeMOMY | Y4aIlMMCS;
ABIIEHUN Jp.), T. €.|Marepuaily, Tak U K - 3HaKOM «MHUHYC»
pasBUTHE CIIOCOOHOCTH | caMOoMy Mpoleccy | moMeyaeTcs TO, 4TO
K CaMOOOpa30BaHUIO. | 00y4YeHHS; YMEHHUE | IPOTUBOPEYHT ux
KPUTHYECKH MBICTUTb. | TMPEACTaBICHUIO;
+ 3HAKOM «TLTIOCH

MOMEYAETCSI TO, YTO SIBISIETCS
JUIS  HAX  WHTEPECHBIM U
HCOXHNJaHHbIM

? «BOTPOCUTEIHHBIM 3HAK)
CTaBHTCS, €CITH YTO-TO HESICHO,

BO3HHKJIO JKEJlaHWe y3HaTh
OobIIIe.

II JTal: qHuTast TEKCT,
yJarniuecs IIOMEYaroT
COOTBETCTBYIOIIIUM  3HAYKOM
Ha TOJISIX OTJAENbHbIE a03albl U
MPEJJI0KEHUS.

111 JTall: VYuamumcsa
TpeaIaraeTcs
CHCTEMaTHU3UPOBATh

HHPOPMAIIUIO, PACTIONIOXKUB €e
B COOTBETCTBUH CO CBOUMH

MOMETKAaMH B CJEIYIOIIYIO
TadIuUILy:
4d>ram: ITocienoBarensHOE

o0cyxneHne KaxIod rpadsl
TaOJIALBL.

[Tpuem CrocoOCcTByeT
Pa3BUTUIO AHAJIUTHYCCKOTI'O
MBIIUICHUS TPU  W3yYCHUH
HOBOTO MaTrepHaia, SBISETCS
CpPE/ICTBOM OTCIIC)KUBAHHS
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MMOHUMaHUs MaTepuaa)
IIpuém «Knactep»

D10 cmocod  rpaduUecKoi
OpraHu3aluu Marepuana,
TO3BOJISIFOLIU A caenaTh
HAarJIsIHBIMU Te
MBICITUTEIILHBIC MPOIIECCHI,
KOTOPBIE  IPOUCXONAT  MpH
MOTPY>KEHUH B Ty WIM HHYIO
temy. Knactep — sBugercs
OTpAXKECHUEM HEJIMHEUHOUN
hopMBI MBITIUTCHUS.
ITocnenoBaTenbHOCTD
JCUCTBUH:

1. ITocepenyHe YKCTOro JIMCTA
(K7macCHOM JTOCKHM) HAIHMCAaTh

KITIO4YEBOE CJIOBO WIH
MPeIOKEHHE, KOTOpOe
SBIISICTCS  «CEpIIeM»  HJIEH,
TEMBI.

2. Bokpyr «Hakumate» clioBa
17001 MPEUIOKECHHS,
BBIpQXKAIOIINE HJCH, (DAKTHI,
o0pa3pl, TMOAXOASIIUE  JJIS
JIaHHOU TEMBI. (Monaenn

YCTPOMCTB ¥ MPUOOPOB)

[IpoGemuoe IIpuBieus cTyaeHTOB K | CaMOCTOSITENbHBIN YHacTUYHO-TIOUCKOBBIA METOJ
oOydeHue aKTHUBHOM (wm ¢ TOMOIIBIO oOydeHus:
(T.A.WnbuHa) MBICITTEITLHOM YUIUTEIIS) aHaJIu3 | CO3MaHue IpoOIeMHOM
1. mpoOieMHOe | TeATeNbHOCTH, K | mpoOnemMHBIX CUTyallul Tpu OOBSICHEHUH
U3JI0)KEHUE; peLeHHI0 Pa3HOTOo | CHTYaIHi, " UX | HOBOro Matepuana (BOMPOCHI,
2. 4YacTUYHO — | poJia 3ajav, KOTOpHIC | PEUICHUS TIOCPEJCTBOM | 3ajada,  IKCIIEPUMEHTAIbHOE
MTOWCKOBAsI HETIOCPEICTBEHHO BBIJIBIDKEHUS 3aJjlaHie TpH  3aKpeIuIeHUH
JIeSITEIIbHOCTD; CBSI3aHBI C | IpeUIOKEeHNUH, y4eOHOT0 MaTepuraa)
3. coJlepyKaHueEM TUIIOTE3, WX | KOJUIEKTUBHOE o0cyKaeHne
camocTosTenbHas | yaeOHOro MaTepuana. | 0OOCHOBaHUS U | BOBMOXHBIX  MOIXOJOB K
HCCIIEIOBATEIBCK JIOKa3aTelbCTBA, a | pemeHuro IPOOIIEMHOM
ast IesITeIbHOCTb. TaKxke MPOBEPKa | CUTYyalluH (ypox
MPaBUJILHOCTH cHCTEMAaTHU3aLMU U 0000IIEHNs
pelIeHusl. 3HaHUH).
Mertox npoOieMHOro
U3JI0KEHUS
BBIIBUTAIOTCS TUIIOTE3BI  I10
TeMe, OTBepras OJHU U
apryMEeHTUPYs BBIOOD APYIHX,
BEICTpaUBaHUE JIOTUKA
paccyxaeHui, aHaIn3
MOCTaBJICHHBIX pooiieM
(M3ydeHHe  HOBOM  TEMHI,
MOCTAHOBKAa TEMBl U IIeJiei
ypoka)
KonTekctHOE Ob6ecrnieuenue YMmenne Keiic — meton
obOydeHme JINYHOCTHOTO aHaJIM3UPOBATh (He3aBepIICHHBIA METO)
(A.A.BepOunikuii | BKIFOUYCHUS CTYACHTA B | IPOOJIEMBI, HICKATh CTyJeHTaM OyAeT TIpeiJioKeHa
) yaeOHYyI0 aJIeKBaTHBIE CIIOCOOBI | JIMIIL YacTh HH(POPMAIIUH, BCIO
JIeSITeIbHOCTD WX pElIeHus, TIO3HAaHUE | OCTANbHYI0 WH(pOpMAIHio -
CIIOJKHYIO, CTYJICHTBI MOTYT IOYEPIHYTh
MHOTOTPaHHYIO MO0 W3 JIMYHOTO OIBITA, JINOO
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CTPYKTYpPY CBOEH
Oymytei

PO eCCHOHATTEHOM
JesSITeTbHOCTH

u3 JIPYTHX HUCTOYHUKOB
nHpopmaIuu - I-net,
crpaBovHas JUTEPaTypa,
JKypHAIHI, CIICIIVAITUCTEI,
obnanmatorye OTIBITOM B
pellieHHH JaHHBIX TpodieM u
T.II (pm MPOBEACHUN
1ab0PaTOPHBIX pabor,
pellicHHe  Ka4YeCTBCHHBIX H
pacyeTHBIX 3a7a4)

Jenosas urpa
3TO METOJI
oOydeHus

IPYyINIIOBOTO
COBMECTHOM
JIeATENIbHOCTH B TIpoIiecce
pemieHus oOmMX 3agad B
YCIIOBUSIX MaKCHUMAaJIbHO
BO3MOKHOTO TNPHOIIKEHUS K
peaybHBIM npoOIEeMHBIM
cUTyauusiM (TIpHU 3aKpervieHUN
H3y4YCHHOT'O Marepuaia,
cHUCcTEeMaTH3aluu 3HAHUM,
MPAKTUYECKUE 3aHATHUSL).
KoHnTekcTHbIE 3a0a4n
(mpakTuko-
OpPUEHTHPOBAHHBIE)
3aa4d, BCTPEYAKOTCS B TOH
WJI UHOW peasbHOM CUTYallUH.
HUx koHTekcT obecrieuynBacT
YCIIOBUSL AJsl NPUMEHEHUS H
pasBUTHA 3HaHUH npu
peleHnn npooiem,
BO3HHMKAIOIINX B  PEAIbHOU
JKU3HU (mpakTHyeckue
3aHATHSA, nabopaTopHbIe
paboThl, dTam 3aKperuicHHus
3HAaHUH Ha YPOKE).
MosroBoii wrypm
W3yyeHue HOBOro Marepuana

3nopoBbecOepera
rorast
TEXHOJIOI'us
(H.K.CmupHOB)

O6ecmneuenmne
CaHHUTApPHO-
TUTUCHUYCCKOT'O
COCTOSIHUSI y4eOHOTO
MOMEIIICHUS
(ocBerieHwmeE,
IIPOBETPUBAHMUE,
TeMIepaTypHbIid
PEXKHM)
OMoOLMOHAJIFHAS
paspsiaKa

CooOuroieHue
ONTUMAIIBHOTO
BO3/IyIITHO-TEMIOBOTO

pexuMa B ay IUTOPHH.

Ilo3utuBHAs
IICUXOJIOTHYECKast
atMocdepa.
[Mognepxanue
paboTOCIIOCOOHOCTH
Ha 3aHITHH.

Kontpons ocsenienus Bo
BpEMs 3aHATHS
JurHamuyeckas naysa
@U3KYyJIbTMUHYTKA B
cepeaune 3aHAtus (1-2 MuH).
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