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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN IIPOTPAMMBI YUYEBHOI
JUCLUIINHDBI

1.1 O6s1acTh NpUMEHeHNsI MPOTrPAMMBbI

PaGouas mporpamma y4eOHOH nuCIUTUTMHBI «DH3UKa» SIBISETCS YacThIO MPOTPAMMBI TIOJTOTOBKH
CIICLIMAIMCTOB CpeaHero 3BeHa mo cnenuaiibHocTH 23.02.04 TexHuueckas SKCIUTyaTalys MOIbEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIMH U 000pya0oBaHus (10 oTpaciisaM). Pabouas mporpamma
COCTaBJICHA JIJIs1 OYHOM (OPMBI OOYUICHHUSI.

1.2 MecTo npeaMera B CTPYKTYPE nNporpaMmsal NIOATOTOBKH CICHAJIUCTOB CPEAHEI0 3B€HA

VYyeOnass mucnuruinHa «®Du3HuKa» OTHOCHUTCA K OOIIe00pa3oBaTeIbHOMY IMKIY MPOrPaMMBbI
MOATOTOBKU CHEIUAIKMCTOB CPEJHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
obmiero obpazoBanus «EcTecTBEHHBIE HAYKI.

VYpoBeHb ocBoeHust ydeOHOM mucuMIUiuHbBl B cooTrBeTcTBUU ¢ DPI'OC cpemnero o06miero
o0Opa3oBaHus YriyOJIeHHBIN.

OcBoeHME TUCIUILIMHBI HAIIPABJIEHO HA JJOCTUKEHHUE CIEAYIOUINX LEIe:

e (dopMUpOBaHHME HHTEpeca U CTPEeMJICHHs] OOYYAIOIIUXCS K HAay4HOMY HU3YYEHHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

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

¢ (OopMUPOBAHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa U3yueHHUs OCHOB CTPOCHHS MAaTEepPHH
1 pyHIaMEHTAIBHBIX 3aKOHOB (DH3HKH;

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;

Pabouass mporpamma ydeOHON mucHUMIMHBI «DHU3UKa» WMEET MEXIUCIUILUIMHAPHYIO CBSI3b C
o0meo0pa3oBaTebHBIMA ~ y4eOHBIMH ~ AMCHUIUIMHAMH ~ «Marematuka», «Xumus», «buomorusy,
«["eorpadusi».

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEFHOM JJUCIUIIJIUHBI

OcBoeHue coaepxaHusi ydeOHOW naucuuiuiMHbl — «®Dusmka» obecneunBaeT  JTOCTHXKEHHUE
00yJaroImuMHCs CIEIYIOIUX Pe3y1bTaToB:



Oo0mme u npogeccnoHaIbHBIE
KOMIeTeHIIMH

Ilnanupyemble pe3yJbTaThl 00y4eHUs!

JIMYHOCTHBIE / MeTanpeaMeTHbIe

IlpenmeTHbIe

OK 01 Bribupath crmocoObl pemeHus

3aga4
JACATCIBHOCTH MMPUMCHHUTCIILHO
Pa3IMYHBIM KOHTCKCTaM

poheCCUOHANTBHOMN

K

JImgaHOCTHBIE pe3ynbTaThl OCBOSHHS Y9eOHOW JAMCIUTUTAHBI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTH OOYYaOUIUXCS
PYKOBOJICTBOBATHCS c(hOpMHUPOBaHHOM BHYTpCHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM II€HHOCTHBIX OpPHEHTAaIIHi,
MO3UTHBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJUIMOHHBIM  I[ICHHOCTSM  POCCHUHCKOTO0  OOIIECTBa,
pacimpeHre >KU3HEHHOTO OIBITa W OIbITa JISATEIHPHOCTH B
mporiecce peanuzanuu OCHOBHBIX HaIpaBIeHUH
BOCIIMTATCILHOU JCATCIBHOCTH, B TOM YHCJIC B YaCTH:
TPYZAOBOTO BOCIIUTAHUS:

JIP25. mHTEepec k pasnwuHbIM cepam TpodecCHOHATBHOMI
JEeSITeIbHOCTH, YMCHHE COBEpIIATh OCO3HAHHBIA BBIOOD

Oynymieit mnpodeccuu W peanu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC TJIaHbI;

MeranpeaMeTHbIE  pe3yNbTaThl  OCBOGHHSI  y4eOHOI
JUCLIUIUIMHEI OTPAXKAKOT:

8.1. OsnageHue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JICHCTBUSIMHU:

a) 0a30BbIE JIOTUYECKUE JICHCTBHSL:

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

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

MP4. BbBIABIATH 3aKOHOMEPHOCTH U TPOTHBOPEUUS B
paccMaTpUBAEMBIX SIBICHUSX;

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

MP6. pa3BuBaTh KpeaTUBHOE MBIIUICHHE IPU PELICHUU
KU3HEHHBIX MTPOOIIEM;

0) 0a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

MP7. BrnaneTh HaBBIKAMH Yy4eOHO-HCCIIEIOBATENILCKONH U

[1P62_OVII.06. copMIpOBaHHOCTh YMEHUH PACIO3HABATH
¢usnueckue sBneHUs (Mpolecchl) U OOBACHATH MX Ha
OCHOBE  H3YUYEHHBIX  3aKOHOB:  paBHOMEpPHOE  H
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHKEHHUE, CBOOOTHOE
majiecHue TeJl, JABIKEHHE 1O OKPY)KHOCTH, WHEPIHS,
B3aMMO/JICHCTBUE Tel, KoebaTenbHOe IBUKEHIE, PE30HaHC,
BOJIHOBOE JBIDKEHUE; TUPQy3usi, OPOYHOBCKOE NBIKECHHE,
CTPOCHUE KHUIKOCTEH W TBEPIBIX TEN, U3MECHEHHE 00beMa
TeJ MpY HarpeBaHUM (OXJIaXKIEHUH), TETUIOBOE paBHOBECHE,
WCTIapeHHe, KOHJCHCAIWS, IUIABJICHUE, KPUCTAILTU3AIINS,
KHWIICHWe,  BIOKHOCTh  BO3IyXa, CBI3b  CpeaHEH
KMHETUYECKON DHEPTruM TEIUIOBOTO IBW)KCHUS MOJICKYN C
aOCONIOTHOIN TemIepaTypol, MOBBIIICHHE AABJICHUS ra3a
MPH €r0 HAarpEeBaHHWU B 3aKPBITOM COCYJAE, CBSI3b MEKIY
mapamMeTpamMH ~ COCTOSHHMS ~ Ta3a B H30MpoIeccax;
ANIEKTPHU3ALUs TeJ, B3aUMOJICHCTBUE 3apsioB, HArpeBaHUE
MPOBOJHUKA C TOKOM, B3aHMMOJCHCTBHE MArHUTOB,
3JIEKTPOMATHUTHAS MHAYKIHS, JCHCTBHE MAarHUTHOTO TMOJIS
Ha TPOBOJHMK C TOKOM M JIBUKYILIMUWCS  3aps,
OJICKTPOMAruuTHLIC KOHC63HI/IH 1 BOJIHBI, HpﬂMOJ’IHHeﬁHOG
pacmpocTpaHeHHEe  CBeTa, OTPaXKEHHUE, MPeJOMIICHHE,
uHTepdepeHnus, aUpaKius W TOJSAPH3ALUs  CBETa,
qucriepcust cBeta; (OTodIeKTpruueckuil 3¢ (GeKT, CBETOBOE
JIaBJICHHE, BO3HUKHOBCHHE JIMHEHYATOr0 CIEKTpa aToMa
BOJIOPO/JIA, €CTEeCTBCHHAs u UCKYCCTBEHHAsI
pPaznoaKTUBHOCTD;

5




MPOEKTHOW  JICATENLHOCTH,  HAaBBIKAMU  Pa3pelICHHS
mpooIeMm;
MP12. BBISBIATE HPUYUHHO-CICACTBCHHBIC CBSI3M |

aKTyaJM3MpOBaTh 3aJ1ady, BBIJIBUTaTh TUIIOTE3Y €€ PELIeHMUS,
HaXOIWTb  apryMEHTBl JUId  JOKa3aTelIbCTBA  CBOHUX
YTBEPKACHHUH, 3a1aBaTh TapaMETPhI U KPUTEPUU PEIICHUS;
MP13. ananu3upoBaTh NOTYYEHHBIE B XO/I€ PELLIECHUS 3a1a4l
pe3yabpTaThl, KPUTUYECKH OLIEHUBAaTh MX JIOCTOBEPHOCTD,
MIPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIIOBUAX;

MP17. ymeTh mnepeHOCHUTh 3HaHHMA B IMO3HABaTEIbHYIO WU
MPaKTUIECKYI0 001aCTH KU3HECIATEIbHOCTH;
MPI18. yMmeTb UHTErpuUpOBaTH 3HAHUS U3
MpPEeIMETHBIX 00IacTel;

MP19. BeIIBUTAaTh HOBBIE WAEH, NIPEIaraTb OpUTrHHAIBHBIC
MOIXOJBI U PELICHNUS;

MP20. craButs mpPOOIEMEI
albTepHATUBHbIE PEIICHUS;

pasHbIX

W 33Ja4yd, JOITyCKAroIIne

OK 02 Hcnonb3oBaTh COBpeMEHHbBIE
CpencTBa  TIOMCKA,  aHAIW3a |
UHTEpIpeTalMi  WHPOpMAIUK |
WHPOPMALIMOHHBIE TEXHOJOTHUU ISt
BBITIOJTHEHHS 3ama4
npodeccroHaBHOM AeSTeTbHOCTH

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS YU4eOHOW JMMCUUIUIAHBI
OTpaXalOT TOTOBHOCTh M CIOCOOHOCTh OOYYarONIUXCS
PYKOBOJICTBOBAThCS c(hopMHUpOBaHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTAaIIUi,
MO3UTHBHBIX BHYTPEHHHUX YyOEXKIEHWH, COOTBETCTBYIOIIUX
TPAIWIIMOHHBIM  I[IEHHOCTSM  POCCHHCKOTO  OOIIECTBa,
pacIIMpeHUe JKU3HEHHOIO OIbITa M OMbITa JCITEILHOCTH B
nporecce peanuzanuu OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHON IEATEIBHOCTH, B TOM YHCJIE B YaCTH:
[IEHHOCTH HAYYHOTO TTO3HAHMUS:

JIP32. c¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY VPOBHIO  Pa3BHTHUS
HAyKM W OOIIECTBEHHOW TIPaKTUKH, OCHOBAaHHOTO Ha
JMaJiore KyJlbTyp, CHOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO
MECTa B IOJIUKYJIBTYPHOM MHUPE;

JIP34. oco3HaHuWE UEHHOCTHM HAYYHOU JEATEIBHOCTH,
TOTOBHOCTD OCYIIECTBJISATh MIPOCKTHYIO i
HCCIIEIOBATEIbCKYIO JCSITEIbHOCTh HHIAMBHIYaJbHO M B
rpynrue;

I[TP69_OVII.06. chopMUpOBaHHOCTH COOCTBEHHOMN TO3HIIUN
[0 OTHOIICHHWIO K (hm3ndeckoi mH(POpMAaNnH, MoTydaeMon
U3 Pa3HBIX MCTOYHHMKOB, YMEHHH HMCIIOIb30BaTh MH(POBHIE

TEXHOJIOTUH JUTSE TIOWCKa, CTPYKTYypUpPOBaHMUS,
HWHTEPNpETalul W NpeACTaBIeHUS y4eOHOW W Hay4HO-
MO JISIPHON uHpopMaLuy; pasBHUTHE YMEHUit

KPUTHYECKOTO aHaJi3a MMojy4aeMoil HHQOpMaIi;




MertamnpenMeTHsle  pe3yabTaThl  OCBOCHHSA  y4ueOHOM
JMCIUTUTAHBI OTPAXKAIOT:
8.1. OBnanenue YHHMBEpCAJIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JCHCTBUSAMU:

B) paboTa ¢ mHpOpMaIei:

MP21. BnameTh HaBBHIKAMHU TONY4YeHHS WHGOpPMAIH U3
WCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITENBHO OCYLIECTBIISATH
MOWCK, AaHajiu3, CHCTEeMaTH3alMI0O W HHTEPHPETALHUIO
MH(QOPMaIUK PA3INYHBIX BUAOB U (JOPM MPEICTABICHUS;
MP23. omenuBath I0CTOBEpHOCTb, MP24. ucnonb3oBath
cpenctBa  MHGOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTHH B PELICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX
W OpraHU3aIllMOHHBIX 33/a4 C COOMIoJIeHueM TpeOOBaHUM
OPrOHOMUKU, TEXHUKU 6C3OHaCHOCTI/I, TUTUCHBI,
pecypcocOepekeHns, MPaBOBBIX M 3TUUYECKUX HOPM, HOPM
WH(GOPMAITMOHHOW 0€301MaCHOCTH;

OK 03 [InanupoBatp u
peaJu30BbIBATh COOCTBEHHOE
npodeCcCUOHANBHOE W JINYHOCTHOE
pasBuUTHE,  NPEINPUHUMATEILCKYIO
JIeSITENBHOCT, B TIPOQeCCUOHATLHON
cdepe, HCHONB30BATH 3HAHHUA IO
IPaBOBOM u (mHAHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX

JKN3HCHHBIX CUTYyalusAX

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOW JMCIMIUIMHBI
OTPaKatOT TOTOBHOCTH M CIOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBATHCS c(hopMHUpOBaHHOM BHYTPEHHEH
HO3UIMEH JIMYHOCTH, CHCTEMOI IIEHHOCTHBIX OpPHEHTAIHH,
TIO3UTUBHBIX BHYTPEHHHX YOEKIEHH, COOTBETCTBYIOLIMX
TPAJAWIMOHHBIM  LEHHOCTSAM  POCCHHCKOTrO  OOIIecTBa,
pacmmpeHne XU3HEHHOTO OIbITa M ONBITA JESTEIFHOCTH B
nporecce peanuzanuu OCHOBHBIX HaIpaBJICHUI
BOCITUTATENBHOW JAESATENILHOCTH, B TOM YHCJIEC B YACTH:
JyXOBHO-HPABCTBEHHOT'O BOCITUTAHHUS:

JIP12. chopMHUpPOBaHHOCTH HPABCTBEHHOTO
ITHYECKOTO TTOBEICHHS;

JIP13. cmocoOHOCTh OLEHHMBATh CUTYalMI0O W TNPHUHUAMATH

CO3HAHMS,

OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHBIEC HOPMBI U IIEHHOCTH;
JIP14. oco3HaHue JUYHOIO BKJIaJa B IOCTPOCHHUE

YCTOHYHMBOTO OYAYILEro;

TPYAOBOI'0 BOCIIUTAHUS:

JIP26. TOTOBHOCTH H CIIOCOOHOCTH K 00pa3oBaHHIO U
camMo00pa30BaHUIO Ha NPOTSHKEHUH BCEH JKU3HH;

[IP67 OVIIL.06. chopMUPOBAaHHOCTE YMEHHS pEIIaTh
pacueTHbIE 3aJa4uy ¢ SBHO 33JJaHHON (PU3NYECKON MOJIEIBIO,
UCHONB3Ysl (U3NUECKUE 3aKOHBI M NPHUHLMIBI, HA OCHOBE
aHajiM3a yCIIOBHS 33/1a4M BBIOMpaTh (U3UUECKYI0 MOJEb,
BBIJICNIAT  (U3UYECKUE  BEIWUYMHBI W (HOPMYIIHI,
HEOOXOIUMBIE Ul €€ PELICHUs, MPOBOJUTH PACUETHl H
OLICHUBATh peanbHOCTh MOJTyYEHHOTO 3HAYEHUS
(u3NYecKoil BENMYMHBI; pellaTh KadyeCTBEHHBbIC 3aJauw,
BBICTpanBasi JIOTMYECKHM HEMPOTHBOPEUMBYIO IEMOYKY
paccyxIeHMd ¢ Omopod Ha  M3YYECHHBIE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;
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MertamnpenMeTHsle  pe3yabTaThl  OCBOCHHSA  y4ueOHOM
JMCIUTUTAHBI OTPAXKAIOT:
8.1. OBnanenue YHHMBEpCAJIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JCHCTBUSAMU:

0) 60a30BBIC UCCIICIOBATEIIBCKUE TCHCTBUS:

MP11. craButh u QopMyIHpPOBaTH COOCTBEHHBIC 3a/la4H B
00pa3oBaTeIbHOM AESITEIFHOCTH U )KU3HEHHBIX CUTYAIMSIX;
8.3.  OBnaseHue  yHHUBEPCAIBHBIMU  PETYJIATUBHBIMU
JNEHCTBUSMM:

a) caMOOpTaHu3aIlus:

MP38. caMOCTOSTENPHO OCYILECTBIATH IO3HABATEIHHYIO
IeSITEeIbHOCTh,  BBISABISATH ~ HPOOJNEMBI,  CTaBUTh U
(dhopMynmupoBaTh COOCTBEHHBIC 3a7add B 00pa3oBaTEIbHON
JESITeIbHOCTH M YKU3HCHHBIX CHTYaIUsX;

MP39. caMOCTOSITEIBHO COCTaBIATh IUIAH  PELUEHUs
MPOOJIEMBI C YYETOM HMMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYHOCTEN U MIPEANIOYTCHU;

MP44. cnocoOcTBoBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO
MIMPOKOH 3PYAULIMM B Pa3HbIX 007acTAX 3HAHUH, TOCTOSHHO
MIOBBIIIATh CBOI 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb:

MP46. BnaneTh HaBBIKAMU TTO3HABATENBHON peduieKcHu Kak
OCO3HAHMSI COBEPLIAEMBIX JEHCTBUM W MBICIUTEIBHBIX
MIPOILIECCOB, UX PE3YIHTATOB U OCHOBaHUIl;

MP47. wucronb3oBaTh TNpUEMbl peUIeKCHH IS OIEHKH
CHUTYyalnH, BEIOOpa BEPHOIO PELICHNUS;

MP48. ymerp oOlEHMBaTb pPHUCKH M  CBOEBPEMEHHO
MIPUHMMATh PEIICHHUs 10 X CHI)KEHUIO;
OK 04 O¢dextuBHo | Metanpenmernsle  pe3ynbTarbl  ocBoeHust  yueOHoit | [IP610_OVYII.06. oBnagenne ymeHussMHU pabOTaTh B IPYIIIE

B3aHMOHeﬁCTBOBaTB n pa6OTaTB B
KOJIJICKTUBEC U KOMaHIC

JUCLUIUIMHBI OTPAXKAIOT:
8.2. OBnaseHre YHUBEPCATHbHBIMH KOMMYHUKATUBHBIMHU
JNEUCTBUSAMU:

0) coBMecTHas IeITEIbHOCTb:

MP31. noHMMaTh ®  HWCIOJB30BaTh
KOMaHJJHO! W MHIUBHTyaTbHOH PabOTHL;
MP32. BblOupaTh TEMaTHKy M METOJBI

MPEeNMyIIEecTBa

COBMCCTHBIX

C  BBIIOJHEHHWEM  pAa3IMYHBIX  COLMAIBHBIX  POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBEHO PACTIPEACIIAT
JESITebHOCTE B HECTAHAAPTHBIX CHUTYalUsiX, aJeKBaTHO
OLIEHMBATh BKJAJ KaXAOr0 M3 YYACTHUKOB TPYMIHl B
pelIeHne paccMaTpUBaeMON POOIIEMBI;

[MP66_OVII.06. BnajieHe OCHOBHBIMH METO/IaMH HAyYHOTO
MMO3HAHUS], UCHOJIB3YEMBIMH B (DHM3MKE: MPOBOAMTH NPSIMBIE
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JIEHCTBUI C y4eTOM OOIIUX HHTEPECOB M BO3MOXKHOCTEH
Ka)XkJI0Tr0 WiIeHa KOJIJIEKTHBA;

MP33. nppuHUMaTh 1ENA COBMECTHOM JEATEIBHOCTH,
OpraHU30BHIBATH M KOOPAMHUPOBATH NEUCTBUS TI0 €€
JIOCTH)KEHHIO: COCTaBJISITh IUJIaH JEWCTBUH, paclpenesTh
POIH C y4ETOM MHEHHH YYaCTHUKOB O0OCYXIATh PE3YIbTATHI
COBMECTHOMH paboThI;

MP34. ouneHuBaTh Ka4yeCTBO CBOErO BKJIAJa MU KaxKJIOr0

yY4aCTHHKAa  KOMaHIbl B  OOmMiA  pe3ynpraT IO
pa3paboTaHHBIM KPUTEPUSIM;
MP37.  ocymecTBIATh  MO3UTHBHOE  CTpaTErnuyecKoe

MOBE/ICHUE B PA3IMYHBIX CUTYAIHAX, TPOSIBIATH TBOPUYECTBO
1 BOOOpakeHne, ObITh HMHUIIMATHBHBIM;
8.3. Osnagenue  yHHBEpCAIbHBIMU
JEUCTBUSIMU:

T) IpUHSTHE ceOs U APYTUX JIFOICH:
MP54. npunumarb ceOsi, TTOHMMas CBOM HEIOCTaTKH U
JIOCTOMHCTBA;

MPS5S. npuHMMAaTh MOTHBBI UM apryMEHTBl OPYrUX JOJEH
MIPY aHAJIU3€E PE3yIbTaTOB ACSITEIHHOCTH;

MP56. npu3HaBaTh CBOE MpaBO U MPaBO APYTUX JIIOACH Ha
OIIINOKHU;

PeryJIsTUBHBIMU

U KOCBEHHBbIE M3MepeHHs (PM3NYECKUX BEIMYHMH, BHIOHpas
ONITHMAJIBHBIA CII0CO0 M3MEPEHHs M HCIOJIB3Yys U3BECTHBIC
METOABl OLEHKH MOTPEIIHOCTeH H3MEpPEHUH, NPOBOIUTH
HCCIIeIOBAaHNE 3aBUCUMOCTEH (DM3MYECKUX BEIUYMH C
UCTIONB30BAaHWEM  TPSIMBIX ~ U3MEpEHHH,  OOBSACHATH
MIOJTyYCHHBIE PE3yJbTAThl, UCTIONB3Ys (PU3MUECKHUE TEOPHH,
3aKOHBI U MOHATHSI, U JeNIaTh BBIBOJIBI; COOIIOAATH IpaBHiIa
0e3omacHOro TpyAa MNpU NPOBEACHUM HCCIEIOBAHUN B
pamkax y4e6HOT0 SKCIIEPUMEHTA " y4eOHO-
HCCIIEZI0BATENILCKON  EATENIBHOCTH C  UCIIOJIb30BAaHUEM
IUQPOBBIX HW3MEPUTENBHBIX YCTPOICTB W J1a0OPaTOPHOTO
obopynoBaHus; C(HOPMHUPOBAHHOCTH TMPEACTABICHUHA O
METOJaxX IMOMY4YeHHs HayYHbBIX aCTPOHOMHYECKUX 3HAHUIA;

OK 05 OcymecTBiare yCTHYIO H
MMACbMEHHYI0O KOMMYHHKAITMIO  Ha
roCyJ1IapCTBEHHOM fA3bIKe Poccuiickoii
Qdenepanuy ¢ y4eToM 0coOeHHOCTEH
COITMATBHOTO u KYJIBTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS y4eOHOW IMCIMIUIMHBI
OTPaKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOyYaroImmxcs
PYKOBOJCTBOBAThCSA chopMHpPOBaHHOH BHYTPEHHEU
MO3MULMEH JINYHOCTH, CHCTEMOM IIEHHOCTHBIX OpUEHTALUMH,
MO3UTUBHBIX BHYTPEHHHX YOEXKIEHHUI, COOTBETCTBYIOLINX
TPaJUIMOHHBIM  IICHHOCTSIM  POCCHICKOTO  OOIIecTBa,
pacIiipeHre JKU3HEHHOIO OIBITa M ONbITa AESITEIbHOCTH B
mporecce peanuzanuu OCHOBHBIX HanpasJIeHUN
BOCTIMTATENBHOM JIEATEIbHOCTH, B TOM YHCIIE B YaCTH:
3CTETUYECKOT0 BOCIIUTAHUS:

JIP16. acTeTnueckoe OTHOLIEHNE K MUPY, BKIIOUasi 3CTETUKY
OBITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPY/Ia
1 OOIIECTBEHHBIX OTHOIIICHMIA;
MerTanpeqMeTHble  Pe3yJbTaThl

OCBOGHHUSI  y4yeOHOH

[1P65_OVIIL.06. ymeHHe y4UTHIBaTh I'PaHMLBI IPUMEHEHUS
U3y4YCHHBIX (U3UYECKUX MOJeNel: MaTephaibHas TOYKa,
WHepLUaNbHasg CUCTeMa OTCYeTa, WACATbHBIN Ta3; MOAETH
CTPOCHUS Ta30B, >KUAKOCTEH WM TBEPHABIX TeJ, TOYCUHBIH
JNEeKTPUUECKUN 3aps, s/iepHas MOJETb aToMa, HyKJIOHHAs
MO/IENTb ATOMHOTO Si/Ipa MPH PElIeHuH (GU3NIECKUX 3a71ay;
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JUCLUIUIMHBI OTPaXKaIOT:
8.2. OpnaseHre YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU
NCUCTBUSIMU:

a) oOIeHue:

MP26. ocymecTBiATh KOMMYHHKAIlHd BO BceX cdepax
JKU3HH;

MP28. BnameTp pa3nTUUHBIME crioco0amu  OOIICHUS U
B3aUMOJICUCTBHUS;

MP29. apryMeHTHpOBaHHO BECTH THAJIOT, YMETh CMST4aTh
KOH(JIUKTHBIE CUTYAIINH;

MP30. pa3BepHYTO U JOTUYHO H3JIaraTh CBOIO TOUKY 3PCHHUS
C MCIIOJIb30BAHUEM SI3bIKOBBIX CPEIICTB;

OK 06 [IlposiBasaTh TIpakgaHCKO-
MaTPUOTHUYECKYIO IIO3UIUIO,
JIEMOHCTPUPOBATH OCO3HAHHOE

MIOBEICHNE HA OCHOBE TPaAHLIMOHHBIX
POCCUICKUX J1yXOBHO-HPAaBCTBEHHBIX
LICHHOCTEH, B TOM YHCIE C Y4E€TOM
TapMOHM3AalMH MEXHAI[MOHAIBHBIX H
MEXPETUTHO3HBIX OTHOILIEHU,
[IPUMEHSATh CTaHJapThl
AHTUKOPPYIIIMOHHOTO MOBEIECHUS

JImaHOCTHBIE pe3ynbTaThl OCBOSHHS YYeOHOW AMCIIATUTHHEI
OTPaKalOT TOTOBHOCTh M CIOCOOHOCTH OOYYaOLIUXCS
PYKOBOJCTBOBAThCSA chopMHpPOBaHHOH BHYTPECHHEU
MO3ULUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTALUM,
MO3UTHBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM  IICHHOCTSM  POCCHUHCKOr0  OOIECTRBa,
paciMpeHre KU3HEHHOTO OIbITa M OMBITa ACSITeTHHOCTH B
mporiecce peanmzanuu OCHOBHBIX HaIpaBIeHUH
BOCITMTATEILHOM AESTEILHOCTH, B TOM YHCIIE B YaCTH:
TPaXXTAHCKOTO BOCITUTAHUSL:

JIP1. c(hopMHUPOBaHHOCTH CPaKIAHCKOU MO3ULUHU
oOydJaromerocss Kak akTHUBHOTO W OTBETCTBEHHOTO UJICHA
POCCUICKOTO 00IIIECTBRA;

JIP3. MPUHSTUE TPaAULIMOHHBIX HaIlMOHAJIBHEIX,
00111eYeIOBEUECKUX TYMAHUCTHYECKUX U JEMOKPATHICCKUX
IICHHOCTEH;

JIPS. TOTOBHOCTP BECTH COBMECTHYIO JESTEIbHOCTH B
WHTEpecax TPaXKJAaHCKOro OOIlecTBa, Yy4YacTBOBaTh B
CaMOYTIpaBJIeHUH B 0011e00pa30BaTeIbHON OpraHU3aIllii U
JIETCKO-IOHOIIECKUX OpPraHu3alusIX;

JIP6. ymeHwe B3aMMOJEWUCTBOBATH C  COIMAIBHBIMU
HHCTHUTYTaMH B COOTBETCTBUHM C€ HUX (QYHKIUIMH H
Ha3HAUYCHUEM;

JIP7. TOTOBHOCTP K TYMaHUTAPHOW WU BOJIOHTEPCKOM

[1P63_OVII.06. BJIQZICHUE OCHOBOIIOJIAralOUMHU
(1)H31/I‘-I€CKI/IMI/I IIOHATUAMNU nu BCIIMYHMHAMU,
XapaKTePU3YIOIMUMHU (U3NIECKHE MPOIECChl (CBI3aHHBIMU
C MEXaHHYECKHMM JBM)KEHHEM, B3aHMOJECHCTBUEM TEI,
MECXaHNYCCKUMHU KOJ'Ie6aHI/I$[MI/I nu BOJIHAMMH, aTOMHO-
MOJICKy.]'ISlpHI)IM CTpOGHI/IeM BCIICCTBA, TCIIJIOBBIMU
MPOLIECCAaMU; JJIEKTPUYECKUM ¥ MAarHATHBIM TIOJISIMH,
ANEKTPUIECKUM TOKOM, JIEKTPOMArHUTHBIMU KOJIEOaHUAMU
n BOJIHAMMH, OIITUYCCKUMH SABJICHUSMU, KBAHTOBBIMU
SIBIICHUSIMH, CTPOSGHHEM aroMa W aTOMHOTO  sipa,
PaAMOAKTUBHOCTHIO);  BIIAQJCHHE  OCHOBOMOJATaOIINMH
aCTpOHOMI/I‘IeCKI/IMI/I IIOHATHAMH, ITIO3BOJIAOIIMHU
XapaKTEPHU30BaTh MPOIECCHI, MPOUCXOAIINE Ha 3BE3/1aX, B
3BE3IHBIX  CHCTEMaxX, B MEXTaIaKTHYeCKOW  cpeJe;
NIBWKEHNE HeOECHBIX TEJI, DBOJIIOLMIO 3B€3/ U BeenenHoit;
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JIeSTEIbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHUS:

JIPS.  chopMUPOBaHHOCTH  POCCUICKOW  TPa)JaHCKOM
UACHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K CBOEMY HapoO.y,
YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHoill, ropmoctu 3a
CBOH Kpaii, cBOI0 PonrHy, CBOH A3BIK U KYJIBTYpY, MPOILIOE
Y HacTosIllee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

JIP9. 1EHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM
CHMBOJIaM, HCTOPHYECKOMY U TPHUPOJHOMY HACIEIHIO,
naMIATHUKaM, TpaauluiIM HapOIOB POCCI/II/I, JOCTUKCHHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYJIE.

OK 07 CopeiicTBOBaTh COXPaHEHUIO

OKpY>Karolen cpensl,
pecypcocOepexeHuto, MIPUMEHATH
3HaHWsT 00 W3MEHEHHWH KIIMMara,
MIPUHLIATIEL OepeKIMBOro
MIPOU3BOJICTBA, 3¢ (heKTUBHO
JIeCTBOBATh B Ype3BbIYANHBIX
CUTYyaLMsIX

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOW IUCIMIUIMHBI
OTpaXalOT TOTOBHOCTh M CIOCOOHOCTh OOYYarONIUXCS
PYKOBOJCTBOBAThCSA chopMHpPOBaHHOH BHYTPECHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPHUEHTAIU,
MO3UTUBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOLINX
TPaJUIMOHHBIM  IICHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciiMpeHre KU3HEHHOrO OIbITa M OMNbITa AESITeIbHOCTH B
mporecce peann3anun OCHOBHBIX HaIpaBICHUN
BOCIIMTATENBHON IEATENBHOCTH, B TOM YUCJIE B YaCTH:
3KOJIOTMYECKOTO BOCITUTAHUS:

JIP27. chopMHUpPOBaHHOCTH  3KOJOTHYECKON  KYJIBTYPHI,
MOHUMaHue BIIUSTHUS COLIMATIbHO-D)KOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MIPUPOJIHON U COLIMAIIBHOM Cpeibl,

OCO3HAaHWE  IJIOOAJBHOTO  XapakTepa  AKOJIOTMYECKUX
pooIIeM;
JIP28. mutanupoBaHWE ¥ OCYIISCTBICHHE JEHCTBUU B

OKpY>Kalollle cpejie Ha OCHOBE 3HAHUA LieJIe yCTOHYMBOIO
pa3BUTHS UEIOBEYECTBA;

JIP31. pacmupeHue omnbiTa JOESTENIBHOCTH 3KOJIOTHMUYECKOU
HaIpaBIEeHHOCTH;

MertanpenqMeTHsle  pe3yiabTaThl  OCBOGHHSA  y4ueOHOM
JUCLUIUIMHBI OTPaXKAIOT:
8.1. Ognanenune YHHUBEPCATHHBIMU y4eOHBIMU

IIO3HaBaTCIbHBIMU HeﬁCTBHHMH:
0) 6a30BBIE MUCCIIETOBATEIILCKHUE JICHCTBHS:

[1P68_OVIIL.06. chopMUpOBaHHOCTH YMEHHs MPHUMEHATH
MOJTydECHHBIE 3HAHUS U1 OOBSICHEHUS YCIIOBHHA MTPOTEKAHUS
¢u3nveckux SIBICHHH B TPUpOAE U Ui TPUHSATHS
IIPAKTUYECKUX PEIICHUNA B IIOBCEAHEBHOM JKHU3HM I
obOecrniedeHus1 6€30MACHOCTH MPHU OOpAIEeHNH C OBITOBEIMHU
npuboOpaMu U TEXHUYECKHMH YCTPONCTBAMH, COXPaHEHHS
3J0pPOBbsI U COOJIIOICHHSI HOPM IKOJIOTUYECKOT0 MOBEJCHUS
B OKpYXamLel cpeae; MNOHMMaHHE HEOOXOAMMOCTH
MPUMEHEHUS! JOCTIDKCHUH (U3MKM M TEXHOJIOTHH Ay
PalMOHATBHOTO MTPUPOIOTIONB30BAHHS;
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MP15. pa3pabareiBaTh IUIaH pEIIEHHs MPOOJIEMBI C Y4eTOM
aHaM3a WMEIONINXCSA MaTepHalbHBIX M HEMaTepUalbHBIX
pecypcos;

MP16. ocyuiecTBIATh LieeHaNpaBIeHHbIH MONCK IepeHoca
CPEJICTB M CITIOCOOOB ACHCTBHUS B IPOPECCHOHAIBFHYIO CPENY;
8.2. OpnaseHre YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMU
NECUCTBUSIMU:

0) cOBMeCTHAs ICATEIBHOCTD:

MP35. mpennarath HOBBIC TIPOEKTHI, OIICHWBATH HACH C

MO3ULUM  HOBH3HBI, OPUTUHAIBHOCTH, HPAKTHUYECKON
3HAYUMOCTH;
8.3.  OpnageHue  yHUBEPCAIBHBIMU  PETYJISTUBHBIMU
JEHCTBUSIMH:
0) CAaMOKOHTPOJIB:
MP45. paBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTH
KOPPEKTUBBl B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yNbTaTOB LENSIM;
OK 08 HcnomszoBarh cpexacTBa | MeTampeqMeTHble  pe3yidbTaThl  OCBOGHHS  y4eOHOM
¢buznueckoit KYJIBTYPbI U | AMCLUIIMHBI OTPayKaroT:
COXpaHEHUS! U YKperieHus 310poBbs | 8.1. Osnaznenue YHHMBEPCaJIbHBIMU y4eOHbIMU
B  Tpolecce  NpoQecCHOHATBLHON | MO3HABATEIbHBIMU JICHCTBUSIMH:
NeSTEeNbHOCTH M mozuepxanus | 0) 6a30Bble UCCIIe0BATENbCKUE ICHCTBUS:

HEO0OXOMMOTO YPOBHSA (DU3UUYECKOH

MP14. paBaTh OLEHKY HOBBIM CHUTyalUsiM, OLICHUBAaTh

MOATOTOBJIEHHOCTH MIPUOOPETEHHBIH OIBIT;

8.3. OBnaseHrne  yHUBEPCAIBHBIMU  PETYISATHBHBIMU

EUCTBUSAMU:

a) caMOOpraHu3aIIHsI:

MP40. naBath OIICHKY HOBBEIM CUTYAIIHsM;

MP41. pacmupares paMKH Y4eOHOTO NpeaMeTa Ha OCHOBE

JMYHBIX TPEATNOYTCHUH;

MP42. nenaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €TO0,

OpaTb OTBETCTBEHHOCTD 32 PELICHUE;

MP43. oueHuBath NpuOOPETEHHBIN OIBIT;
OK 09 [Monw3oBareest | MeTanpeaMeTHble  pe3ynbTathl  ocBoeHus — ydeOnoi | [IP61 _OVYIL.06. cdopMupoBaHHOCTH MPEICTABICHUH O
MpodeCCHOHANBEHONW JIOKYMEHTAIMEH | TUCIIMIUITMHBI OTPaXKaroT: pomu u MecTe (QU3UKM W aCTPOHOMHH B COBPEMEHHOU
Ha TOCYJapCTBEHHOM M MHOCTpaHHOM | 8.1. OBnanenue YHHUBEPCATbHBIMU yueOHbIMU | HAYyYHOH KapTHHE MHpA, O CHCTeMooOpasymoouled ponu
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SA3bIKaXx.

MO3HAaBaTEIbHBIMU IEHCTBUSIMHU:

0) 0a30BBIE UCCIIEIOBATEIHCKIE ACHCTBHS:

MP7. BianeTh HaBBIKAMH Y4YeOHO-HCCIICIOBATEIILCKON U
MIPOEKTHOM  JEeATENbHOCTH,  HaBBIKAMU  Pa3pelIeHUs
mpooIeMm;

MPS8. cmocoOHOCTP W TOTOBHOCTh K CaMOCTOSITETHHOMY
MOMCKY  METOAOB  pelIeHHs  MpaKkTUYEeCKUX  3ajad,
MIPUMEHEHUIO Pa3IMYHbIX METOOB MO3HAHMS;

MP9. oBnageHne BHWIAMHU AESITEIHHOCTH MO TIOIYYCHHIO
HOBOTO 3HAHHWS, €r0 HMHTEPIPETalud, MPeoOpa3oBaHUIO U
NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalHsiX, B TOM
YHUCIIe TIPY CO3/IaHUM YI€OHBIX U COIMAIBHBIX TPOEKTOB;
MP10. ¢opmupoBaHme HAyYHOTO THIIA  MBIILICHUS,
BJIaJICHUE HAay4YHOU TEPMHUHOJIOTHEH, KJIIOYEBBIMHU
MOHATUSIMU U METOJAMU;

(M3MKM B pa3BUTHUM ©CTECTBCHHBIX HAyK, TCXHUKU U
COBPEMEHHBIX TEXHOJIOTHH, O BKJaJle POCCUHCKUX U
3apyOeXHBIX  YUCHBIX-(PU3UKOB B  pa3BUTHUC HAYKH;
MMOHMMaHWEe  (U3MYSCKOW  CYIIHOCTH  HaOJIOJIaeMbIX
SIBIICHUH MUKPOMHpPA, MaKpOMHUpa U MeTaMupa; IIOHUMaHHe
PO aCTPOHOMUH B MPAKTUIECKOHN JESITEIHHOCTH YEIOBEKA
U JanbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTUH, POJIH
(u3uku B (OpMUPOBAHUM KPyrozopa W (HYHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBEKA /ISl PEHICHUS TPAKTHYECKUX 3a]1ad;

[IK 1.1 OnpenensiTe TEXHUYECKOE
COCTOSIHME CUCTEM U MEXaHU3MOB
MIOABEMHO-TPAHCIIOPTHBIX,
JOPOXKHBIX, CTPOUTEJIBHBIX MAILIUH C
WCTIOJIb30BAaHUEM CPEICTB
JANAarHoCTHKU

[1P64_OVII.06. BnageHne 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TEOPHUAMHU (3aKOH BceMupHOTo TsaroreHus, I, 11 u 11l 3akoHbI
HeloToHa, 3aKkOH COXpaHEHUS MEXaHWYECKOW JHEpPIuH,
3aKOH COXPAHEHUS UMITYJIbCa, IPUHLHUII CYIEPIIO3ULIUN CUJI,
NPUHIUI PABHONPABHOCTU MHEPLUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJIIPHO-KHHETHUECKYIO TEOPHIO CTPOEHUS BEIIECTBa,
ra3oBbI€ 3aKOHBI, NEPBBIA 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpaHEHUs1 NIEKTPUUYECKOTO 3apsiaa, 3akoH KyroHa, 3akoH
Oma mis yuactka menw, 3akoH Owma I TOJTHOU
3JIEKTpUUecKol 1enu, 3akoH JDxkoyns - JleHma, 3akoH
3JIEKTPOMATHUTHON UHAYKLINHU, 3aKOH COXPAHEHUSI SHEPTHUH,
3aKOH TPSAMOJMHEHHOrO paclpoCTpaHEeHUsI CBETa, 3aKOH
OTpaXEHUSI CBETa, 3aKOH IIPEIOMJICHUS CBETa; 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH
COXPAHEHUs DJIEKTPUUYECKOTO 3apsfa, 3aKOH COXpaHEHHs
MaccoBOT'O YHCTa, MocTynatel bopa, 3aKoH painoakKTHBHOTO
pacmaga);  yBEpEeHHOE  HCIOJNb30BaHHE  3aKOHOB U
3aKOHOMEpPHOCTEH Npu aHanmu3e (PU3MUECKUX SBICHHNA U
MIPOIIECCOB;
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3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O0beM y4eOHOI JUCHMILIMHBI M BUJbI Y4eOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O6bem 00pa3oBaTenbHOM MPOrpaMMbl Y4eOHON 223 38
JIVCITATUTHHEI
BT. 4.:
OcHoOBHOE co/lep:KaHue 141 0
TEOPETUYECKOE 00YICHUE 65 0
NPaKTUYECKHUE 3aHATHS 58 0
1abopaTOpPHBIE 3aHITHUS 18 0
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUe 64 38
(coagep:kaHue MPUKJIATHOTO MOXYJIA)

26 0

TCOPECTUYICCKOC O6y‘~IeHI/Ie

MMPAKTUYCCKUC 3aHATUA

He npenycmoTpeno

He npenycmotpeno

1abopaTOpPHBIE 3aHITHUS

38

38

MPOMEKYTOYHASA aTTECTAlUA

18

0

[TpomesxyTouHas aTTecTalus 3auem ¢ OYeHKoU U IK3AMeH
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3.2 TeMmaTH4ecKHii IUIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

O0bem, akaa. 4
/ B TOM 4HcCJI€e B

HanmenoBanue Coaepsxanue y4eOHOro MaTepuaJa u (popMbI Opranu3anuu (popme Kon IIK, Kon IIP, JIP, MP
Pa3esioB U TeM AeATeJbHOCTH 00YYal0IHXCS NPaKTHYECKOHI OK T
MO/ITOTOBKH,
aKaj. 4
1 2 3 5 6
Pa3nen 1. ®u3uKka 1 MeTOIbI HAYYHOTO MO3HAHUSA 4/0
Tema 1.1. Copep:xanue 4/0
Pu3uKa U METOABI Odusnka - QyHIaMeHTaldbHAas Hayka o mpupoge. Haywnsrii merton 2/0 OK 01 [1P62_OVII.06, JIP3, JIP7, JIP25, JIP26
HAYYHOI'0 NMO3HAHUSA MO3HAHMS U METOIbI UCCIICAOBAaHUS (PU3NUCCKHX SBICHUH. MP2, MP7, MP11, MP38, MP3
OKCIIEepUMEHT ® TEOpusi B TpolLecce TO3HAHHS TMPHPOJIBL. 9
HaGmromenne w skcrepuMeHT B ¢usuke. CrocoObl W3MEpeHHs
¢u3nUecKux BENUMYMH (AHAJOTOBBIE M LU(PPOBBIE HW3MEPUTEIHHBIC
npuOOpbI, KOMIBIOTEPHBIE NAaTYMKOBBIE CHCTeMbI). [lorpemrHocTtu
M3MepeHnid (PM3MIECKUX BETHINH (a0COTIOTHAS U OTHOCHUTEIbHAS).
MopnenupoBanue (pU3NUECKUX SBICHUN W MPOIECCOB (MaTepuaNbHAs
TOYKa, aDCOJIOTHO TBEPAOE TEJO, HIealbHas KUAKOCTh, WACaTbHBIN
ra3, TOUYe4HbIN 3apsy). ['umore3a. Ou3nveckuil 3aKOH, TPAHUIIBI €T
npumeHnMoctd. Dusmueckas Teopus. Pomp m mecto ¢usuku B
(GOopMHpPOBaHMHM  COBPEMEHHOH Hay4yHOH KapTHHbI MHUpa, B
MPaKTUYECKOW JAESTENILHOCTH JIIOJICH.
IIpodeccnoHanbHO- OpHEHTHPYIOLIIEE COAEPKAHNE
[TorpemHocT u3MepeHUH (GHU3MUECKUX BEIMYUH (a0COMIOTHAs M 2/0 OK 01
otHocutenbHast). [lorpemHoctu. TouHocTh pacueroB. OKpyIJIeHHE K 1.1
yucel 10 HeoOoxomumoii TouHoctH. [lepeBos enuuuil B cucteme CU.
Paznen 2 Mexanuka 32/4
Tema 2.1 Conep:xanue 12/2
KunemaTnka Mexanngeckoe  aBukeHMe. OTHOCHTENBLHOCTH  MEXAHHYECKOT'O 4/0 OK 01, [1P62 OVII.06, ITP69 OVIIL.06,
newkeHus. Cucrema otcuera. [Ipsmas u oOpaTHas 3a1a9u MEXaHUKH. OK 02, OK | IIP67 OVIILO06, ITP63 OVIIL.06,
Pannyc-BexTop MaTepruanbHON TOYKH, €0 MPOSKIIMA Ha OCH CHCTEMBI 03, OK 06, | JIPS, JIP9, JIP25, MP4, MP6, JIP32,
koopauHat. Tpaekropus. Ilepemernienune, ckopocth (cpenHsis OK.09 MP21, MP23, MP46, JIP14, JIP13,
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CKOPOCTh, MTHOBEHHAsI CKOPOCTh) ¥ YCKOPEHUE MaTepHaIbHOM TOUKH,
WX MPOEKIMH Ha OCH CHCTEMBI KoopanHaT. ClokeHne TepeMeeHni
U CIOXEHUE CKopocTel. PaBHOMEpHOE H  PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JIBIDKEHHE. 3aBHUCHMOCTh KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS U ITyTH MaTepHUaNbHON TOUYKH OT BpEMEHH U X TpaduKH.
CrobOoxHoe mameHne. YCKOpeHHe CBOOOMHOTO MaaeHus. JIBrkeHwme
Tena, OPOIIEHHOTO O] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH U YCKOPECHHSI MaTepHUallbHOM TOYKH OT BPEMEHH H HX
rpadukn. KpuBonmHelHOe nBIWKECHHE. JIBIKEHHE MaTepHaTIbHON
TOYKH IO OKPYKHOCTH. YTJIOBasi W JIMHEWHas CKOpocTh. llepuon u
yactotTa  obOpamienus.  LleHTpocTpemutensHoe — (HOpMAIBHOE),
KacaTeJbHOe (TaHTEeHIIMAIBHOE) U TIOTHOE YCKOPEHHE MaTepHalbHOU
TOYKH.

JIP12

IMpodeccnonaibHO- OPHEHTHPYIOIIEE COIEPKAHUE

[Mpoeknuy  BEKTOPHBIX  BENWYMH. M3MmepuTenbHblE  TPUOOPHI, 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
ONpEeNEAOIIUE JIUHY, JMaMeTp U3AENIUNA, CKOPOCTh BpamieHus. Llena OK 02, OK | I1P67_OVIL.06, ITP63_OVII.06,
JeneHus: mpubopa, Tpelena U3MEPEHHs, TOYHOCTh H3MEpPEHUM. 03, OK 06, | ITP64 OVIL.06, JIP25, MP4, MP6
TexHuueckue  yCTpOMCTBA W TEXHOJOTHMYECKHUE  IPOLECCHI: OK.09 JIP32, MP21, MP23, MP46, JIP14
CIIUIOMETp, M3Y4YEHHE NapaMeTpoB pabOTHl TOYMUIBHBIX THCKOB, K 1.1 JIP13, JIP12
CKOPOCTHBIE TU(THI.
B ToM ynciIe MPaKTHYECKUX U J1a00PATOPHBIX 3aAHATHI 6/2
IIpakTrueckoe 3anstue Nel 2/0 OK 01, OK | ITP62_OVYILO06, ITP69 OVIIL.06,
Pemenue 3a1a4 mo KWHEMaTHKE. Y PaBHCHHS IBHYKCHUS 02, OK 03, | [TP67 OVIIL.06, [TP63_OVII.06,
TpakTnueckoe 3ansTue Ne2 2/0 OK 09, OK | ITP61_OVIL06, JIP1, MP1, MP3, MP15
Penrenue 3aau Ha mapaMeTphl BpalaTeIbHOTO ABHKCHUS 06 MP12, MPI13, MP17, MPI9, MP20
MP45, MP42, MP 43, MP§, MP10
IpodeccnonanbHO-OpEeHTHPOBAHHOE COlep:KaAHUE 2/2
JlaboparopHoe 3anstue Nel 2/2 OK 01, OK | ITP62_OVIIL.06, ITP69 OVII.06,
«OmnpeneneHue MIOTHOCTU BELIECTBA» 02, OK 05, | I1P66 OVIIL.06, ITP610_OVIIL.06
OK 06, OK | ITPG5_OVYIIL.06 I1P63_OVIIL.06,
07, 0K 04 | ITP68_OVII.06, ITP61_OVIL06
OK 09, MP2, MP3, MP7, MP5, MP14, MP15
MK 1.1 MP16, MP23, MP24, MP28, MP29
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MP30, MP31, MP32, MP33, MP34, MF
35, MP37, MP44, MP47, MP48, MP54
MP55, MP56, MP43, JIP26, JIP 27
JIP34, JIP32,

Tema 2.2
Junamuka

Conepxanue

4/0

IlepBeiii 3akoH HproToHa. WHepruanbHble CHUCTEMBI OTCUETA.
Ilpunmun otHocutenbHocTH [anmuies. HewHepimanbHble CHUCTEMBI
orcuera (ompenencHue, mpumepbl). Macca tena. Cuna. [IpunHnmn
cynepno3uuuu cuil. Bropoil 3akoH HplooTOHa 11l MaTepuaabHOU
Touku. Tpernii 3akoH HproTOHAa IS MaTepHadbHBIX TOUYEK. 3aKOH
BCEMUPHOTO TATOTEHHA. OKBUBAJICHTHOCTh TI'PAaBUTAIIMOHHOW U
uHepTHOM Maccel. Cuiia  TSKECTH. 3aBHCHMOCTh  YCKOPEHHS
CBOOOMHOTO TAJCHUS OT BBICOTHI HAJ MOBEPXHOCTHIO TUIAHETHI U OT
reorpaduyeckoii MMPOTHL. JIBYDKEHHWE HEOSCHBIX T W HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMudeckast ckopocts. Cuia
yopyroctu. 3akoH I'yka. Bec tenma. Bec Ttenma, nBukymierocs c
yckopenueM. Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs. CKOJIbKEHUS
u cwia Tpenus nokos. Koadguiuent tpenus. Cuiia CONPOTHBICHUS
MpH /ABWKEHUH Tella B JKUAKOCTH WM Taze, €e 3aBHCHMOCTb OT
CKOPOCTH OTHOCUTENBHOIO ABMXKeHMs. JlaBnenue. I'uapocrtaTuueckoe
nasnenue. Crmta Apxumena. [Jedopmarusi mogaoHOB, Harpy3ka Ha
IIOJIBECHI IIPU TPAHCIIOPTUPOBKE JNETAJIEH M UHCTPYMEHTOB. YUET
MEXaHUYECKUX CHJI B KOHCTPYKIIMU TTPOMBIIUIEHHOTO 000PYIOBaHUS
MIPH IKCIUTyaTallMd ¥ PEMOHTE.

2/0

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

OK.09

IIP62_OVIL06, ITP69_OVILO6,
IIP67_OVILO6, ITP63_OVILO6,
JIP25, MP4, MP6, JIP32, MP2I,
MP23, MP46, JIP14, JIP13, JIP12

B ToM uucae NPAaKTHYCCKUX U naﬁopaTopmﬂx 3aHATHH

2/0

IIpakTrueckoe 3ansTre No3
Pemenne 3amau mo teme «Bumpl cunm B Mexanuke. Cwiia TpeHHS
TTOKOSI, CKOJIBKCHUS, KaUCHUSI, BPAILICHHSD)

2/0

OK 01, OK
02, OK 03,
OK 09

T1P62_OVIL06, [IP69 OVYIL06,
T1P67_OVIL06, [TIP61_OVYIL06

MP1, MP3, MP15, MP12, MPI3,
MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10

Tema 2.3

3aKkoHBI cOXpaHeHHs B

MEXaHHUKe

Conep:xanue

10/2

NMnynsC MaTepHanbHOM TOYKH, CUCTEMBI MaTEPUAIBHBIX TOYEK.
IleHTp Macc cucTeMbl MaTepHaJBHBIX TOYeK. Teopema 0 JBHKEHHHU

2/0

OK 01,
OK 02,

TIP62_OVIL06, ITP69 OVIL06,
I1P67 OVILO6, ITP63_OVILO6,
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ueHTpa macc. Mnynbc cuiibl U U3MEHEHUE UMITYNbca Tela. 3aKOoH OK 03, I[IP68_OVIL.06, JIP25, MP4, MP6,
COXpaHEHHUsI WMITyJbca. PeakTmBHOE ABIKEHHME. MOMEHT HMITyIibCa OK 06, MP 10, MP9, JIP32, MP21, MP23,
MaTepHabHOW TOYKH. IIpemcraBieHHe O COXpaHCHHMH MOMEHTA OK 07, MP46, JIP14, JIP13, JIP12
UMITyJIbCa B LEHTpaJbHBIX moiisix. PaboTa cuibpl Ha MajqoM M Ha OK.09
KOHEYHOM TepeMemnieHnd. I 'padudeckoe TmpeacTaBlIeHHEe padOThI
cunibl. MoutHocTh cuibl. KuHeTHdeckass SHeprusi maTepuaibHOM
Toukn. Teopema 00 HM3MEHEHHWH  KHUHETUYECKOW  SHEPIHHU
MaTepHajJbHOM TOukd. IloTeHIManbHBIE M HEMOTEHIUAIBHBIE CHIIBL.
IlorenumansHass sHeprus. lloTeHUManbHAas  3HEPIHUs  YHOPYTro
neopMUpOBaHHOM MpykuHBI. [loTeHUManbHas »HEpPrusi Teia B
OJTHOPOAHOM I'paBUTalMOHHOM Tone. [loTeHnnanpHast SHeprus Tena B
TPaBUTAIMOHHOM IIOJIEé OJHOPOIHOTO Imapa (BHYTPH W BHE IIapa).
Bropass kocMuueckass CKOpOCTb. TpeTbs KOCMHYECKAsl CKOPOCTb.
CBs13b pabOTHl HEMOTCHIUATBHBIX CHJI C HU3MEHCHUEM MEXaHUYeCKOn
SHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHUsS MEXaHWYECKOW IHEPTHU.
Yrpyrue U Heynpyrue CTOIKHOBEHHUS. BUIBI MPOCTHIX MEXaHU3MOB,
npuHimn ux aeiicreus. Pacuér KIIJ npocTeix MexaHM3MOB (OJIOKOB,
pBIYAroB), UCTIONB3YEMBIX TIPH paboTax B rapaxe.
B ToM YnciIe IpaKTHYECKUX U J1a00PATOPHBIX 3aAHATHI 8/2
[IpaxTrueckoe 3anstue Ned 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
3aKOHBI COXpaHEHUsI B MEXaHHUKE U MX MPUMEHEHNE. OK 02, [MP67_OVII.06, [TP61_OVYII.06
[Ipaktrueckoe 3ausaTue Ne5 2/0 OK 03, MP1, MP3, MP15, MP12, MP13,
Pemenne 3amau Ha (opmynsl pabotel cwi. Pabota W MOIIHOCTH. OK 09 MP17, MP19, MP 20, MP45, MP42,
OHeprus, ee BUIbl. 3aKOH COXPaHEHHsI SHEPTHU MP 43, MP§, MP10
JlaboparopHoe 3ansaTue No2 2/0 OK 01, OK | ITP62_OVIIL.06, ITP69 OVII.06,
«Mzyuenue nedopMariu pacTsHKEHHSD 02, OK 05, | ITP67_OVIL06, [TP61_OVII.06
OK 07, MP1, MP3, MP15, MP12, MP13, MP17
OK 04 MP19, MP 20, MP45, MP42, MP 43
OK 09, MP8, MP10
IIpodeccnonanbHO-OPUEHTUPOBAHHOE COIEPKAHUE 2/2
JlaboparopHoe 3aHsTHE No3 2/2 OK 01, OK | I1P62 OVIL.06, ITP69 OVII.06,
«Ornpenenenrie KO3PHUIMEHTA )KECTKOCTH YIIPYTOTo TEIa» 02, OK 05, | ITP66_OVIIL.06, [TP610_OVIIL.06
OK 07, I1P65 OVII.06 TTP68 OVII.06,
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OK 04 I[1P61_OVIIL.06, MP2, MP3, MP5, MP7
OK 09, MP14, MP15, MP16, MP28, MP31
K 1.1 MP32, MP33, MP34, MP37, MP54
MP55, MP56, MP43, JIP34, JIP32,
Tema 2.4 Conep:xanue 6/0
Crartuka n AbcomoTHO TBepaoe Teno. [locTymaTenbHOe | BpamaTeNnbHOE 2/0 OK 01, [MP62_OVII.06, ITP69_OVII.06,
rHApoCTaTHKA NBIDKCHUE TBEpAOTO Tena. MOMEHT CHIIBI OTHOCUTENBHO OCH OK 02, OK | ITP67 OVIL06, ITP63 OVII.06,
BpameHus. [lnedo cunpl. CrojkeHue CHII, TPUIIOKEHHBIX K TBEPIOMY 03, OK 06, | I1P68 OVIL.06, JIP25, MP4, MP6,
terny. LleHTp TsbkecTm Tema. YCIIOBHS paBHOBECHSI TBEPIOTO TeJa. OK 07, OK | JIP32, MP21, MP23, MP46, JIP14,
YcroitunBoe, HEYCTOWYNBOE, 0€3pa3IUIHOE PAaBHOBECHE. 09 JIP13, JIP12
IIpodeccnonanbHO- OpHeHTHPYOLIEE COAEPKAHNE
JaBnenne skuakocTe ® ra3zoB. [ mWapocTaTmdeckoe JIaBliCHHE. 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
Enunuiel u3mepenus aapiaeHus. [IpuOoph! A1 U3MEpPEeHHS JIaBICHHUS. OK 02, [1P67 _OVII.06, I1P63 OVIIL.06,
YpaBHeHue bepHyinu 1 uaeanbHON KUIKOCTH KaK Kak CIEACTBUE OK 03, [1P64 OVIIL.06, JIP25, MP4, MP6,
3aKOHA COXPAHEHUS] MEXaHUYECKOH SHEPrUu. OK 06, JIP32, MP21, MP23, MP46, JIP14,
OK 09 JIP13, JIP12
K 1.1
B ToM unciIe NPAKTHYECKUX U JIA00OPATOPHBIX 3aHITHH 2/0
[pakTrueckoe 3anstue Ne6 Pemenue 3anad Ha Temy «PaBHOBecue 2/0 OK 01, OK | ITP62 OVIIL.06, ITP69 OVII.06,
a0COJIFOTHO TBEPABIX TEID» 02, OK 03, | [TP67 OVII.06, [TP61_OVII.06
OK 09 MP1, MP3, MP15, MP12, MP13,
MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
Pa3znen 3 MoJsiekyasipHasi GU3HKa M TEPMOIMHAMHKA 40/2
Tema 3.1 Conep:xanue 8/2
OcHOBBI MOJIEKYIAPHO- | OCHOBHBIE MOJIOKEHUSI MOJIEKYJIsipHO-KHHeTH4Yeckoil Teopun (MKT), 4/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
KHHETHYeCKOH TeOpHH | ux omnbiTHOe obOocHoBanuwe. Juddysus. BpoyHOBckoe aBUKEHHE. OK 02, [MP67_OVIL.06, ITP63_OVII.06,
XapaxkTep IBM)KEHUA M B3aUMOJIEMCTBUA 4acTHUI BemlecTBa. Moaenu OK 03, JIP25, MP4, MP6, MP13, MP17,
CTPOCHHUS Ta30B, XUAKOCTEH W TBEPHABIX TeI U OOBSICHEHHE CBOWCTB OK 06, MP18, MP19, MP20, JIP32, MP21,
BEIlIECTBA Ha OCHOBE 3TUX Mojelied. Macca U pa3Mepbl MOJIEKYJ OK 09 MP23, MP46, JIP14, JIP13, JIP12

(atromoB). KommuectBo BemectBa. [loctossuHas ABoraapo. TeruioBoe
paBHOoBecue. TemmepaTypa u cnocoObl ee wusMmepenus. lllkana
temneparyp Llenscus. Mojens upealbHOrO rasa B MOJIEKYJISIPHO-
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KMHETHYECKOM TEOPUHU: YaCTULBI raza ABUKYTCA XAOTUYCCKU U HE
B3aUMOJICUCTBYIOT IpYyr C Jpyrom. ['a30Bble 3aKOHBI. YpaBHECHHE
MengeneeBa-Knaneiipona. AOcomioTHass Temmeparypa  (IIKama
temneparyp KenpBuna). 3akon [lampToHa. M3omporeccsl B
UICaNbHOM Tra3e € IOCTOSHHBIM  KOJMYECTBOM  BEILECTBA.
I'padnueckoe mpepcraBieHne H30IMPOIECCOB: H30TEPMa, H30X0pa,
n3o6apa. CBsi3b MeEXJy JaBICHUEM W CpPeAHEH KHUHETUYCCKOU
SHEPTHEeM  MOCTYMATEeIBHOTO  TEIUIOBOTO  JBIDKEHUS  MOJICKYJ
U7eaTbHOrO Ta3a (OCHOBHOE YPaBHEHHE MOJEKYIISIPHO-KHHETHIECKON
TEOpHUH uAeanbHOro rasza). CBsA3p aOCONIOTHON TeMmIeparypsl
TEPMOJMHAMUYECKOW CUCTEMBI CO CPEAHEN KMHETUUYECKOW 3HEPrUeu
MOCTYINATEIBHOr0 TEIUIOBOTO ABWXKEHUS €€ uacTtull. [IpuHuumnsl
monbopa Marepualia JAeTaleld MalliH W WHCTPYMEHTOB Ha OCHOBE
TEOPHUH CTPOCHISI BEIIECCTBA.

B TOM YHciIe MPAKTHYECKUX U J1a00PATOPHLIX 3aHATHIA 4/2
[IpaxTrueckoe 3anstue Ne7 2/0 OK 01, OK | I1P62_OVIL.06, ITP69 OVII.06,
Pemenne 3amau mo Teme «OcHoBel MKT. YpaBHeHHME COCTOSHUS 02, OK 03, | I[TP67 OVII.06, I[TP63 OVIIL.06,
UJICAILHOTO Ta3ay OK 09, OK | I1P61 OVIIL.06, [TP64 OVIIL.06
06, OK 09 | JIP1, MP1, MP3, MP15, MP12, MP13,
IK 1.1 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
ITpodeccnoHaaTbLHO-OPHEHTHPOBAHHOE COlEPIKAHIE 2/2
JlaboparopHoe 3anstue Nod 2/2 OK 01, OK | ITP62 OVIIL.06, ITP69 OVII.06,
«IIpoBepka ra3oBbIX 3aKOHOBY 02, OK 05, | ITP66 OVIIL.06, ITP610_OVII.06
OK 06, OK | TTP65 OVIIL.06, ITP63_OVIIL.06,
07, 0K 04 | ITP68_OVIIL06, ITP61_OVII06
OK 09, | MP3, MP5, MP15, MP23, JIP26, ,
IK 1.1
Tema 3.2 Conep:xanue 18/0
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OCHOBBI
TePMOAUHAMHUKH.
TenjoBble MAIIMHBI.

Tepmoaunamuueckast (T) cuctema. 3amanne BHEIIHUX YCIOBUH IS
TEPMOIMHAMUYECKON cUCTeMbl. BHelIHNE 1 BHYTpeHHHUE IapaMeTphbl.
[TapameTpsl TepMOAMHAMHUYECKON CHUCTEMBI KaK CpeIHHE 3HAUCHUS
BEJIMYMH, ONHCHIBAIOIINX €€ COCTOSHHE Ha MHKPOCKOIHMYECKOM
ypoBHe. HyneBoe Hauano tepmonuHamMuku. CaMOIIPOU3BOJIbHAS
penakcanus — TEPMOAMHAMHMYECKOH  CHCTEMbl K  TEIUIOBOMY
paBHOBecHI0. MoJieNb HeadbHOTO T'a3a B TEPMOJMHAMUKE - CHCTEMA
ypaBHeHU#: ypaBHeHre MeHaeneeBa-Knamneiipona u BepakeHUe s
BHYTPEHHEU 3HEPIUU. Y CJIOBUS MIPUMEHUMOCTH 3TOM MOJAEIIN: HU3Kas
KOHIIGHTpAIMs YacTUL, BBICOKHE TeMIepaTyphl. Brolpaxkenue ms
BHYTPEHHEH YHEPTUHM OJHOATOMHOTO UICAILHOTO ras3a.
KBazuctarnueckne ¥ HECTaTHUECKHE IPOLECCHL. JJIEMEHTapHas
pabora B TepMmomuHamuKe. BprancieHne paboTel mo rpaduky
nporecca Ha pV-auarpamme. Teronepenaya Kak crnocod U3MEHEHHUs
BHYTPEHHEH SHEPTrUH TEPMOIUHAMUYECKON CHCTEMBI 0€3 COBEPLICHUS
pabotel. KoHBekius, TemionpoBoaHOCTh, H3IyudeHue. KomudecTBo
TEIIOTHL. TeroeMKocTh Tena. Y AeabHas U MOJSAPHAs TEIUIOEMKOCTH
BelllecTBAa. YpaBHeHMEe Maiiepa. YenpHas TemIoTa CropaHus
TormBa. Pacuer KonuyecTBa TEIIOTH NpH Tertonepenayde. [lonstue
00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOAWHAMHMKH.
Buytpennsisi sueprus. KonndecTBo TerioTsl u paboTa Kak Mephl
M3MEHEHUS BHYTPEHHEH S3HEPruy TEPMOANHAMHYECKOH CUCTEMBI.
Bropoii 3aKk0H TepMOAWHAMUKHU IS PABHOBECHBIX IPOLIECCOB: Yepe3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJAMHAMHYECKOH CHCTEMBI
MPOXOJIUT €AMHCTBEHHAs anabara. AOCOIOTHAS TeMIlepaTypa.
Bropoii 3akoH TEpMOAMHAMHMKH MJIsi HEPAaBHOBECHBIX IPOLIECCOB:
HEBO3MOXKHO TepenaTh TEIIOTY OT OoJiee XOJOJHOTO Tena K Ooee
HarpetoMy ©Oe3 kommeHcauuu (Kmaysmyc). HeoGpatumocts
NPUPOAHBIX TpoueccoB. [IpUHIUMIBI AEHCTBHUSA TEMJIOBBIX MAIIHH.
KITJI. Makcumansnoe 3nauenue KII. Iuxn Kapwo.

DKOJOTrHYECKHE AaCIEKTHI HCITOJIb30BAHUS TEIIOBBIX )IBPIFaTeHeﬁ.
TenyoBoe 3arpsi3HEHNE OKPY>KAIOLIEH CpeJibl.

4/0

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

TIP62_OVYIL06, IIP69_OVIL06,
IIP67_OVILO6, TIP63_OVILO6
IIP61_OVILO06, IIP64 OVILO06, JIP25
MP4, MP6, MP13, MP17, MP18, MP19
MP20, MP30, MP35, JIP32, MP21
MP23, MP46, JIP14, JIP13, JIP12, JIP16
JIP27

IIpodeccnonanbHO- OpHeHTHPYIONIEe COep/KaHue
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TexHuueckre  YCTpOWCTBA M TEXHOJOTMYECKHE  IMPOLECCHI:, 6/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
MU3EIbHBIA W KapOIOpaTOpHBIM JABHUraTeNld, IapoBas TypOuWHa, OK 02, [1P67_OVII.06, [1P63_OVII.06
MONTydYeHNe CBEPXHU3KUX TeMIepaTyp, yTWIH3alus 'TeruioBhIX" OK 03, [1P64_OVIL.06, JIP25, MP4, MP6
OTXOJIOB C HCHOJIb30BAHMEM TEIJIOBOTO HACOCA, YTHUIM3ALUSA OK 06, MP13, MP17, MP18, MP19, MP20
OMOOPTaHMYECKOTO TOIUIMBA i1  BEIPaOOTKHM  "TEIUioBOH" W IIK 1.1 JIP32, MP21, MP23, MP46, JIP14
AMEeKTpodHepruu.  KoMIpeccopHbie, XOJNOAWIBHBIE  YCTaHOBKH, JIP13, JIP12, JIP16
YCTaHOBKU CHCTEM KOHJIMIIMOHUPOBAHUS BO3yXa, TCILUIOBBIC HACOCHI.
Bunbl cucteM TeIuionoTpeONCHUs; YCTAHOBKH, MNOTPEOSIONIHe
TEIUI0, OTPeOUTENIbCKUE TEIIOBBIE CETH, IMyHKTHI 00OTpeBa, WHBIS
BO3BCJICHUsI  MOJOOHOTO  poja  WCIONb30BaHWA. Temio- U
BJIArO3alllUTa 3JaHWH W JJIS PEMOHTa TPAHCIOPTHBIX CPEJCTB.
[IpumeHeHre TTHEBMATUYECKUX WHCTPYMEHTOB TIPH BBITIOJHEHHUH
PEMOHTHBIX padoT.
B ToM uncie npakTHYECKUX U J1a00PATOPHBIX 3aHATHH 8/0
IMpaktuueckoe 3amsaTre N8 2/0 OK 01, I1P62_OVII.06, TTP69 OVII.06,
JlaBneHue sxuIKoCcTel U TBepAbIX Ten. 3akoH Ilackais. OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
[IpakTrueckoe 3anstHe Ne9 AOCONIOTHBIE W OTHOCHTEIBHBIC 2/0 OK 03, [1P64_OVIL.06, MPS, MP9, MP10
nedopMariy TBEPABIX Tell OK 09, MP21, MP17, MP13, JIP 26, JIP14
OK 06 JIP23,JIP13
K 1.1
IIpaxTrueckoe 3anstre Ne 10. 2/0 OK 01, OK | ITP62_OVYILO06, ITP69 OVIIL.06,
Pemenne 3amau no teme «OCHOBBI TepMOAMHAMUKHU. [IpumeHeHMe 02, OK 03, | I[TP67 OVII.06, [TP63 OVIIL.06,
MEepBOro HayaJla TEPMOJIMHAMUKH K U30MPOLIECCAM)) OK 09, OK | I1P64 OVIIL06, JIP1, MP1, MP3, MP15
[TpakTrueckoe 3anstre No 11 2/0 06 MP12, MP13, MP17, MP19, MP 20
Pemenne 3agau mo Teme «KIIJ[ TenaoBEIX ABHTATEICH) K 1.1 MP45, MP42, MP 43, MP8, MP10
Tema 3.3 Conep:xanue 14/8
ArperaTHble cocTossHust | [lapooOpasoBanne u KoHAeHcanus. lcmapeHWe W KHUIIGHUeE. 2/0 OK 01, [1P62_OVII.06, ITP69_OVII.06,
BemecTea. Pa3oBbie VnaenbHas ~— Temora  napooOpa3oBaHUSL. Hacpimennsle  u OK 02, [1P67_OVIL.06, ITP63_OVII.06,
nepexoabl HEHACBIILIEHHbIE Maphl. KadecTBeHHAss 3aBUCHUMOCThH IUIOTHOCTU H OK 03, [1P64 OVII.06, JIP25, MP4, MP6,
JIaBJICHUSI HACBILIEHHOIO Mapa OT TEeMIEPATypbl, ©X HE3aBUCUMOCTH OK 06, MP13, MP17, MP18, MP19, MP20,
0T 00beMa HACBIIEHHOTO Mapa. 3aBUCUMOCTh TeMITepaTyphl KUIICHIS OK 09 JIP32, MP21, MP23, MP46, JIP14,

OT JaBJICHHUA B MXHUIAKOCTH. BraaxnocTb BO3yXa. AOcomoTHas u

JIP13, JIP12
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OTHOCUTENbHAs BIAXHOCTb. TBepaoe Tenmo. Kpucrammmyeckue u
aMopdHBIe Telaa. AHM3OTPONHUS CBONCTB KpHCTauioB. IlnaBneHue u
KpUCTAJUTH3aHA. Y IeTbHAas TeIUIoTa rmaBineHus. CyonumMarusi.
Hedopmanuu tBepaoro tena. Pactsokenue u cxarue. Casur. Moayiib
HOwnra. Ilpemen ympyrumx npedopmaruii. TerioBoe pacmmpeHwe
JKUAKOCTEH W TBEPIBIX Tell, 00beMHOE W JMHEWHOe pacIInpeHue.
AHTapMOHHM3M TEIJIOBBIX KOJ€OaHHWH YacCTHIl BEIECTBA KaK MPHUYUHA
TEIIOBOTO pacIIMpeHus Tel (Ha KaYeCTBEHHOM YPOBHE).
IIpeobpazoBanme »2HEpruM B (Pa30BBIX Iepexomax. YpaBHCHHUE
TeroBoro Oanadca. I[loBepxHocTHoe HaTsbkeHHe. KoadduuumeHt
MOBEPXHOCTHOTO HaTsmKkeHus. KanwmispHele siBinenus. JlaBiaenue moj
WCKPUBIIEHHON NOBEPXHOCTHIO kxuaKkocTu. Dopmyna Jlamnaca.

IIpodeccnonanbHO- OpHeHTHPYOLIEE COAEPKAHNE

Buner xxuakocredi. Cuibl, TEHCTBYIONUE HA KXUAKOCTh. Dusndeckue 4/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
cBoiicTBa  kuakocted.  [lpupoga  TemoBoro  HM3Iy4YeHHSI. OK 02, OK | ITP67_OVIIL.06, I[TP63_OVIIL.06,
Tenmonepemxaya npu CBOOOIHOM JIBYOKEHUU SKHIKOCTH. 03, OK 06 | I1P64 OVIL.06, JIP25, MP4, MP6,
Temnmonepenaua 0pu  KUNEHUM KUAKOCTU M KOHJIEHCAIUU. K 1.1 MP13, MP17, MPI18, MP19, MP20,
[TapameTpsl BIakHOTO BO3ayXa. CBOMCTBA BOJBI M BOASIHOTO Tapa. JIP32, MP21, MP23, MP46, JIP14,
ArperaTHble COCTOSIHHS PAacXOJIHBIX MaTepHallOB Tpu padote JIP13, JIP12, JIP16, JIP27
NPOMBIIUIEHHOTO  OOOPYAOBaHMSA, YCJIOBUS M MOAJCPKAHUS
ONTUMATILHOTO TEMIIEPATYpPHOTO pEeXUMa TPH IKCIUTyaTalud |
peMoHTe 000opyaoBaHMA. YUET ynpyrux aedopmManuii Ipu TEIUIOBBIX
npoleccax, IPOUCXOIIIINX B KOHCTPYKIHSAX.
B ToM ymcie IpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHI 8/8
IpodeccnonanbHO-OpEeHTHPOBAHHOE COlep:KaAHIE 8/8
JlaGoparopHoe 3ansTue Ne5 212 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
«Onpenenenne  Kod(pUIUEHTa  MOBEPXHOCTHOH  IUIOTHOCTH OK 02, [1P66_OVII.06, ITP610_OVYIL06
JKUIKOCTH METOIOM OTPHIBA KaIleNb) OK 05, [1P65 _OVII.06, I[TP63 OVIIL.06,
OK 06, [1P68_OVII.06, ITP61 OVIIL.06
OK 07, MP3, MP5, MPI5, MP28, MP31,
OK 04 MP32, MP33, MP34, MP37, MP54,
OK 09, MP55, MP56, MP43, JIP34, JIP32
JlaGoparopHoe 3ansiTue Neb 2/2
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«OHI)C)_ICHCHI/IC BJIQAXKHOCTH BO3yXad U aTMOC(i)epHOI‘O JaBJICHUS)

Jlaboparopuoe 3aHsTre Ne7 2/2
«OmnpejeneHue yAeTbHON TETIIOEMKOCTH BEIECTBAY
Jlaboparopuoe 3ansaTre No§ 2/2
«OnpeeneHue MOAYIS YIPYTOCTH PE3UHBI)
Pa3nen 4 DaekTpoanHaMHKA 71/16
Tema 4.1 Conepxanune 14/0
DJIeKTPOCTATHKA DeKTpu3anus Tel M e IMPOsBIACHHs. DJICKTpHYECKHM 3apsa. J[Ba 8/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
BHIIa DOJEKTPUUICCKUX 3apsAfoB. IIpOBOTHWKH, IUINEKTPUKHA W OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
MOJYTIPOBOAHUKHU. OJIEMEHTAPHBIM AIIEKTPUUECKUN 3apsia. 3aKkoH OK 03, [1P68_OVII.06,
COXpAaHEHHUs >JIEKTPUYECKOTO 3apsia. BzaumoneicTBue 3apsaoB. OK 06, JIP25, MP4, MP6, MP13, MP17,
Toueunsie 3apsapl. 3akoH Kymona. Onektpuueckoe mnoie. Ero OK 07, MP18, MP19, MP20, JIPS, JIP6, JIP32,
JelcTBHC Ha 3JIEKTPUUECKHE 3apsiapl. HanpsixeHHOCTD OK 09 MP21, MP23, MP44, MP38, MP39,

anekTpuyeckoro mods. IlpoGHbril 3apsin. JIMHUM HanpsKEHHOCTH
NEKTPUIECKOro Noist. OJHOPOIHOE SIEKTPUUECKOE MOJIE.
[ToTeHManbHOCTH ANEKTPOCTATUUECKOTO MOJIAL. Paznocts
IMOTCHUHAJIOB W HAIPAKCHUC. HOTGHHI/IaHBHaH OHEprusg 3apsja B
UIEKTPOCTATHYECKOM MoJie. [loTeHnnan 3IeKTpoCcTaTHYECKOTO MOJIS.
CBs3p  HanpsHKEHHOCTH MO M Pa3HOCTH IOTEHLIHWANOB IS
3JEKTPOCTaTUYEeCKOro  momst  (Kak ~ OJHOpPOJHOrO, TaKk U
HEOJTHOPOHOTO). [IpHHIHUI Cynepro3uIny SIEKTPUYECKUX MOJIEH.
Ilone Toueunoro 3apsaa. Ilone paBHOMEpHO 3apsDKEHHOM CQephl.
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00beMy 11apa. [loje paBHOMEpHO
3apsDKEHHOM ~ OeckoHewHOW — IIockocTH.  KapTuHbel  nuHUR
HaNPsYKEHHOCTH 3TUX MOJIEH M SKBUITOTEHLUAIBHBIX TOBEPXHOCTEM.
[IpoBOZHHMKM B 3NEKTPOCTATUYECKOM IIOJE. YCIOBHUE PaBHOBECHS
3apsI0B. Hudnextpuku B 3NEKTPOCTATUIECKOM ToJe.
JusnexTpuyeckas IpOHUIIAEMOCTh BEIIECTBA.

Kongencartop. OneKTpOEMKOCTh KOHAEHCATOpa. IEKTPOEMKOCTb
TJIOCKOTO KOHJ/IEHCATOpa. [NapannensHOe COETMHEHHE
KoHAeHcaTopoB. [locnenoBaTensHOE cOeTUHEHNE KOHIEHCATOPOB.
OHeprusi 3apsHKEHHOTO KOHAeHcaTopa. JIBWKeHue 3apshKeHHOM
YaCTHIIbI B OAHOPOAHOM 3JIEKTPUUYECKOM MOJIE.

MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
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IIpodeccnonaibHO- OpHEeHTHPYIOLIEe COepKaHue

DJeKTpocTaTu4ecKue SIBICHHS, MX YYeT W NpUMEHeHHe B ObITy U 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
TEXHHKE. MeTtoibl MpeIOTBpAIeHUs 3EKTPOCTATUIECKUX OK 02, [1P67_OVIL.06, ITP63_OVII.06,
BO3TOpaHHWA. OKpaHHpOBaHWE Tmpu pabore oOOpymoOBaHUS U OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6,
peMOHTHBIX paboTax. [IpuMeHeHHEe SKPAaHUPOBAHUS IJIS 3AIUTHI OT OK 06, MP13, MP17, MP18, MP19, MP20,
CTaTUYECKOr0 DJIEKTPUUYECTBA MPU TPAHCHOPTUPOBKE U MOTPY3KE OK 07 JIP5, JIP6, JIP32, MP21, MP23,
JleTalieii U UHCTPYMEHTOB OOJIBIIUX IUIOMIAICH U3 CHHTETUYSCKUX K 1.1 MP44, MP38, MP39, MP46, JIP14,
MaTtepraioB. CTaTHYECKOE OJICKTPHUECTBO TIPH TIedaTH, paboTa JIP13, JIP12, JIP27, JIP28, JIP31
3NEKTPOIPUOOPOB  (OPITEXHHMKH, O0OrpeBareneii), OIpeaeIcHue
SAVHUI] HM3MEPEHUS W Pa3MEPHOCTH WCIIOJB3YEMBIX MapaMeTpoB
paboThl, TapaMeTpel  AIEKTPUYECKON 1memu Tpu  pabote
KOHJICHCATOPOB W MOTPEOUTENEH dJIeKTPOIHEPTHH.
B TOM uncie NPAKTHYECKUX U JIa00PATOPHBIX 3aHATHH 4/0
IMpaktudeckoe 3ausTre Nel2 2/0 OK 01, I1P62_OVII.06, ITP69 OVII.06,
Pemenne 3aau mo reMe « DNEKTPOCTATHKAY» OK 02, [1P67 _OVII.06, I[TP61_OVYIL.06
[TpakTrueckoe 3anstue Nel3 2/0 OK 03, MP1, MP3, MP15, MPI12, MPI13,
Pemenune 3amad no teme «CoenHeHNE KOHACHCATOPOB B OaTaperoy OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
Tema 4.2 Conep:xaHue 26/12
HocTosiHHBIN

IEKTPUYECKUH TOK. Cuna toka. IlocTosiHHBIA TOK. YCIOBUS  CYLIECTBOBAHUS 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
MOCTOSTHHOTO 3JIEKTpHYecKoro Toka. Mcrounnku Toka. HanpsikeHne OK 02, [1P67_OVIL.06, ITP63_OVII.06,
U u DIAC €. 3akon Oma mus ydacTKa HEMH. OJIEKTPHUYECKOE OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6,
CONPOTUBJICHUE.  3aBUCUMOCTH  CONPOTHBICHHUS  OJHOPOIHOTO OK 06, MP13, MP17, MP18, MP19, MP20,
MPOBOJHAKA OT €ro UIMHBI W TUIOMAAHN MOMEPEYHOT0 CEYEHUSI. OK 07, JIPS, JIP6, JIP32, MP21, MP23,
YnenbHoe COTIPOTHUBJICHHE BEIIIECTBA. [TocnegoBaTensHOE, OK.09 MP44, MP38, MP39, MP46, JIP14,

napajuleIbHOE, CMEIIaHHOE COeIMHEHHe IPOBOAHMKOB. Pacuer
Pa3BeTBICHHBIX 3JeKkTprueckux ueneil. [Ipasuna Kupxroda.

Pabota snexrpruueckoro Toka. 3akoH xoynsa-Jlenna.

MoOIIHOCTh NMEKTPUIECKOTO TOKa. TemnoBast MOIIHOCTb, BBIAETsIEMAast
Ha pe3ucrope. OJIC U BHyTpeHHEE CONPOTUBICHHE UCTOYHMKA TOKA.
3akon Owma uis TOMHOH (3aMKHYTOW) 3JCKTPUYECKOW IICTIH.
MountHocTh ncTouHHKa ToKa. KopoTkoe 3amMbIKaHue.

JIP13, JIP12, JIP28, JIP31
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KOH,Z[CHCHTOP B IICTIX ITIOCTOSAHHOI'O TOKA.

IIpodeccnonanbHO- OpHeHTHPYIOLIEE COAEPKAHNE

Paznuunble neiicTBUS  TOKa. CriocoObl  TpenoTBpaIleHUsT OT 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
KOPOTKOTO  3aMmblkaHus. Bunel  npenoxpanurteneil.  Yrtenue OK 02, [1P67_OVIL.06, ITP63_OVII.06,
DNEKTPUYCCKUX CXeM. Pacder mapaMmMeTpoB IienH. TeXHWUYECKHe OK 03, I1P68_OVIIL.06, 11P64 OVIIL.06
YCTPOMCTBA M TEXHOJIOTUYECKHE TPOIECCHl: aMIIepMeTp, BOIBTMETD, OK 06, JIP25, MP4, MP6, MP13, MP17,
peocTar, CYETYMK DJJIEKTpUYECKOoW sHepruu. Pacxog wu  yuer OK 07, MP18, MP19, MP20, JIPS, JIP6, JIP32,
SHEPrOPeCcypcoB TEIJI0BOM SHEPTHH. Bunsr COeIMHEHMS OK 09 MP21, MP23, MP44, MP38, MP39,
OCBETUTENBHBIX NPUOOPOB B  TOMEIIeHHAX. lcmomb3oBaHwme IIK 1.1 MP46, JIP14, JIP13, JIP12, JIP2S,
TEIIOBOTO JICHCTBUS TOKA 11l 00pabOTKH AeTanell 1 HHCTPYMEHTOB. JIP31
B ToM 4ncie npakKTHYECKUX U J1a00PATOPHBIX 3aHATHH 22/12
ITpakTrueckoe 3anstue Nel4 2/0 OK 01, OK | ITP62 OVIIL.06, ITP69 OVII.06,
Pemenue 3anau «3akonsr Oma. CONpoOTHBICHUE) 02, OK 03, | [TP67 OVII.06, [TP61_OVII.06

OK 09 MP1, MP3, MP15, MP12, MP13,
IIpaktnueckoe 3anstue Nel5 Pemenue 3agau  «CMmenianHoe 2/0 MP17, MP19, MP 20, MP45, MP42,
COCIIMHEHHE MTPOBOJHUKOB) MP 43, MP8, MP10
I[MpakTrdeckoe 3ausTre Nel6 2/0
Pemrenne 3amau mo teme «PaboTa, MOIIHOCTH M COMPOTHBIICHUE
3JIEKTPUYECKOTO TOKA
JlaGoparopHoe 3ansTue Ne9 2/0 OK 01, OK | ITP62_OVYIL06, ITP69 OVIIL.06,
«[IpoBepka 3akoHa OMa JJisl y4acTKa eI 02, OK 05, | ITP67_OVIL06, [TP61_OVII.06
JlaboparopHoe 3ausTue NelQ 2/0 OK 07,0K | MP1, MP3, MP15, MP12, MP13,
«MccnenoBanne 3aBHCHMOCTH MOIIHOCTH, ITOTPEOIIAEMON JlaMTION 04 MP17, MP19, MP 20, MP45, MP42,
HaKaJIMBAHVS OT HATIPSDKCHUS HA €€ 3KUMax)» OK 09, MP 43, MP8, MP10
IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COlEPIKAHUE 12/12
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JlaboparopHoe 3ansTue Nel 1 212 OK 01, OK | ITP62 OVIL.06, ITP69 OVII.06,
«Ormpeenenre yIeIpHOTO COMMPOTUBICHUS TIPOBOTHUKA) 02, OK 05, | ITP66_OVIIL.06, ITP610_OVIIL.06
OK 07, OK | ITP6S_OVYIIL.06, ITP68_OVII.06,
04 [1P61_OVIIL.06, MP3, MP5, MP15,
OK 09, MP28, MP29, MP30, MP31, MP32,
MP33, MP34, MP37, MP54, MP55,
MP 56, MP 43, JIP34, JIP32,
JlaGoparopHoe 3ansTue Nel2 2/2 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
«OKCcIepMEeHTaIbHAs TPOBEpKA 3aKOHOB  IMApaUICILHOTO H OK 02, [1P66_OVII.06, [TP610_OVII.06
MOCIIEOBATENIFHOTO COeTMHEHMSI POBOIHUKOBY OK 05, I1P65_OVII.06, I[TP68 OVIIL.06,
JlaboparopHuoe 3anstue Nel3 212 OK 07, [MIP61_OVII.06, [TP64_OVIL.06
«3yuenne pabotel  MynbTHMeTpa. Omnpenmenenne JSAC wu OK 04 MP3, MP5, MP15, MP28, MP29,
BHYTPEHHETO COMPOTHBIICHIS HCTOUHUKA DIIEKTPHUSCKON SHEPTHID) OK 09, MP30, MP31, MP32, MP33, MP34,
MK 1.1 MP37, MP54, MP55, MP 56, MP 43,
JlaboparopHoe 3ansTue Nel4 2/2 P34, TIP32
«Ormpeenenrie TeMnepaTypHoOro K03 uIreHTa Me I ’ ’
JIabopatopHoe 3austue Nel5 2/2
«OnpeneneHne CONPOTUBICHUS PE3UCTOPA METOJIOM MAPKHUPOBKI»
JIabopatopHoe 3ausitue Nel6 2/2
«Omnpenenenue KIIJI HarpeBateneii»
Tema 4.3 Conep:xaHue 16/4
DJIEKTPHYECKHUI TOK B | DieKTpuieckass POBOJANMOCTh PA3IMYHBIX BEHIECTB. DJIEKTPOHHAS 6/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
Pa3JIH4YHBIX cpeaax MPOBOJAMMOCTb TBEPIBIX METAJJIOB. 3aBUCHUMOCTH CONPOTHBIICHUS OK 02, [1P67_OVIL.06, ITP63_OVII.06,
METAJIJIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb. JIEKTPHUUECKUN OK 03, [1P68_OVII.06,
TOK B BakyyMme. CBOICTBa 3JI€KTPOHHBIX My4yKoB. [lomynpoBogHuKy. OK 06, JIP25, MP4, MP6, MP13, MPI17,
CoOcTBeHHass W TMPUMECHAs MPOBOJMMOCTh IOJYIPOBOJIHUKOB. OK 07, MP18, MP19, MP20, JIPS, JIP6, JIP32,
CgoiictBa p-n-nepexona. IlonynpoBoaHukoBsie pHOOPHI. OK.09 MP21, MP23, MP44, MP38, MP39,

ONEeKTpUYECKU  TOK B 3JEKTPONMTAX.  OJNEKTPOJTUTHYECKAs
JIACCOTTHAITUS. DIEKTPOIN3. 3aKkoHbI Dapajes A AIEKTPOIN3a.

DIIEKTpUYECKUI TOK B raszax. CamocTosITeNnbHbIN 51
HECaMOCTOSITeNIbHBIN pa3psn. Pa3iauduHble THUMBI CaMOCTOSITEIBHOTO
pazpsna. Monausa.  [Inasma.  TexHuueckue — yCTpoOHCTBA U
MPaKTUYECKOE TMPUMEHEHHUE: Tra3opaspsaHble JIAMIIbI, 3JIEKTPOHHO-
JydeBasi TpyOKa, IMOJIyIPOBOTHUKOBBIE TPUOOPHL: JTUOJI, TPAH3UCTOP,

MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
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(bOTOI[I/IOI[, CBETOAHO, I'aJIbBaHHKA, pa(bI/IHI/II)OBaHI/IC MCIH, BBIIIJIaBKa

QTIOMHHUS, ANIEKTPOHHAS MHUKPOCKOTIHSI. PaGora
MOJTYTIPOBOIHUKOBBIX JATYNKOB IPUCYTCTBHSI M JIBUIKCHHSL.
B ToM 4mciIe mNpaKTHYeCKUX M J1a00PATOPHBIX 3aHATHI 10/4
IIpakTudeckoe 3ausTre Nel7 2/0 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
Pemenne 3a1au mo reMe «QNEKTPUUYECKUI TOK B Pa3IMYHBIX CpEIax» OK 02, [1P67_OVII.06, [TP61_OVYIIL.06
Jlaboparopuoe 3anstue Nel7,18 4/0 OK 03, MP1, MP3, MP15, MP12, MP13,
«M3y4deHue SNIeKTPUIECKUX CBOWCTB MOJTYITPOBOTHIKOB) OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
IIpodeccnonalbLHO- OpUEHTHPYIONIIEE COlep:KaHue 4/4
JlaboparopHoe 3ansTHE No19 2/2 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
«OrmpenieneHne 3MEKTPOXUMHUUECKOT0 3KBUBAJIEHTa MeJIU B Tpoliecce OK 02, [1P66_OVII.06, ITP610_OVYIIL06
AIIEKTPOIN3a CyIb(aTa Meam» OK 05, [1P65 _OVII.06, I[TP68 OVIIL.06,
JlaboparopHoe 3ansTHE No20 2/2 OK 07, [1P61_OVII.06, [TP64_OVYIL.06
«3aBUCHMOCTH CONPOTHUBJIEHHS OT TEMIIEPATYPhI 00Pa3LOB METAlIA U OK 04 MP3, MPS, MPI15, MP28, MP3I,
HOJIYTIPOBOIHUKA OK 09, MP32, MP33, MP34, MP37, MP54,
MK 1.1 MP55, MP 56, MP 43, JIP34, JIP32
Tema 4.4 ConepsxaHue 7/0

MarHuTHOe moJie B3anmoseiicTBre MOCTOSHHBIX MArHUTOB U IIPOBOJHUKOB C TOKOM. 1/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
MarautHoe Tmosie. Bektop MarHuTHOM uMHAYKUWH. [IpuHDmn OK 02, OK | [1P67_OVII.06, ITP63_OVII.06,
CYTEPIIO3UIIMA MarHUTHBIX ToJIeH. JINHUM MarHUTHOM WHTYKITUH. 03, OK 06, | I[TP6G8 OVIIL.06, JIP25, MP4, MP6,
MarsuTHoe TmMoje MPOBOAHMKA C TOKOM (MPSIMOTO IPOBOJHHUKA, OK 07 MP13, MP17, MP18, MP19, MP20,

KaTyIIKH W Kpyrosoro Butka). OmbiT Opcrema. Cuna Ammepa, ee
HanpasneHue 1 Moxyibs. Cuna JlopeHna, ee HarpaBlIeHUE U MOMYJIb.
JIBrkeHne 3apsHKeHHOM 4YacTHIBI B OJHOPOJHOM MarHHUTHOM TOJe.
Padora cuner  Jlopenma. MarHuTHOe TOJIe B BEIIECTBeE.
DeppoMarHeTHKH, apa- U IMaMarHeTHKH.

JIPS, JIP6, JIP32, MP21, MP23, MP44,
MP38, MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

IIpodeccnonabLHO- OPHEHTHPYIOIIEE COIEPKAHUE
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YcrpolicTBa, OCHOBaHHBIEC HA CUJIOBOM JACHCTBUU MarHUTHOTO TIOJISL. 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
Y4aéT pgelcTBHS MArHUTHBIX TIOJEH TIpH  pa3sMeIlIeHUH OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
MMPOBOJHUKOB U TIOTpeOuTenel B momemeHnun. OObsICHEHUE OK 03, [1P68_OVII.06, [TP64_OVYIIL.06
poOIM MAarHUTHOrO TMOJsI 3eMJId B JKU3HU PACTCHUH, OK 06, JIP25, MP4, MP6, MP13, MP17, MP18
JKHBOTHBIX, YeJIOBEKA OK 07, MP19, MP20, JIPS, JIP6, JIP32, MP21
K 1.1 MP23, MP44, MP38, MP39, MP46
JIP14, JIP13, JIP12, JIP28, JIP31
B ToM yucie IpakTHYECKUX U J1a00PaTOPHBIX 3aHATHIH 4/0
IIpaktudeckoe 3ausTre Nel8 2/0 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
Pemenue 3agau mo reme «MarHuTHOE TMOJI€ U €70 XapaKTEPUCTUKID OK 02, [1P67_OVII.06, [TP61_OVYIIL.06
TpaxTuaeckoe saustie Nel9 2/0 OK 03, MP1, MP3, MP15, MP12, MP13, MP17
Pemenne 3ana4 no reme «/leiicTBUE MarHUTHOTO ITOJIS Ha 3apAI» OK 09 MP19, MP 20, MP45, MP42, MP 43
MP8, MP10
Tema 4.5 Conep:xanue 8/0
JJ1eKTPOMATHUTHASA
MHAYKIHS SIBneHne »neKTpOMAarHUTHON MHAYKIWH. [I0TOK BekTOpa MarHUTHOM 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
uaaykuuu. DJIC uHIyKUMUA. 3aKOH 3JIEKTPOMArHUTHOM HHAYKIIUHU OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
®apanes. BuxpeBoe anektpuyeckoe mnone. Toku Dyko. I/C OK 03, [1P68_OVIIL.06, JIP25, MP4, MP6,
WHJYKIIUU B MPOBOJAHUKE, JIBIXKYIIEMCS B OJHOPOAHOM MarHUTHOM OK 06, MP13, MP17, MP18, MP19, MP20,
nonie. IIpaBuno Jlenua. MunykTuBHOCTH. KaTynika MHAYKTUBHOCTH B OK 07 JIPS, JIP6, JIP32, MP21, MP23,
[eMd  TOCTOSIHHOTO  ToKa. SIBmenme  camouHnykmuu. OJC MP44, MP38, MP39, MP46, JIP14,
CaMOMHAYKIIMHU. DHEPTHsT MarHUTHOTO TIOJS KATYIIKA C TOKOM. JIP13, JIP12, JIP28, JIP31
DNEeKTpOMarHuTHOE TOoJIe.
IIpodeccnoHanbHO- OPUEHTHPYIOLIIEE COAepP:KAHNE
IIpuMeHeHne SJIEKTPOMAarHUTHOM MHIYKIUH B YCTPOHCTBaxX M 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
arperatax.  IlpaBunma  paboTel W pa3MEIIEHUs  aHTEHH, OK 02, [1P67_OVIL.06, ITP63_OVII.06,
TpaHC(HOPMATOPOB W TEHEPATOPOB B 30HAX CHIIBHBIX MAarHHTHBIX OK 03, [MP68_OVII.06, [TP64_OVYII.06
nosieid. poccenpabie karymku. @epputsl. KaTymika 3axuranus OK 06, JIP25, MP4, MP6, MP13, MP17,
OK 07 MP18, MP19, MP20, JIPS, JIP6, JIP32,
K 1.1 MP21, MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
B ToM 4nciIe NpaKTHYeCKUX M J1a00PATOPHBIX 3aHATHI 4/0
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IIpakTudeckoe 3ausTre Ne2( 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
Pemenne 3amad mo Teme «DNEKTPOMArHWTHAas WHAYKIUS. 3aKOH OK 02, [1P67_OVIIL.06, ITP61_OVYIL.06
AIIEKTPOMATHUTHON HHIYKITUI) OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43
MP8, MP10
[Mpaktuaeckoe 3ansiTre No2 1 2/0
Pemenue 3ana4u no reme « CaMOUHTYKITHS
Pazngen 5 Koe6anust M BOJTHBI 42/8
Tema 5.1 Conep:xanue 8/4
MexaHH4YecKHe KonebarenvHas cuctrema. CBoOojHbIe KojicOaHus. ['apMoHUYecKue 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
KO0JI€0AaHUS ¥ BOJHbI koimebanms.  Kumemarnmueckoe W JUHAMHYECKOE  OIMMCAHUE. OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
DHepreTudeckoe oOmnucanne (3aKOH COXpaHeHHS MEXaHWYEeCKOU OK 03, I[1P68_OVIIL.06, I1P64_OVII.06
sHeprum). BpIBOA JWMHAMUYECKOTO OMHCAHHA TapMOHUYECKHX OK 06, JIP25, MP4, MP6, MP13, MP17,
KOJICOAHHUM U3 UX SHEPreTHYSCKOTr0 U KHHEMATHUECKOTO OMUCAHUS. OK 07, MP18, MP19, MP20, JIPS, JIP6, JIP32,
Amiumntyna u ¢asza koneOanuii. CBsS3b aMIUIUTYIbI KOJICOAHUN OK.09 MP21, MP23, MP44, MP38, MP39,

WCXOIHOW BEIMYMHBI C aMIUIUTyJaMH KoJeOaHHH ee CKOpOCTH U
yckopenus. Ilepmon u yactota koneOanuid. [lepuonm Maibix
CBOOOJHBIX KOJeOaHWH MaTeMaTH4YeCKOro MasTHuka. [lepuon
CBOOOIOHBIX KOJIeOaHUH MpyXHHHOrO MasTHUKa. [loHatue o
3aryxammux KoyeOaHusx. BoiHyxkIneHHble Kkonebanus. Pe3onaHc.
PesonancHass kpuBas. BimsHue 3aTyxaHus Ha BHUJ PE30HAHCHOU
KpUBOH. ABTOKONeOaHHs. MeXaHHYeCKHE BOJIHBIL, YCIOBUS HX
pacnpoctpaneHud. l[lonepednsle W mnpononbHbele BONHBL [lepuop,
CKOPOCTh  pacmpocTpaHeHMs W  JyuHa  BoyHBL ~ CBOHCTBa
MEXaHMUYECKHX BOJIH: OTpaKeHHE, MpEIOMIICHUE, HHTeppepeHIns U
mudpaxius. 3Byk. CkopocTh 3Byka. I'poMKoCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa. lllymoBOe 3arpsisHeHUE OKPYIKAIOIICH CPEIIbI.

[Ipumenenne Y3M ans ompenesneHus KadecTBa MaTepUaliOB H
KOHCTPYKIMH. YUET mapaMeTpoB KOJeOaTeNbHOIO IBMXKEHUS NPHU
paboTe MOCTOBOTO M aBTOKpaHa: aMILUIUTYAa U 9acToTa KojaeOaHui
rpy3oB. Pesomanc wu ero yuér mpu pabore oOopydoBaHUS,
TPAHCTIOPTHBIX MAIllMH, MOJBECHBIX KOHCTPyKIUMi. OnpenesneHue H
napameTpbl KoyieOaHuil B Pa3IUuYHBIX TOBTOPSIIOIIMXCSl Ipoleccax

MP46, JIP14, JIP13, JIP12, JIP16,
JIP27, JIP28, JIP31
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npu paboTe 1 00CTy’)KHBaHIH MAIIUH U 000PYIOBaHUSI.

B ToM unciie NpakTHYECKUX H JIA00PATOPHBIX 3aHITHH 6/4
[TpakTrueckoe 3anstue No22 2/0 OK 01, [1P62_OVII.06, I[TPG9 OVIIL.06,
Mexannueckue KoJeOaHus U UX XapaKTePUCTHKH OK 02, [1P67_OVII.06, [TP61_OVYIIL.06
OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43
MP§, MP10
IIpodeccnonalbLHO-OPHEHTHPOBAHHOE CO/leP:KAHME 4/4
JlaboparopHoe 3ansTue Ne2 1 2/2 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
«[IpoBepka 3akOHOB KoJeOaHUN MaTEMaTHIECKOTO MAsITHUKAY OK 02, [1P66_OVII.06, ITP610_OVYIL06
OK 05, [1P65_OVIL.06, ITP68 OVII.06,
JlaboparopHoe 3ansTre No22 2/2 OK 07, ITIP61_OVILO6, MP3, MP5, MPI5
«M3ydeHne 3aKOHOB TPYKUHHOTO MasITHUKa) OK 04 MP28, MP29, MP30, MP31, MP32
OK 09, MP33, MP34, MP37, MP54, MP55, MK
MK 1.1 56, MP 43, JIP34, JIP32,
Tema 5.2 Conep:xanue 18/2
DJIEeKTPOMATHUTHBbIE KoneGartenpHbiil koHTYp. CBOOOIHBIE SNIEKTPOMArHUTHBIE KOJIeOaHUs 8/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
KOJ1e0aAHHS M BOJTHBI B HIeaTbHOM KojebOatenmbHOM KoHType. Dopmyna Tomcona. Casi3b OK 02, [1P67_OVIL.06, ITP63_OVII.06,
aMIUTUTYBI 3apsjia KOHJAEHcAaTopa ¢ aMIUIUTYJOH CHIIBI TOKa B OK 03, [MP68_OVII.06, [TP64_OVYII.06
KoJIe0aTeIbHOM KOHTYpE. 3aKOH COXPAHCHHUs SHEPTrUU B UICATHLHOM OK 06, JIP25, MP4, MP6, MP13, MP17,
KoJIe0aTeIILHOM KOHTYpE. 3aTyxaroiue 3JIEKTPOMAarHUTHHIE OK 07 MP18, MP19, MP20, JIP5, JIP6, JIP32,

KoJsiebaHusl. BEIHYKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.

IlepemenHBIi TOK. MOITHOCTH MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYCHHE CWIIBI TOKA W HANPSHKEHUs MPHU pa3IHuHON
¢bopme  3aBUCUMOCTHM  MEPEMEHHOT0  TOKa  OT  BPEMEHH.
CunycoumanpHBId TIEpeMEHHBI TOK. Pe3nucrop, KoHIeHcAaTop U
KaTylIKa WHIYKTUBHOCTH B IIENHM CHHYCOMAAJIBHOTO MEPEMEHHOI0
Toka. Pe3zonanc TokoB. Pe3onanc HanpsbkeHuid. MneanbHbli
Tparcopmarop. IlpomsBomcTtBo, mepemaya W moTpeOiIeHHE
JIEKTPUIECKON DHEPTHU. DKOJOTUYECKHE PHUCKH MPH MPOU3BOJCTBE
ekTpo3Hepruu. KynbTypa MCHONB30BaHHSA JIIEKTPOIHEPTHH B
MOBCETHEBHOM  KW3HU. OJIEKTPOMArHUTHBIE BOJIHBL.  YCIOBHUSA

MP21, MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP27,
JIP28, JIP31
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H3JIYUYCHHUA  DJICKTPOMArHUTHBIX  BOJIH. Bzaumnas OpHUCHTAalIUA

BekTopoB  E, B,V B smexrpomaramTHOii  Bomme. CBoiicTBa
JIEKTPOMArHUTHEIX BOJH: OTPaKEHHE, TPENOMICHHE, MONSPH3AL,
uHTephepenms 1 mudpakmys. 11lkama 3MeKTPOMArHUTHEIX BOIIH.
[IpuMeHeHHe HIEKTPOMATHMTHBIX BOINH B TEXHMKE M  OBITY.
[IpyHUMOBl ~ pAagUOCBA3M M TeNeBHAGHMS.  PaguoNoKarms.
DJIEKTPOMATHHTHOE 3arps3HEHHE OKPYKAIOMei Cpefbl.

IIpodeccnonanbHO- OpHeHTHPYIOLIEE COAEPKAHNE

CucremMa TenocHa0KeHUS HCTOYHUK TEIJI0BOH SHEPTUH 4/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
(koTenbHas,; TPAHCIIOPTHPYIOIINE YCTPOMCTBA TEIUIOBON 3HEPTHU K OK 02, [1P62_OVII.06, I[TP69 OVIIL.06,
MOMEIIECHUSIM  (TEIUIOBBIE CETH); TEIUIONOTPeONonye MprudopsI, OK 03, [1P67_OVIL.06, ITP63_OVII.06,
KOTOPBIC TMEPEAAl0T TEIIOBYIO SHEPTHUIO MOTPEOUTENIO (paauaTophbl OK 06, [1P68_OVII.06, [TP64_OVII.06
oToIIeHU:, Kajmopudepsl). TeXHOTOTHH OXpaHbl OKPYKAIOIICH CpeIbl OK 07 JIP25, MP4, MP6, MP13, MP17,
MIPU CKUTAaHUM OPTraHWYECKOTO TOIUIMBA; ['a30BO€ TOIIMBO U OCHOBBI IIK 1.1 MP18, MP19, MP20, JIPS, JIP6, JIP32,
€ro CXKUTaHUsE; MPeoOpa30BaHus TEIIOTHI B AIEKTPHUYECKYIO U IpyTue MP21, MP23, MP44, MP38, MP39,
BHUIbI SHepruu. Mcnonp3oBaHUe Mepedadyd CUTHANla Ha PACCTOSIHHE MP46, JIP14, JIP13, JIP12, JIP16,
MpH TIPOBEICHWM PEMOHTHBIX paboTa Ha oObekTax. lIpumeHenme JIP27, JIP28, JIP31
CBSI3M MEXy PEMOHTHBIMU OpHUTajiaMu pa3pO3HEHHBIX 0OBEKTOB.
B TOoM unciIe NPAKTHYECKHUX M JIA0OPATOPHBIX 3aHITHH 6/2
IIpakTrueckoe 3anstue Ne23 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
IlepeMeHHBIN IEKTPUIECKUN TOK OK 02, [1P67_OVIL.06, ITP61 OVIIL.06
[Ipaktuueckoe 3anarue Ne24 2/0 OK 03, MP1, MP3, MP15, MPI12, MPI13,
Pemenue 3amau mo reMe «NEKTpOMarHUTHBIE KOJIEOaHUS U BOJTHBD) OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
IIpodeccnonanbHO- OpUEHTHPYIOIIIEE COIEPKAHTE 2/2
JlaboparopHoe 3anstue No23 2/2 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
«YcTpoiicTBo TpaHncdopmaropa, reHepaTopar» OK 02, [1P67_OVIL.06, ITP61 OVIIL.06
OK 05, MP1, MP3, MP15, MPI12, MPI13,
OK 07, MP17, MP19, MP 20, MP45, MP42,
OK 04 MP 43, MP8, MP10
OK 09
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MK 1.1

Tema 5.3
Onrtuka

Conep:xanue 16/2

[IpsmonmHeHOe pacpocTpaHeHHe CBeTa B OMHOPOIHOM cpene. Jlyda 4/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.O06,
cBera. Touednplii HMCTOYHMK cBera. OTpakeHHWE CBETa. 3aKOHBI OK 02, [1P67_OVII.06, ITP63 _OVIIL.O06,
oTpakeHusi cBera. llocTpoeHue M300pakeHUil B MIIOCKOM 3epKale. OK 03, [1P68_OVIL.06, ITP64_OVYIIL.06
Chepruaeckue 3epkana. [Iperomienne cBera. 3aKOHBI TPEITOMIICHHS OK 06, JIP25, MP4, MP6, MP13, MP17,
cBeta. AOCONIOTHBIM TIOKa3aTeNnb MpeloMiIeHHs. OTHOCHTEILHBIHN OK 07 MP18, MP19, MP20, JIPS, JIP6, JIP32,

nokasatesnp  npenomieHus. [locTOSHCTBO  4YacTOThl CBeTa U
COOTHOLIEHHE JIIMH BOJIH MPH MEPEX0Jie MOHOXPOMAaTHIECKOIO CBETa
yepes3 FpaHully pas3ziena IByX ONTUYECKUX cpell. X0 JIydel B IpU3Me.
Hucniepcus cBera. CioxHbIN cocTaB Oenoro csera. L{BeT.

ITonHoe BHyTpeHHee oTpaxeHue. lIpedaenbHBII yroa MOJHOTO
BHYTpEeHHero oTpaxeHus. CoOuparolue M pacCeuBarOILUE JIMH3BL
Tonkas nuH3a. @OKYCHOE PACCTOSIHUE U ONTUYECKAas CUJIa TOHKOU
JUH3BL. 3aBHCUMOCTh (DOKYCHOTO PacCTOSHHSI TOHKOW cepuuecKont
JUH3BI OT €€ TEOMETPHH M  OTHOCUTENBHOIO  IOKa3aTels
npenomieHusi. dopmyna TOHKOW JIHMH3BL. YBEIUYEHHE, AABAEMOE
JIuH30M. X0/ Jdy4a, NPOLIEAIIErO JUH3Y IO/ IIPOU3BOJIBHBIM YIJIOM K
ee riaBHOM omnrtudeckod ocu. [locTpoenne m3o0pakeHUil TOYKH U
OTpe3Ka NpsSMOW B COOMPAIOUIMX M PACCEHBAIOLIMX JIMH3aX M HX
cuctemax. Ontudeckue npudbopsl. Pasperraronias crocooHocTh. ['1a3
Kak omnTuhyeckas cuctema. [Ipeaensl mprUMEHUMOCTH TeOMETPUYECKON
ontuku. BonnoBas ontuka. MuTtepdepenuns cBera. KorepentHble
WCTOYHUKHU. YCJIOBUS HAaONIOJCHHS MAaKCUMyMOB U MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX KOT€PEHTHBIX HCTOYHHKOB.
[Tpumeps! KIaccuvecKkux MHTEPHEPEHITMOHHBIX CXEM.

Hudpaxuus ceeta. AudpakuronHas pemeTrka. Y cIoBre HaOII0AeHUS
TJIaBHBIX MAaKCHMYMOB IPU MaJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
TudpakionHyto pemietrky. [lomsipuzanust csera. [IpumeHeHUe
3aKOHOB ONTHKH B  paboTe Treofe3nyecKoro  HHUBEIHpa,
WCIIOJIb30BAHUE CBOMCTBA MPSAMOJHHENHOTO pPacrHpoOCTpaHEHUS
CBETa B YPOBHSIX PA3JIMYHBIX TUMOB. YUET 3aKOHOB OCBEIIEHHOCTHU

MP21, MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28, JIP31
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MpHU pacy€Te KOJINYSCTBA U BUJIOB OCBETUTEIBHBIX
mpuOOpPOB.

B ToMm umciie mpakTHYECKUX H J1a00PATOPHBIX 3aHITHI 14/2
IIpakTuueckoe 3aHsTre Ne25 2/0 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
Pemenne 3amau mo reMe «3aKOHBI TEOMETPUYECKON ONTUKH» OK 02, [1P67_OVII.06, [TP61_OVYIIL.06
Tlpaxtiueckoe sansTie Ne26 2/0 OK 03, MP1, MP3, MP15, MP12, MP13, MP17
Pemenue 3amau mo reMe «3aKOHBI BOJTHOBOUM ONTHKI OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS§, MP10
Jlaboparophoe 3ansitue Ne 24,25 4/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
«Habmonenne naTepdepeHINN 1 JUGPAKITANA CBETa» OK 02, [1P66_OVII.06, [TP610_OVII.06
JlaboparopHoe 3ansaTHE No26 2/0 OK 05, [1P65_OVIL.06, ITP68 OVII.06,
«OrnpenieneHue JUIMHBI CBETOBOM BOJHBI C IIOMOIIBIO JU(DPAKIIMOHHOM OK 07, [IP61_OVII.06, [TP64_OVII.06
PEIIETKNY OK 04 MP3, MP5, MP15, MP28, MP31, MP32
JlaboparopHoe 3ansTre No27 2/0 OK 09, MP33, MP34, MP37, MP54, MP55, MF
«Hab1o/1eHre CIUIOIHOTO ¥ JIMHEWYATOrO CIIEKTPOB 56, MP 43, JIP34, JIP32,
IIpodeccnonanbHo- opUEHTHPYIOIIEE COIEPKAHIE 2/2
Jlaboparopnoe 3amsatue Ne 28  OmpeneieHue — oKa3aTels 2/2 OK 01, [1P62_OVII.06, I[TPGY OVII.06,
NPETOMIICHHS CTEeKIIa OK 02, [1P67_OVII.06, [TP61_OVYII.06
OK 05, MP1, MP3, MP15, MP12, MP13, MP17
OK 07, MP19, MP 20, MP45, MP42, MP 43
OK 04 MPS§, MP10
OK 09,
MK 1.1
Pa3znen 6. OcHOBBI CIeNMATIBLHOI TEOPUU OTHOCUTEIBLHOCTH. 2/0
Tema 6.1 OcHOBBI ['panunsl mprUMEHUMOCTH KJjaccWyeckoi MexaHwku. [loctymarsr 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
CrenuaJbLHOI Teopumn CHEIUATIBHOM  TEOpHUM  OTHOCUTENbHOCTU.  [IpocTpaHCTBEHHO- OK 02, [1P67_OVIL.06, ITP63_OVII.06,
OTHOCHUTEJILHOCTH. BpeMeHHON  mHTepBan. lIpeoOpazoanms Jlopenma. YcioBue OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6
NpUIUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeIJICHHE OK 06, MP13, MP17, MP18, MP19, MP20
BPEMEHM M  COKpalUleHUE JUIMHBL. ODHEPruss U  UMIIYJIbC OK 07 JIPS, JIP6, JIP32, MP21, MP23, MP44
PEeIATUBUCTCKON YacTUllbl. CBSI3b MacChl C PHEPTUEH U UMITYJIBCOM MP38, MP39, MP46, JIP14, JIP13
PEISATUBUCTCKON YaCTHIIBI. DHEPTHUS TTOKOSI. JIP12, JIP28, JIP31
Pa3znen 7 KpanrToBasi pusuka 10/0
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Tema 7.1 Copep:xanue 4/0
Kopnycky:isipno- PaBHOBecHOE TemIOBOE M3ITyueHHE (M3ITyueHHE aOCONIOTHO YEPHOIO 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
BOJIHOBOH JyaJIH3M. Tena). 3akoH cMemieHus Buna. I'mmore3a Ilnanka o KBaHTax. OK 02, [1P67 OVII.06, [TP63 OVIIL.06,
®oronbl. DHeprus u uMmiyibe (hortoHa. Dotosddexr. OnbiTer A.T. OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6,
CroneroBa. 3akoHbl ¢doTodddekra. YpaBHeHHE ODUHINTEHHA I OK 06, MP13, MP17, MP18, MP19, MP20,
dotoaddexra. "KpacHas rpanuma” dhorodrddexra. Jlapnenne creta (B OK 07 JIP5, JIP6, JIP32, MP21, MP23,
YaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO MOMIONIAIIYI0 U MP44, MP38, MP39, MP46, JIP3,
abcomoTHO oTpakaronryro moBepxHocTh). OmbiTel [1L.H. JleGenera. JIP7, JIP14, JIP13, JIP12, JIP27, JIP28,
BosnoBeie cBoiicTBa yactull. Bosubl ne bpoitns. J[nvHa BoJIHBL 1€ JIP31
Bpoiinst u pa3mepsl 00acTd JIOKaTU3alMU JBWKYIIEHCS YaCTHIIBL.
KopnyckynsipHo-BoTHOBOM AyanusM. Jludpakuusi 3JIEKTPOHOB Ha
kpuctamwiax. Crenuduka m3mepeHuii B Mukpomupe. COOTHOIICHUS
HEOIPEIEICHHOCTEN [efizenbepra. IIpuMeHeHusT  AAaTYMKOB
IOBWKEHUSI,  JaTYMKOB  IPHCYTCTBHSA,  (DOTODJIEMEHTOB  IpH
OKCIUTyaTalluh ¥  PEMOHTE MNPOMBIIUIEHHOIO  00OPYAOBaHHMA.
IIpumeHeHre CONIHEUHbIX 0aTapeil B peMOHTHBIX COOPYKCHUSIX.
B ToM uncie npakTHYeCKUX U J1a00PATOPHBIX 3aHATH 2/0
[TpaxTruaeckoe 3ansTre No27 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
Pemenne 3amau mo Teme «3akoHBl (oToddderTa. YpaBHEHHE OK 02, [1P67 _OVII.06, I[TP61_OVYIL.06
OHHIITEHHAY. OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43
MP8, MP10
Tema 7.2 Conep:xaHue 4/0
CtpoeHue aTomMa OnbITHl IO MCCIICIOBAHUIO CTPOCHHS aroma. [liaHeTapHas MOJENb 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
atoma Pesepdopaa. Iloctynatsr bopa. M3nyuenne u moriouieHue OK 02, [1P67_OVIL.06, ITP63_OVII.06,
(hOTOHOB IIPH MIEPEX0/Ie aTOMa C OJAHOTO YPOBHS 3HEPTHH Ha JPYTOM. OK 03, [1P68_OVIL.06, JIP25, MP4, MP6,
Buner criektpoB. CriekTp ypoBHEH SHEpriU aToMa BOJAOPOAA. OK 06, MP13, MP17, MP18, MP19, MP20,
CrioHTaHHOE ¥ BBIHY)KJICHHOE M3JTyueHue cBeTa. Jlazep. OK 07, JIP5, JIP6, JIP32, MP21, MP23,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP27, JIP28, JIP31
B ToM ymcie npakTHYeCKUX U J1a00PATOPHBIX 3aAHATHI 2/0
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IIpakTudeckoe 3ansaTre Ne 28 2/0 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
«3amuch sAAepHBIX peakiuil. CTpoeHHE aTOMOB M aTOMHBIX SIIEP. OK 02, [1P67_OVIIL.06, ITP61_OVYIL.06
3aKO0H PaInOAKTHBHOTO PaCIIaiay. OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09 MP19, MP 20, MP45, MP42, MP 43
MPS§, MP10
Tema 7.3 Copep:xanue 2/0
AToOMHOE 11po Hyknonnas mopens sanpa [eiizenOepra - MBaneHko. 3apsn siapa. 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
MaccoBoe gncio sapa. M3oromnsl. PannoaktnBHOCTE. Anba-pacma. OK 02, [1P67 _OVII.06, ITP63 OVIIL06,
ONEeKTpOHHBIH W TO3WTPOHHBIA Oera-pacmazn. ['amma-mzmydenwue. OK 03, I[1P68_OVIL.06, JIP25, MP4, MPo6,
3aKkOH pagUOAaKTUBHOTO pacmajna. PaauoakTHUBHBIE H30TONBI B OK 06, MP13, MP17, MP18, MP19, MP20,
npupojie. CBOHCTBA HMOHHM3MPYIOIIETO  U3Iy4deHHA. BnusHue OK 07 JIPs, JIP6, JIP32, MP21, MP23,
paMOaKTUBHOCTH Ha JKWBBIE OpTraHW3MEBl. EcTecTBeHHBIM (OH MP44, MP38, MP39, MP46, JIP14,
n3ny4yenus. [{osumerpusi. DHeprus CBA3U HYKJIOHOB B siipe. SaepHbie JIP13, JIP12, JIP16, JIP27, JIP28, JIP31
cunel. JledexT Maccel simpa. SAnepHbie peakuuu. JleneHue U CHHTE3
sanep. Slnepreie peakTopsl. [IpobreMsr ypaBisieMoro TepMosiIepHOTO
CHHTE3a. DKOJIOTHYECKHE AaCIEKTHl Pa3BUTHS SACPHON DHEPTETHKH.
MCTOIH)I PErucTpanuvu 1 UCCJICA0BaAHUA JICMCHTAPHBIX YaCTHUII.
@yHIaMEHTaJIbHbIE B3aUMOACUCTBUS. bapHOHbI, ME30HBI U JIEITOHBL.
IIpeacraBnenne o CranaapTtHoil Moaenu. KBapk-TirooHHass MOJENb
anpoHoB. ®usmka 3a mpexenamu CraHgapTHON Mopaenu. TemHas
MaTepus U TeMHast SHepTus. EAMHCTBO Qu3nuecKoil KapTHHBI MUpA.
OOpa3oBaHHE paioHA B MOMENICHUSAX. 3alluTa OT pagualuu IpU
OKCILTyaTaluun rapa>1<e171 " IC€XO0B C PaJIMOAKTUBHBIMHA BCIICCTBAMMU.
Pasnes 8. D1eMeHTBI ACTPOHOMHUH M ACTPO(PUIUKH. 4/0
Tema 8.1 DnemMeHTBI C 4/0
oJepkaHue
ACTPOHOMUH H
acTpou3nKu. OTamnbl pa3BUTHS acTpoHOMUH. [IpHKIagHOE U MHUPOBO33PEHUECKOE 2/0 OK 01, I1P62_OVIL06, [TP69_OVII.06,
3HaueHWe acTpoHOMHUHU. [IpuMeHWMOCTH 3aKOHOB (U3WUKH IS OK 02, T1P67_OVII.06, [TP61_OVTI.06
OOBSICHEHHST ~ MPUPOABI  KOCMHYECKHMX  OOBEKTOB.  MeTojpbl OK 03, JIP3, JIP7, JIP8, JIP9, JIP16, JIP27,
aCTPOHOMHUYECKMX  HcciaenoBaHuit. COBpEMEHHBIE  ONTHYECKUE OK 06, MPI, MP3, MPI5, MPI2, MPI3,
OK 07 MP17, MP19, MP 20, MP45, MP42,

TCJICCKOIIbI, PAAUOTCIICCKOIIbI, BHeaTMOC(l)epHaH ACTPOHOMMUHL. BI/I,I[
3BC31HOI0 HeOa. COSBCSZ[I/IH, SPKHUC 3BC3/bI, IJIAHCTBI, UX BUAUMOC

MP 43, MP§, MP10
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nemxenne. Connednas cucreMa. ComHie. ConHe4yHas aKTHBHOCT.
Ucrounuk osueprun ComHIa © 3Be3d. 3Be3lbl, WX OCHOBHBIC
XapakTepPUCTHKH. J[narpamMMa '"CrIeKTpalbHBIN KJIacc - CBETHMOCTD'.
3Be3aspl TNAaBHOW IMOCIENOBaTENbHOCTU. 3aBUCUMOCTh ''Macca -
CBETUMOCTS'" I 3BE3] TJIaBHOM IOCIIE0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 3Be31. COBpeMeHHBIE MPEICTABICHUSI O MTPOUCXOKICHUH U
spostonny CoJHIA U 3Be37. DTambl XKU3HU 3Be31. Mieunsiit I1yTh -
Hama l'ajmaktuka. Ilonoxxenme u nBmxenune Connua B ['anaktuke.
Tumnpl ranakTuk. PaguoraiakTku U KBazapbl. UepHbI€ JbIPHI B sApax
ranakTik. Bcenennas. Pacmupenme Bcenennoit. 3akon XaOb6ma.
Paz6eranne ramaktuk. Teopus bBompmoro B3peiBa. PenmkroBoe
nznydenne. MacmrtabHas cTpykTypa BcemenHoil. MeraramakTuka.
Hepemennpie mpo01eMbl aCTPOHOMHH.

B ToM ymcie npakTHYeCKUX U J1a00PATOPHBIX 3aHATHI 2/0
[IpakTrueckoe 3ansatme Ne29 «Crtpoenme u coctaB ConHEYHOU 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
cuctemsbl. [anaktuku. PaboTa ¢ xapToii 38€31HOTO HEOA» OK 02, [1P67 _OVII.06, [TP61_OVIIL.06
OK 03, MP1, MP3, MP15, MP12, MP13, MP17
OK 09, MP19, MP 20, MP26, MP29, MP30
MP35, MP45, MP42, MP 43, MP8
MP10
IIpome:xyTOUHas aTTECTAIUSA 18
Bcero: 223/38
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3.3 IlepeyeHnb J1a0OPATOPHBIX M MPAKTHYECKUX PadoT

Tembl mabopaTOpHBIX W (MJIH) TPAKTHYECKHX
3aHATUI

Kparkoe conepxanune/ onvcanue (1ieab paboThI)

obopymnoBaHue,
MPOTrpaMMHOE

Crenmain3upoBaHHOE
TEXHUYECKHUE CpencTBa,
oOecnieveHue (MPU HEOOXOMMOCTH )

Paznen 2 MEXAHHUKA

JlaGopaTopHble 3aHATHSA

JlaboparopHoe 3ansaTue Nel
«OrnpeiesieHre TUIOTHOCTH BEIIECTBAY»

® SKCIEPUMEHTAJIBLHO OMNPEIACIUTh IUIOTHOCTH JKUAKOCTH U
TBEPOTO TENA;

" ONpeNeNuTh I[EeHy [IeJeHHS W3MEPHUTEIbHBIX MPHOOPOB,
M3MEPUTHh TEOMETPHUYECKHE Pa3Mephl TeJ, OMPENEUTh UX Maccy,
paccuuTaTh 00BEM, pe3yJbTaT CpPaBHUTh C TaOJWYHBIMH
3HAYEHHSIMH U YCTAHOBHUTH MIOTPENTHOCTh IKCTIEPUMEHTA

BECbl C pa3HOBCCaMMU, JIMHEMKa MaCHlTa6Ha$l;
MTAaHT'CHUUPKYJIb, MCH3YpKa, BCIICCTBO,
TIJIOTHOCTBb KOTOPOI'O HY>KHO OIIPEACIINTD

JlaboparopHoe 3aHsATHE No2
«Uzyuenue nedopMaru pacTsLKEHHSD

" ONpEAeNNUTh MOAYNb YIPYTOCTH PE3UHBI IPH PaCTsHKEHUH,
" OmpefeNuTh  3aBUCHUMOCTb  pasMmepa  aedopmamuu  OT
MPUIOKEHHON HAarpy3Ku

WHAVBUIYAbHOE 33JaHWe, KOHCIEKT JIeKIIHA,
CIIPAaBOYHBIC MaTepUaibl, PE3UHOBBIM IIHYD
mmuaon 25—30 oM u ceuennemM 4— 10 MMZ,
Habop Ttpy3oB mo 0,1 kr, mrTaTtuB, JIHHEHKa,

IITAaHT€HIUPKYJIb UM MUKPOMETP.

JlaboparopHoe 3aHsTHEe No3
Onpenenenue koa(Purmenta
yIpyroro Teia

KECTKOCTH

" JKCTIEPUMEHTAJIbHO MOJATBEPAUTh CHPABEAJIMBOCTh 3aKOHA
I'yka; ompenenuTh pacd€THBIM W TpapHUUECKHUM CIIOCOOaMH
KO3 (UIUEHT yIPYrocTH ((KECTKOCTH) MPYKUHBI (PE3UHBI);

" ONpENeNIUTh 1EeHy JelieHHS W3MEpPUTEIbHBIX NpHOOPOB,
W3MEpUTh  YAJMHEHWE YIOPYroro Tela TpH  Pa3IdYHBIX
nedopManusx, paccuuTarbh KO3)(HUIMEHT KeCTKOCTH,

" pe3yJIbTaT CPaBHUTH C TAOJMYHBIMU 3HAUEHUSIMUA U YCTaHOBHUTH
MOTPEHIHOCTh IKCIIEPUMEHTA

HlTatuB ¢ MydToii M AepKaTeNIMH, TUHAMOMETP
C HCCIENYEMOM NPYXKUHOW M 3aKPBITOM IMIKAJION
(umu uccnenyeMblil JIOCKYT PE3HHBI), JHHEHKa,
yama OT BecoB, HabOp TPy30B C H3BECTHBIMHU
mMaccamu (1o 100 u 50 rpamMmMOB)

HpaKanecKne 3AHATUSA

IIpakTuueckoe 3ansaTue Nel
Pemenne 3amad 1o KuUHEMaTuKe. YpaBHEHUS
JIBUKECHMSL.

" HayyuTbCA pa3inyaTh BUABl MEXAaHWYECKOTO JBM)KEHHS B
3aBHCUMOCTH OT (POPMBI TPACKTOPUU U CKOPOCTH TEepPEMEIICHUS
TeJla, PACCUUTHIBATH €ro IapamerTpbl, HAyYUTbCS H300pakaTh

rpa(b HWYCCKHU  PA3JIMYHBIC BUJAbBI MCXAHUYCCKUX I[BH)KCHPIfI,
3alIMChIBATh YpaBHCHUSA JBHIXCHHU, pasinyarb €ro
OTHOCHUTCJIIBHOCTb;,  HAY4YHUTLCH (bOpMy.]'IPIpOBaTB CJICOAYHOIIHC

MOHATHA: MCXAHMYCCKOC JBHIXCHHUC, CKOPOCTb M YCKOPCHHC,

WHANBUAYAJIBHOC 3aJ4aHHUC, KOHCIICKT J'IeKLIPIﬁ,

CIIPAaBOYHBIC MATCPUAJIbI
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CHUCTEMA OTCYECTA, MEXaHHYCCKHI MPUHIHAII OTHOCHUTCIIBHOCTH,

" mocne uU3y4yeHUs TEOPETHYECKOTO0 MaTepuajga paccMOTPETh
oOpaser] pelieHWs THIIOBBIX 3a7ad4, BBINOJIHHUTH 3aJIaHus
MPAaKTUYECKON YacTu

IIpaktrueckoe 3anstue No2 Pemrenne 3amad Ha
napamMeTphl BpalllaTeIbHOTO IBIKCHHUS

" HAYYUTHCA peIIarh 3aaadd Ha IIapaMEeTphl BpamaTeIbHOI'O
JABHXCHHA

MHAVBUAYabHOE 3aJaHWe, KOHCIEKT JIeKIIHIA,

CIIPAaBOYHBIC MATCPUAJIbI

IIpaktuueckoe 3anatue Ne3 Pemenue 3agau mo
teme «Bumpl cun B mexanmke. Cuia TpeHHA

" PacKpBITh COJCpX)aHHE 3aKOHOB HBIOTOHA M OCOOCHHOCTH CHJI
Pa3IMYHON TPHUPOIBL, 3aKPEHHUTh YMEHWS W HABBIKH PEIICHUS

TeTpaab A TpakTHYecKux pabor, pyuka,
METOAMYECKHE PEKOMEHIAIMU I10 BBIIOIHEHUIO

MOKOSI, CKOJILKEHUS, KAaUeHHUSI, BpaIlleHUD) 3ama4 Ha BTOpOH 3akoH HproTOHa, KOrma Ha Teo NEHCTBYIOT | pabOTBI,  CIOPaBOYHBIA  MaTepuai, JMHEWKa,
HECKOJIBbKO CHJI; KapaHzanl
® [I0CJE€ HU3YYCHUS] TEOPETUYECKOI0 MaTepuana pPacCMOTPETh
oOpaszer] pemieHus THIIOBBIX 3a7ad, BBIIOJIHHUTH 3a/IaHUs
NIPAaKTHYECKOHN 4aCTH
[Mpaktuueckoe 3ansTre Ne4 3aKOoHBI COXpaHEHHs | ® 3aKpeNHUTh YMCHHS W HaBBIKM DELICHWS 3ajad Ha 3aKOHBI | TETpagb JUIS MPAaKTUYEeCKUX padoT, pydKa,

B MEXAaHUKE U UX MIPUMEHCHUE

COXpaHCHUA SHEPIrUr U UMITYJIbCa TEJIA,

METOANYCCKHUE PEKOMEHIAAIIMN I10 BBIIIOJIHEHUIO

" [IOCJIE€ H3YyYCHHS TEOPETUYECKOro MaTepHhaja paccMOTpeTh | paboThl, CHPaBOYHBIM Marepua, JMHEHKa,
06pa3eu' peuiCHusA  TUIIOBBIX  3a4a4, BBITIOJIHUTE  3aJaHHA | KapaHAalll
NPAKTUYECKON 4acTh

[Ipaktudeckoe 3ansaTue NeS " 3aKpenuTh YMEHHMS W HaBBIKM DPELICHHUS 3a7ad Ha (OpMysbl | TeTpaib Uil HPAaKTHUYECKHX paboT, pydka,

Pemenue 3amau Ha QopMysbl pabOTBI  CHIL

PpaboThI, MOIITHOCTH, 3aKOHBI COXPaHCHUS

MCETOAUYCCKUC PCKOMCHOAIMU 110 BBIITOJHCHUIO

Paborta n mMomHOCTh. DHeprus, ee BUABL. 3aKOH | ® MOclie H3YYEeHHUS TEOPETHYECKOro Marepualla pPacCMOTPETh | pabOThl, CIPaBOYHBIA MaTepHal, JUHeMKa,
COXpaHEHUs SHEPTUU oOpaszell peIIeHUs] THIOBBIX 3aad, BBIIOJHUTH 3aJaHUs | KapaHOall
MPAKTUIECKON 4acTH
IIpakTuueckoe 3anstre Ne6. Pemenue 3agau Ha " 3aKpenuTh YMEHHS W HaBBIKA pPEUICHUs 3a7a4 Ha (QOopMyJIbl
Temy «PaBHOBecue abCOIIOTHO TBEP/IBIX TEID» paboThI, MOLTHOCTH, 3aKOHBI COXPaHEHHUS
" [IO0CJI€ H3YyYCHHS TEOPETUYECKOro MaTepHhaja paccMOTPETh
06pa3eu peuiC€HusA  TUIIOBBIX  3a1a4, BBIIIOJIHUTH  3aaHUA
NIPAaKTHYECKOHN 4aCTH
Paznen 3 Mouekyaspuas ¢usuka u
TePMOIMHAMHKA
JlaGopaTopHble 3aHATHSA
Jlaboparopuoe 3anstue Ned4“TIpoBepka Ta3oBBIX | ® M3YYHUTh B3aWMOCBSI3b MAaKpPOCKOINMHMYECKHX TapameTpoB Trasza | CuibdoH (amOMHUHNEBBIH FepPMETUYHBII

3aKOHOB™

3aJJaHHOW MaccChl; ONBITHBIM NMYTEM YOEOUTCS B CIIPAaBEIJIMBOCTH
3akoHa boitng-Mapuorra;

IIUHIP ¢ TOQPUPOBAHHBIMUA CTEHKAMH, IIKAIOH
YCJIOBHBIX EAMHUIL, TMOPIIHEM C BEPTHKAJIBHBIM
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" ompeneNuTh O00BEM W JIaBIiCHHE Ta3a IMpH MOCTOSHHOMN
TeMIepaType MpHU Pa3INIHOM TOJO0XKEHHH CTEKIITHHONW TPyOKe B
cocyjie

BUHTOM),  BO3JYXOBOJHBI  COCIMHUTEIHHBIHA
LJIAHT, MaHOMETp, OapoMeTp, UCHBITYEMbIH ra3
3a1aHHON MaccChl — BO3AYX.

JlabopatopHoe 3amsTue N5
KO3(pPUIIMCHTa  MTOBEPXHOCTHOMN
JKUJIKOCTH METOJIOM OTpPBIBA KaIlelb

OnpeneneHue
IJIOTHOCTH

® OMNpEACNIUTh IMOBEPXHOCTHOE HATSHKEHHE BOABI U MBUIBHOTO
pacTBopa METOJIOM OTpPhIBA Karelb

" U3MEPUTh Maccy OJHOM  Karuiy,
MIOBEPXHOCTHOTO cyosl, paccuuTaTh
MOBEPXHOCTHOT'O HATSKEHUS PACTBOPOB;

" pe3yNbTaT CPaBHUTH C TAONMYHBIMU 3HAYEHUSIMH U YCTAHOBUTH
MIOTPEITHOCTD YKCIIEPUMEHTA

JUIMHY ~ TPaHUIIBI
k03 pumeHt

HITPUIL JUTSI YUCTOW BOJIBI, IIMPHUIL JJI1 MBUTBHOT'O
pactBopa (oObemMom 5-10 M), CTakaHYMK C
YUCTOM  BOJIOM, CTaKaHYWK C  MBUIHBHBIM
pacTBOpPOM, IITAHTCHIUPKYIb HIA MHUKPOMETP,
OCTPO OTTOYCHHBIN KapaHJalll.

Jlaboparoprnoe 3amstue Ne6  OmpeneneHue
BJIQXKHOCTH BO3/lyXa M aTMOC()EPHOTO JIaBJICHUS

HU3MEPUTh OTHOCUTENIFHYIO BIIQXKHOCTh BO3AyXa B JabopaTopuu
(¢u3MKKM C TIOMOMIBIO TICUXPOMETpPAa, HW3MEPUB TEMIIEpaTypy
BIIQ)KHOTO M CYXOr'0 TEPMOMETpA

rurpomerp ncuxpomerpuueckuit BUT - C,
CTaKaH ¢ KUMSIYESHON BOJIOMN

Jlaboparoprnoe 3amaTtue  Ne7
yIEIbHOM TEIIOEMKOCTH BEIIECTBA

OnpeneneHue

" ONBITHBIM  MYTeM  ONpPEACIHTh  BEIMYMHY  yICIBHOM
TCINIOEMKOCTH BE€IICCTBA WU BbIICHUTH (1)I/ISI/I‘ICCKI/II71 CMBICJI
YpaBHEHUS TEILTOBOTO OallaHca;

" ONpefeNuTh I[EeHy JEJCHUS HM3MEPUTEIbHBIX NPHOOPOB,
U3MEpPUTh MacCy KaJopuMeTpa, BOABI, Tella, HAarpeB Tello,
MPOU3BECTU TEIUIOOOMEH C BOJIOH, pacCUUTaTh TEIIOEMKOCTh
Tena,

- PpE3YIbTAT CPABHUTE C TAaOJUYHBIMHU 3HAUYCHUSIMH U YCTaHOBUTH
MOTPEHIHOCTh IKCIIEPUMEHTA

BECHl ONTHYECKHE Ha IITaTHBE, pa3HOBEC;
ucclieIyeMoe BEILIECTBO; KaJIOpUMETP;
TEPMOMETD; JEKTPOILINTKA; COCY/] C BOTOM

Jlaboparoprnoe 3amstue Ne®  OmpeneneHue | ® HaydUThCS  CO3[aBaTh KPHCTAUTBI, MPOHAOMIOAATH POCT | IOBapeHHas CoOJNlb, JUCTHJUIMPOBAHHAs BOJA,

MOJIYJISI yIIPYTOCTH PE3UHBI KpHUCTaIlIa, U300pa3uTh €To ATAIbl TPa@UIecKu; BOPOHKA, JIEPEBSHHAS INMAXXKa, Mapiisi, CTaKaHBI,
® OMpEAeIUTh MOAYJb YIPYTOCTH PE3UHBI IIPU PACTSKCHUU, HUTKa (JIecKa), pe3uHOBBIN HYp JyinHOM 25—30
" IpOM3BECTH  pacCTsDKEHHE  IIHypa, HM3MEpPHB  pasMmep | cM u ceueHuem 4— 10 mm2 ,Habop rpysos mo 0,1
nedopmarvm; KI, WITaTUB, JMHEWKA, IITAHTCHIMPKYIb WU
® pe3yibTaT CPaBHUTH C TAOJWYHBIMH 3HAYECHUSIMU U YCTAHOBUTH | MUKPOMETP
MOTPENTHOCT PKCIIEPUMEHTA

IIpakTHYecKue 3aHATHSA

[IpakTudeckoe 3ansaTre Ne7 " 3aKpelUTh YMEHHS W HaBBIKM BBIUYUCIICHUS IapaMeTpPoOB | TeTpaub JUIA MPAKTHYECKUX padoT, pydka,

Pemenne 3amau mo Teme «OcHoBel MKT. | cocTostHMS Ta3a, HMCHONB3YS Ta30BbIe 3aKOHBI W YpPaBHEHUE | METOIWYCCKHE PEKOMEHIIAIIMU I10 BBITOJTHCHUIO

ypaBHeHI/Ie COCTOSHUA UICAJIBHOI'O Tra3a»

Mengeneesa — Knaiinepona;
® [I0CJ€ HU3YYEHHUs] TEOPETUYECKOr0 MaTepuana pPacCMOTPETh

padoThI, JIMHEHKa,

KapaHaall

CIIPAaBOYHBI  Marepual,
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oOpasely pelIeHus
MPAKTUYECKON YacTu

THUIIOBBIX  3aJa4d, BbBIIIOJHUTE 3aJaHHsA

IIpakTrueckoe 3ansTre No§
JlaBneHue »KuAKOCTEH W TBEPHABIX Tel. 3aKOH

" HAQYYUTHCSA BBIYUCIIATH JABJICHHUEC B XHIKOCTIAX H TBEPABIX
TCJlax, NEPEBOAUTL CAUHULIBI USMCPCHUA B PA3JINIHBIC CUCTEMEIL;

TEeTpagb I TPaKTHYeCKuX paboT, pydka,
METOJMYECKHE PEKOMEHAALUU MO BBIIOIHECHUIO

Ilackas. " [IOCJIE HW3YYCHUS TEOPETHUYSCKOTO Marepuajia pacCMOTPETh | pa0OThl, CHPAaBOYHBIA  MaTepuay, JIMHCHKa,
obpaserm pemreHWs THUIOBBIX 3aJad, BBITOJIHUTH 3aJaHUsS | KapaHIaIn
MPAKTUYECKON YacTu

IIpaktudeckoe 3ansatue Ne9 AOCONIOTHBIE U | ® HAayYUThCS BBIUUCIATH pasMep jaedopmanuu B TBEPABIX Telax, | TETpajb JUIsl TMPAKTUYECKHX paboT, pyuka,

OTHOCHUTEILHBIC NIe(hOPMAITMH TBEPIABIX TEIT

oTIpeNieATh BUI AchOpMaIlid, MTePEBOAUTh CIUHAIIEI U3MEPEHHUS

MCETOOAUYECKHUE PEKOMCHOAIMN II0 BBIIOJTHCHHUIO

B Pa3JIMYHbIE CHCTEMBI; padoThl, CHpPaBOYHBIM MaTepuan, JMHEHKa,
" [IOCJE€ HU3Yy4YCHHs TEOPETUYECKOro MaTepHaga pacCMOTPETh | KapaHJalll
06pa3eu' peuiCHusA  TUIIOBBIX  3a4a4, BBIIIOJIHUTHL  3aaHUA
MPAKTUYECKON 4acTh
[Ipaktrnueckoe 3ansaTue Ne 10 " 3aKpenuTh YMEHHUS M HABBIKM PEIICHUS 3a/1a4 Ha [IEPBOE HAYalo | TeTpaib Uil HNPAaKTHUECKHMX paboT, pydka,

Pemenune 3a1ay o TeMe «OCHOBBI

tepmoaunamMuku u KIIJI TermmoBoro nBuratens;

MCETOAUYCCKUC PCKOMCHIAIIMU 110 BBIITOJHCHUIO

TepMonuHaMuku. [IpuMeHeHne mepBoro Havaja | ® mociie M3Y4YEeHHs] TEOPETHYECKOro MaTepuaya pPacCMOTpPeTh | paboThl, CHPABOYHBIM  MaTepual, JIMHEHKa,
TEPMOAVNHAMUKH K H30IIPOIIECCAM. o0Opaszell peIIeHUs] THIOBBIX 3a7ad, BBIIOIHUTH 3aJaHUS | KapaHOall

MIPaKTHUYECKOHN 4aCTH
[Ipaktnueckas pabota Nell «KIIJ| TemnoBoro | ® 3akpenurb yMeHHsl W HaBblku pemenus 3agad Ha KIIJ | Tetpane ans  mpakTudeckux pa0oT, pyuka,

JIBUTATEIIS

TCIIJIOBOI'O ABHUI'aTCIIA,

METOJUYCCKUC PEKOMCHIAIMU 110 BBIITOJHCHUIO

" [IO0CJI€ HW3YyYCHHS TEOPETHUYECKOro MaTepHuaja pacCMOTpeTh | paboThl, CHOpPaBOYHBIA  Marepual, JHHEHKa,
oOpaszell peIIeHUs] THIOBBIX 3a7ad, BBIIOJHUTH 3aJaHMs | KapaHOall
NIPAaKTHYECKOHN 4aCTH

Pasznen 4. dnekTponuHaMuKa

JlabopaTopHble 3aHATHSA

JlaGoparopHoe 3ansTue Ne9 " ONpEeNeNIUTh LEHY ACNEHUs IEKTPOU3MEPUTEIBHBIX NPHOOPOB, | aMIepMeTp na0opaTopHbIH, BOJIETMETP

«ITpoBepka 3axkoHa Oma I ydacTKa e

JIOITYCTUMBII NPEJEN U3MEPEHU;
® p3MepeHHe TOKa M HapsHKEHHUS 1a00paTOpHBIMU MMPHOOPaMH,
® SKCIEpHUMEHTAIbHAs IPOBEPKA BBIOIHEHUS 3akoHa OMa.

na00paTOpPHBIA, HCTOYHUK MUTaHHs, HA0Op U3
TpEX pe3ucTopoB compoTuiaeHUsIMA 4 OM, 6 OMm,
12 Om, peocrar, KIIOY 3aMBIKAHHA TOKa,
COEIMHUTEILHBIEC POBOJIA

JlaboparopHoe 3anstue NelQ

«HccmenoBanne 3aBHUCUMOCTH MOIITHOCTH,

" ONpENeNUTh IIEHY JIENEeHUS AIEKTPOU3ZMEPHUTEIHHBIX MPHOOPOB,
JIOIIYCTUMBII NpeJeN U3MEPEHHUI;

Oarapesi aKKyMyJIATOpa, dJEKTPUUIECKas
JIAMTIOYKA C MATPOHOM, PEOCTAT CO CKOJIB3AIIM
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noTpedasieMol  JaMIioi
HaMpPsHKCHUSI Ha €€ 3aKUMax»

HaKaJIMBaHHA oT

® HCcCJIeaoBaTh 3aBUCHMOCTH MOIIHOCTH, HOTpe6JI$ICMOI>’I JIaMITOH
HaKaJIMBaHUA OT HAIIPSXKCHUSA Ha €€ 3a)KUMax

KOHTAaKTOM, aMIICPMETP, BOJIbTMETP MOCTOAHHOI'O
TOKa, COCAUHUTEIIBHBIC IIPOBOAA, KIIFHOY.

Jlaboparopnoe 3anstue Nell Ompenenenue | ® onpeaelcHHe  YACAbHOTO  CONPOTUBICHHS ~ MPOBOJHHMKA | MCTOYHMK  TOKa,  amImepMeTp,  BOJBLTMETP,
YAETBHOTO CONPOTUBJIEHNUS TPOBOIHUKA 3KCIIEPUMEHTAIBHBIM IyTEM; COEIMHUTEIIbHBIC MIpOBOJA, KJIIOY,
" ONpeNeNUTh ILEeHy [JeNICHHA HM3MEPHUTEIbHbIX MPHUOOPOB, | IITAHICHLUUPKYJb, JIMHEHWKa, KyCOK HpPOBOAA,
W3MEpUTh JJIMHY MPOBOJIHKKA, COOPATh 3JEKTPUUECKYIO LEMb MO | YAEIbHOE COTIPOTUBIICHHE KOTOPOTro
cXeMe, CHATh TMOKa3aHus TMPHOOPOB, pacCUUTaTh YAEIBHOE | OMpelenseTcs
COIIPOTHBIIEHNE IPOBOIHUKA;
" pe3yJIbTaT CPaBHUTH C TAOJMYHBIMHU 3HAUYEHUSIMUA U YCTaHOBHUTH
MIOTPEIIHOCTD IKCIIEPUMEHTA
JIabopaTopHoe 3aHATHE Nel2 | = u3yuuTh mOCIENOBATENBHOE M MNApaJUIEIbHOE COCAMHEHMs | UCTOUHUK JIEKTPUUECKO SHEPTUU c
OKcIepUMeHTaAIbHAS MIpOBEpPKa 3aKOHOB | IPOBOJHUKOB; IIOCTOSTHHBIM ~ HampsbkeHueM (He Bbime 25B);
napajieabHOro u MIOCJIEIOBATENIFHOTO | ® OINpPEeNUTh LIeHY JCJICHUS U3MEPUTEIbHBIX TPUOOPOB, COOPATh | BOJNBTMETP IIKOJBHBIN; aMIepMeTp IIKOJbHBIM,

COCIMHCHUS ITPOBOJHUKOB

IEKTPUYECKYI0 LeNb 110 CXEME IIOC/IE[OBaTeIbHOIO U
MapasieNbHOr0 COSIMHEHHS, N3MEPUTh CHITy TOKA U HalpsDKEHUE
Ha BCEX Yy4YacTKaxX, MPOBEPUTh COOTHOLICHHWE NapaMeTpoB Ha
COOTBETCTBHE 3aKOHAM COEIMHEHUS

Ha0Op  JEMOHCTPAllUOHHBIX  PE3UCTOPOB  C
PasHBIMU COIIPOTHUBIICHUSIMH, KJIIOY,
COCIMHUTEIBHBIE TPOBOJA

JlaboparopHoe 3ansaTue Nel3 M3ydenue paboThI

HAay4YUTBCS IOJB30BATHCA MYJIBTUMCETPOM IJId PA3HBIX PCKHUMOB

MYJIBTUMETP, HA0OP PE3UCTOPOB, AUOBI, TPUOIHI,

MYJIBTHMETPA. Onpenenenue S1C " | paboThI HCTOYHMK TOKAa, pPEOCTaT, COCAUHUTEIIbHbIC
BHYTPCHHETO COITPOTHUBJICHUA HCTOYHHKA IMpoBOJia, KJIKOY.

JJIEKTPUYECKON SHEPTUH

JlaGoparoproe 3anstue Nel4 OmpenpeneHue | ® pacKpelTh  BIUSIHME — TEMIEpaTypbl Ha  DJIEKTPUUYECKOE | NpUOOp sl ONpelesieHHs —TeMIIepaTypHOTO
TeMIIepaTypHOro Ko dpuurueHTa Mmeau COIIPOTHMBIICHWE METAUIOB; OIBITHBIM IYTEM  OIpenenuTh | Ko3dduuueHTa cConpoTUBICHUS MEAN, TEPMOMETD

KOO(Q(HUIHMEHT TEPMHUYECKOTO COINPOTHBICHUS MeEIH, coOpas
ANIEKTPUYECKYIO LIeNb U U3MEPUB JIEKTPHUECKIE TTapaMeTphbl IPU
pa3IUYHBIX TEMIIepaTypax MPOBOJHUKA;

texanyecknii or 0 go 100°C ¢ eHoO# neneHud
1°C, omMmeTp, BHEHMIHUU COCYZ KaJOpHUMETpa C
BOJIOH, 3JIEKTPOIUIMTKA, KJIIOY, COEIMHHUTEIbHBIC

" [IOCTPOWTH TI0  OJKCIEPUMEHTAIBHBIM  JIaHHBIM  TpadUK | MPOBOJA, INTATHUB ¢ MY(TOH H JIAIKOM.
3aBUCUMOCTH COITPOTUBJICHUS OT TEMIIEPATYyphI
JlaGoparopHoe 3anstue Nel5 Ompenenenue | ® onpeAenanTs  HOMHUHAJIBHOE  CONPOTHBICHHE  PE3UCTOPOB | HAOOp PE3HUCTOPOB pasHBIX  CONPOTHBIICHHI,

COIIPOTHUBJICHUA PE3UCTOPAa METOAOM MAPKHUPOBKHA

METOJIOM MAPKUPOBKH;
® ONpENENUTh JOMYCTUMOE 3HAYEHUE CHUJIbl TOKa ISl JIaHHBIX
pE3UCTOPOB IPU U3BECTHOM HOMHUHAJIE MOIIHOCTH

Ta6J'II/II_Ia 3HAaKOB MAapKUPOBKHU.

Jlaboparophuoe 3ausTie Nel6 Onpenenenue KI1/]

" HAYYUTHCA HPAKTHYCCKH OHOPEACIATh TCIJIOBYIO OTJIady

2 QJICKTPUYCCKUX  HArpeBarciid, COCyHd JJIA
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HarpeBaTenei

3JIEKTPUYECKOTO HArpeBaTelis JIFo0Oro THTIA,
" IPOM3BECTH HArpeB JKUJIKOCTH U ONPENENUTh TEIUIOBBIC
mapamMeTpsl IPoIecca;

KUITSTYSHUS. BOJIBI, BOJIa, TEPMOMETP, CEKYHIOMED
("acel), CTIpaBOYHHK 110 (hH3HUKE

® OMpeAeIuTh 3¢ (EKTUBHOCTD paboThI HarpeBarenein

CpaBHEHUEM NOJIYYEHHOH U EPEJaHHOM TEMIOTHI
JlaGopaTtopnoe 3ansTue Nel7,18 " yIOyONTh TOHMMaHWE  (PHU3UYECKOTO CMBICTAa  TOHSTHS | HICTOYHHK TOKa, aMIlepMeTp, peocTar, KoY,
«3ydenue SIEKTPUIECCKUX CBOMCTB | MOJYIIPOBOTHUK; JINOJI, COEIMHUTEFHBIEC IPOBOIA
MOJIYITPOBOTHUKOBY ® pas3nnyaTh MEXaHU3M MPOBOAUMOCTHU
JlaGopatoproe 3amsatue Nel9 Ompenenenne | ® OnpeneInuTh BJIEKTPOXUMUYECKUI SKBHUBAJICHT MEIM | BEChl W  Pa3HOBECHI; aMIIepMETpP;  4Yachl;
JMEKTPOXUMHUYECKOTO OKBHUBAJCHTa MEAW B | SKCIIEPUMEHTAIHHBIM IIyTEM; JNEeKTPOIUINTKA;  aKKyMyJIATOpHass  OaTapes;
MIPOIIECCE AMEKTPOIIN3a Cyab(aTa MEIH. " [IPUTOTOBUTH PACTBOP AJICKTPOJMUTA, MPOIMYCTHUTHh UYEpe3 HErO | PEOCTaT; KIY;, MEIHBIC 3JICKTPOABI (2 IIT).) CO

3JIEKTPUUECKUH TOK; BCTaBKOW; COCIUHUTEIILHBIC IPOBOJIA;

® HAUTH SJIEKTPOXMMHYECKUN HKBHBAJICHT MEAHM 4YEpPE3 Maccy
ocajiKa Ha 3JIeKTPOJEHU IIapaMeTpbl MEKTPUIECKOH LienH;

" pe3yibTaT CPaBHUTH C TAaOJUYHBIMHU 3HAUYCHUSIMH U YCTaHOBUTH
MOTPEIIHOCTh 3KCIIEPUMEHTA

SIIEKTPOIIUTHYECCKAS BAHHA C PACTBOPOM MEHOTO
Kyrmopoca

Jlaboparoprnoe 3amstne Ne2() 3aBHUCHMOCTH
CONIPOTHBIICHUSI OT TEMIEparypsl 00pas3loB
MeTajula U NOITyIPOBOJHUKA

" U3MEPATH CONMPOTHUBIICHHE IPOBOAHUKA OMMETPOM;
® YCTaHOBUTb  3aBUCHUMOCTh  CONPOTHUBIICHHUE
MIOJIYTIPOBOJTHUKA OT TEMIIEPATYPHI

MeTaiia nu

MYJIBTUMETP, npUOOpEI JUIST U3YUCHUSI
3aBUCHMOCTH  CONPOTHBICHUS  MeTaula |
MOJIYNIPOBOJHUKA OT TEMIIEpaTypbl, TEPMOMETD,
3JIEKTPUYECKast TUTUTKA, IITATHB c
NPUHAUIEKHOCTSIMH, KOJIOa C BOJIOH.

HpaKanecKne 3AHATUSA

IIpaktrueckoe 3ansitre Nel2
Pewienue 3anay no teme « NEKTPOCTATUKA»

" M3yYUTh OJICKTPUUECKOE TII0JIe, 3HAaTh €ro MPUPOIY, €ro
NefiCTBHE Ha JJEKTPHUYECKHE 3apsabl U JIPYTHe DSJIEKTPUYECKHE
TI0JIS;

" [I0CJI€ W3YYCHHS TEOPETUYECKOTO MaTepuaga pPacCMOTPETh

WHJIUBUAYAJIbHOE 3aJlaHhe, KOHCHEKT JIEKIIHH,

CIIPAaBOYHBIC MATCPUAJIbI

oOpaszer] pelieHus THIIOBBIX 3a7ad, BBINOJIHHUTH 3a/IaHUs

MTPAKTHYECKOMN YacTH
IIpaktrueckoe 3anstre Nel3 " M3yYUTh DJEKTPUYECKOE II0JIe KOHJEHCATOpa, 3HaTh €ro | MHANBUAYadbHOE 3aJaHUE, KOHCIEKT JICKITHH,
Pemenne 3amaa  mo Teme «CoemuWHEHWE | MPUPOIY, CITPaBOYHBIC MaTePUAITBI
KOHJICHCATOPOB B OaTapero» " U3YYHTh BHIBI  KOHACGHCATOPOB, CIIOCOOBI  COCTUHECHHS

KOHJICHCATOPOB B OaTapero;
" [I0CJIe W3YYCHHS TEOPETUYECKOro MaTephala paccMOTPETh
oOpaser] pemieHus THIIOBBIX 3a7ad4, BBINOJIHHUTH 3a/IaHus
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HpaKTI/I'{eCKOfI qacTHu

IIpaktrueckoe 3anstre Nel4
Pemrenne 3amau «3akonasr Oma. COPOTHBIICHUE)

" 3aKpE€IUTb YMCHHSA MW HABBIKM BBIYUCICHHUS CHJIBI TOKa,
HapsHKEHUA, COITPOTUBIICHUS 10 OMPEACIICHUIO U IO 3aKOHY Owma

TeTpagb I TPaKTHYeCKuX paboT, pydka,
METOJIMYECKHE PEKOMEHJAIMN MO BBITOJIHEHUIO

IJIg ydaCTKa LCIIn, pa6OTBI, CHpaBO‘IHBIﬁ Marcpual, ﬂHHeﬁKa,
" IIOCJIE HM3Y4YCHHA TCOPECTHYCCKOIO Marcpuajla pacCMOTPETh | KapaHaall.
06paseu pEeUICHUA  THUIIOBBIX 3aJa4, BbIIIOJIHUTE 3aJaHUsA
HpaKTquCKOﬁ qacTu
HpaKTI/I‘{eCKOG 3ansaTue Nel5 " 3aKpCIuTh YMCHHA HM HABBIKKM BBIYMCICHHA CHJIBI TOKa, | TCTpadb I MNPAKTHYCCKUX pa60T, PYyUKa,

Pemenne 3amau  «CMmemaHHOe COEOMHEHHE | HANpPsDKEHMSI, CONPOTHUBIICHHUS MO ONPEAEICHUIO U 10 3aKoHy OMa | MEeToAnYecKne PEKOMEHJALUU II0 BbIIOJIHEHHIO
IIPOBOJHUKOB» JUIL ydacTKa IIeNM C y4YeTOM 3aKOHOB DPa3IMYHOIO COEOMHEHMs | padoThl, CHpPaBOYHBIM  MaTepuan, JMHEHKa,
IIPOBOJIHUKOB; KapaHzaul.
" [IOCJIE H3YYEHHUS TEOPETHUYECKOIr0 Marepuala pPacCMOTPETh
o0Opaszell peIIeHUs] THIOBBIX 3a7ad, BBIIOJHUTH 3aJaHUS
NIPAaKTHYECKOHN 4aCTH
IIpaxTrueckoe 3anstue Nel6 " HAYYWTHCS pellaTh 3a]laud, HCIOJb3ysl (GOpMYIBl pabOTHl TOKa | TeTpaib Uil MNpPaKTHUECKHUX paboT, pydka,

Penrenne 3amau mo teMe «Pabora, MOIIHOCTH U

M MOII[HOCTH;

METOANYCCKHUE PEKOMEHIAAIIMN I10 BBIIIOJIHEHUIO

COINPOTHBIICHHUE MIEKTPUIECKOTO TOKA» " [IOCJIE€ H3YyYCHHS TEOPETUYECKOro MaTephaja paccMOTPeTh | paboThl, CHPaBOYHBIM MaTepua, JUHEKa,
oOpasell pelIeHWs] THIIOBBIX 3ajad, BBIIOJHUTH 3aJlaHUs | KapaHiail
NIPAaKTHYECKOMN 4aCTH

IIpakTrueckoe 3ansatue Nel7 " HAy4WTBhCS pELIaTh 3aJadyd Ha ONpelesieHHEe NapaMeTpoB | TeTpaib Uil HNPAaKTHYECKHX padoT, pydka,

Pewienne 3amau no teMe «DIEKTPUUECKUN TOK B

QJICKTPOJIN3a,

MCETOAUYCCKUC PEKOMCHAAIIMU 110 BBIITOJHCHUIO

Pa3IU4YHBIX Cpenax» " [I0CJIe HW3YUYCHHS TEOPETUYECKOro MaTepHuaja pacCMOTPETh | paboThl, CHpPaBOYHBIM MarepHa, JIMHENKA,
o0Opaszell peIIeHUs] THIOBBIX 3a7ad, BBIIOJIHUTH 3aJaHUs | KapaHIall
MIPAKTHYECKOM YacTH

IIpakTuueckoe 3ansTre Nel§ " 3aKpemuTh YMEHWS W HaBBIKA BBIUMCICHHS BEIUYMH C | TeTpaib Ui NpPaKTHUECKHUX paboT, pydka,

Pemrenne 3ama4d no teMe «MarauTHOE I10JI€ M €0

UCTIONb30BAaHUEM 3aKoHa Awmmepa, (GopMyn Ui OHpeaeneHHs

METOJUYCCKUC PCKOMCHIAIIMN 110 BBIIIOJHCHUIO

XAPAKTCPUCTUKN» MAarduTHOI'O ITOTOKa, CHJIbI HopeHua; pa6OTLI, CHpaBO‘IHBIfI Marepual, HHHeﬁKa,
" IOCJIE€ HU3YYCHHUA TCOPECTUYCCKOro MaTepuala pacCMOTPETh | KapaHOall
06pa3eu peUIC€HUsA  TUIIOBBIX 3aJa4, BbIIIOJIHUTL 3aJaHusd
HpaKTH'{eCKOﬁ qacTu

HpaKTqucxoe 3ansaTue Nel9 " 3aKpCeIuTh YMCHHUA W HABBIKK BBIYHUCICHHA BCIWYMHBI CHJIBI | TCTpadb I MNPAKTHYCCKUX pa60T, PYyUKa,

Pemenne 3aga4d 110 TEME ((ﬂeflCTBHe Mar"suTHOI'O J'[opeHua, napamMeTpoB ABMIKCHHA 3apsOKCHHBIX YaCTHL B | METOAUYCCKUE PEKOMCHIAIIMKU II0 BBIITOJIHCHHUIO
II0JIs1 Ha 3apsiny LIMKJIOTPOHE; paboThl, CHOpaBOYHBIA  Marepual, JIMHEWKa,
" [I0CIE€ HM3Y4YEHMs TEOPETHYECKOr0 MaTepuana PacCMOTPETh | KapaHAalll
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oOpasely pelIeHus
MPAKTUYECKON YacTu

THUIIOBBIX  3aJa4d, BbBIIIOJHUTE 3aJaHHsA

IIpaktraeckoe 3arsTae Ne20
Pemenue 3amau mo Teme «DIEKTpOMarHUTHas

® W3y4YUTh SIBICHHE HJICKTPOMArHUTHOW WHIYKLUWH, TPABUIIO
Jlenna;

TeTpagb I TpaKTHYeCKuX paboT, pydka,
METOJMYECKHE PEKOMEHAALUU MO BBIIOIHECHUIO

WHAYKIUSA. 3aKOH 3JICKTPOMAarHUTHOW MHIYKIIUM» | ® TOCIEe W3yYEHUS TEOPSTHYSCKOr0 Marepualia pPacCMOTPETh | paOdOThl, CHOPaBOYHBIA  MaTepuay, JIMHCWKa,
obpaserm pemreHWs THUIOBBIX 3aJad, BBITOJIHUTH 3aJaHUs | KapaHIaIn
MPAKTUYECKON YacTu

IIpaktuueckoe 3anstue No21 " M3YYHTH SIBJICHUE CAMOWHIYKIIMW U HAYYUThCS PEIIaTh 33Jja4uu; | TeTpalb JUIS MPAKTHYECKUX padoT, pyuka,

Pemenwne 3amaq mo teme «CaMOMHTYKITHS

" [I0CJie HW3YYCHHS TEOPETUYECKOro MaTephala paccMOTPETh

MCETOOAUYECKHUE PEKOMCHOAIMN II0 BBINIOJIHCHUIO

oOpaszell peIIeHUs] THIOBBIX 3afad, BBIIOJIHUTH 3aJaHus | pabOThl, COPABOYHBIM  MaTepual, JUHEHKa,
MIPaKTHUYECKOM yacTh KapaHJiall

Pa3nea 5. KosieGaHusi 1 BOJIHBI

JlaGopaTopHble 3aHATHSA

Jlaboparopuoe 3ansTre Ne21 IIpoBepka 3aKOHOB | ® YCTaHOBHUTh MAaTEMATHYECKYIO 3aBHCHMOCTH TIEPUO/Ia HUTSHOTO | 3JEKTPOHHBIA  CEeKYHIOMEp,  H3MEepHUTeIbHas

KOJIEOAHMH MaTEMATHYECKOTO MasSTHHKA

MassiTHHKA OT AJIMHBI HUTHU MasiTHHUKA,

" U3MEPUTHh BpEMs 3aJaHHOTO KOJMYECTBA KOJICOaHWA, MEHSSI
JUIMHY HUTH, PACCYUTATh U CPAaBHUTH IapaMmeTpbl KoeOaHuil npu
pa3HOM JUIMHE MasTHUKA

JIeHTa, WIAPUK C OTBEPCTHEM, HUTh, IUTAaTHB C
My(}TON M KOJIBLIOM

Jlaboparopuoe 3anstue Nel7 M3yueHue 3aKOHOB
NPY>KUHHOTO MasTHAKA

® SKCIIEPUMEHTAIbHO  YCTaHOBUTh  3aBHCHMOCTb  IIepHOJa
KONeOaHu! MPYXKUHHOI'O MasTHHKA OT JXECTKOCTH IPYXHHBI U
Macchl Ipys3a:

" U3MEPUTH BPEeMs 33JIaHHOTO KOJMYECTBa KoJieOaHMid, N3MEPHUTh
W pacCUUTATh MapaMeTphl KoJieOaHMi

mrTaTuB ¢ My(pTOi M Jamkoil, Habop NpPYKUH
pa3HoOIi )KEeCTKOCTH, Habop TPy30B pa3HOIl MaccChl,
CeKyHAOMEp

JlaGopatopHoe 3ansiTHe  Ne23
TpaHcopmaTopa U reHeparopa

YcerpoiictBo

" M3y4YHTh YCTPOWCTBO M MPHUHLHUII PaboThl TpancdopmaTtopa u
reHeparopa;

" u300pa3uTh TpaHCPOPMATOP, TEHEpaTop, yKa3aTh COCTABHBIC
4JaCTH, OTBETHUTHb HAa KOHTPOJIbHBIC BOIIPOCHI

TpaHcdopMaTop  J1abOpaTOPHBIiA, Jamma
HaKaJIMBaHMSA, KJIFOY 3aMBIKaHUS TOKA, KOMILIEKT
MIPOBOJIOB COEAMHUTEIHHBIX

JlaGoparopHoe 3anstue Ne 24,25
«Habmonenne natepdepeHnnu u gudpaxun
CBETay

" 3KCHEPUMEHTAIBHBIM ITyTEM MPOHAOIIONATh HHTEP(HEPEHIINIO 1
TUQpaKIHIio cBeTa
® YCTaHOBHUTH BHJ AU(PAKITMOHHBIX CIIEKTPOB

IJIACTUHBI CTCKJISTHHBIC — 2 mT., JaMIia C HpHMOfI
HUTBIO HaKalla, IITAHITCHUUPKYJIb.

JlaGoparopHoe 3aHsTre Ne26
«Ornpenenenyie JUIMHBI CBETOBOM BOJHBI C
MTOMOIIBIO TU(PAKITHNOHHON PEIIETKI

" HU3YUYCHHC ABJICHUA ,Z[I/I(l)paKL[I/II/I;
" OOpEACInTh AJIMHY BOJIHBI CBETA

JU(pakIUOHHAs PELIeTKa, HCTOYHUK CBETa,
yCTaHOBKa AJIs1 HAOMIOACHUS TUPPaKIUOHHON
KApTHHBI

JlaboparopHoe 3anstue No27

" OKCIIEPVMEHTAIBHBIM  TyTEéM  MPOHAOIIONATh  CHEKTPHI

MIPOEKIIMOHHBIH anmapar, CIIeKTpaibHbIe TPYOKH C
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«HabnroieHre CIuToNnHOTO U JINHEHYaToro
CIIEKTPOB»

HUCIMYCKAaHUA U TOTJIOMICHUS MMPpEAJIaraCMbIX BCUICCTB
" YCTAaHOBHUTH CXOACTBO U PA3IUIHE CIICKTPOB

BOJIOPOJOM, HEOHOM Wi TeIreM,
BBICOKOBOJIETHBIN WHIYKTOP, Oatapes
aKKyMyJISITOPOB,  IITaTWB,  COETUHUTEIHHBIE

npoBojia (00ImMEe Ha ayIUTOPHIO), CTEKIISHHAS
IUTACTHHA CO CKOUICHHBIMH TPaHsSMU (BbLIAETCs
KQKIOMY).

Jlaboparoproe 3aHsTHE Ne28
MOKa3aTelis MPEJIOMIICHUS CTEKIa

«Ormpenenenue

" IPOHAOIIOAATH X0 JIydel B CTEKISTHHON PU3ME;

® [IOCTPOUTH MANAIOUIUNA U MPEIOMIEHHBIM Jydd, MO YIrjiam
MajgeHuss MW TPEJIOMIICHUS  cOelaTh  pacdyéT  IMoKazaTells
TIPEIIOMIICHUS CTEKIIa

CrexisiHHAs TUIACTHHKA, JIy4d CBETa, JUCT OyMmaru,
JUHEWKa, TPaHCIOPTHP

HpaRanecxne 3aHATUSA

[Ipaktruueckoe 3ausaTue Ne2?2
Mexaanyeckue KojaeOaHus U UX XapaKTePUCTHKH

" 3aKpeIuTh YMCHHMA W HABBIKKM BBIYHCJIICHHUS IIapaMETPOB
K0JIe0aTeITEHOTO ABHXKCHUS, XapaKTCPUCTUK MEXAHUYCCKUX BOJIH;

TeTpaab JAisl TpakTHYecKux pabor, pyuka,
METOAUYECKUE PEKOMEHIALMK IO BBIIOJHEHUIO

" [IOCJIE€ HU3YyYCHHS TEOPETUUYECKOro MaTepHuaja pacCMOTpeTh | paboThl, CHOpPaBOYHBIA  Marepuan, JHHEHKa,
06pa3eu' peuiCHus  TUIIOBBIX  3a4a4, BBIIIOJIHUTE  3aJaHHWA | KapaHaalll.
NPAKTUYECKON 4acTH

IIpaktuueckoe 3anstue Ne23 " U3YYHTH TMapaMeTphl TEPEMEHHOTO TOKa (NEHCTBYIOIIME | | TeTpamb JUIA MPaKTHYEeCKUX paboT, pydKa,

IlepemMeHHBII AIEKTPUYECKUM TOK

AMIUTUTYIHBIC), MX OTJIMYUS U OCOOCHHOCTH;

MCETOAUYCCKUC PCKOMCHIAIMU 110 BBIITOJHCHUIO

" [I0CJIE€ HW3YYCHHS TEOPETHYECKOTO0 MaTepHuaja pacCMOTpeTh | paboThl, CHOpaBOYHBIA  MaTepuan, JIMHEWKa,
oOpaszer] pemieHWs THIOBBIX 3a7a4, BBIIOMHUTHh 33JaHAS | KapaHmaIl
MPAKTUYECKON YacTh

[Ipaktrndeckoe 3ansTre Ne 24 Penrenue 3aaa4 o | ® M3y4uTh CBOOOIHBIEC DIIEKTPOMArHUTHBIC KOJICOAHUS B KOHTYpE, | TETpaab s TMpakTHYeCKHX paboT, pyuka,

TeMe «DJCKTPOMArHUTHBIC KOJICOAHHS U BOJHBDY

pacrnpoCcTpaHC€HUE BOJIH, BUbI BOJIH UX OTINYUSA,

METOJUYCCKUC PCKOMCHIAIIMU 110 BBIIIOJHCHUIO

" [OCJI€ H3YyYCHHS TEOPETUYECKOro MaTepHhaja pacCMOTPETh | paboThl, CHpPaBOYHBIM Marepua, JUHEKa,
oOpasell pelIeHWs] THIIOBBIX 3ajlad, BBIIOJHUTH 3aJIaHUs | KapaHmail
NIPAaKTHYECKOHN 4aCTH

IIpakTnueckoe 3ansatue Ne25 " U3y4YUTh 3aKOHBI OTPAKCHMS M NPEIOMIICHHS CBETA, HAYUUTHCS | TETpaib Ul HNPAaKTHUECKHMX paboT, pydka,

Pemenne 3a1a4 o TeMe «3aKOHBI | pelIaTh 3a/1a41 Ha yIJIbl aJleHHUs U MPEJIOMIICHUS CBETa; METOANYECKHE PEKOMEHIAMU MO BBIIOIHEHHIO
TEOMETPUUYECKON OTITUKI» " [I0CJIe€ HW3YYCHHS TEOPETHYECKOTro MaTepHuaja pacCMOTpeTh | paboThl, CHOpPaBOYHBIA  Marepual, JIMHEWKa,
oOpaszer] pemieHHss THUIOBBIX 3a7ad4, BBIOJHUTH 33JaHMAA | KapaHJaIl
MPAKTUIECKON 4acTH
IIpakTuueckoe 3ansTre Ne26 ® M3Y4HUTh 3aKOHBI BOJIHOBOW ONTHKH TeTpaab M TNpakTHYecKux pabor, pyuka,

Pemrenne 3amau 1mo TeMe «3aKOHBI BOJHOBOIA
ONTHUKI

® HAy4YMTBCS PEIIATh
pELIETKY;

3aJjauyl  Ha pacyer JUQpaKIHOHHON

METOJMYECKHE PEKOMEHJANNNA IO BBITIOJHEHUIO
paboThl, CHOpaBOYHBIA  MaTepuay, JIMHEWKa,
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" [IOCJIE HW3YYCHHUS TEOPETHUYECKOTO MaTepHalia pPacCMOTPETh | KapaHIall
oOpaszer] pemeHus THIIOBBIX 3a7ad, BBIIOJIHHUTH 33/aHUs
MPAaKTUYECKON YacTu
Pa3znen 7 KBanToBasi pusuka
IIpaktrueckoe 3anstre No27 » m3yunth 3akoHbI CtonetoBa it Qorodddekra. Hayuutbes | TeTpamp Ui MpaKTHYECKAX paboT, pydKa,

Pemrenne 3amau mo teMe «3akoHBI PoTodddekTa.

pemraTte 3a7a9y Ha ypaBHeHHe DHHINTEHHA;

MCETOOAUYECKHUE PEKOMCHOAIMN 110 BBIIOJTHCHHUIO

YpaBHeHue DUHIITEHHAY " [IOCJIE HW3YYCHUS TEOPETHYSCKOTO Marepuajia pacCMOTPETh | pa0OThl, CHPAaBOYHBIA  MaTepuay, JIMHCHKa,
oOpaszer] pemieHuss THIOBBIX 3a7ad4, BBIIIOTHUTH 33JaHASA | KapaHmaml
MPAKTUYECKON YacTu

[Ipaktudeckoe 3anHsaTue Ne28 «3amuch SACPHBIX | ® 3aKPENUTh YMCHUS W HABBIKHM BBIYHMCIICHHS SHEPTUU CBSI3U s/Ipa, | TETPajb JUIsl TPAKTUYECKUX paboT, pyuka,

peakuuii. CTpoeHHE aTOMOB M aTOMHBIX fAJep. | @ TakKe MPaBWIBHOTO HAlMCaHUS SAEPHOM pPEaKkIMH C | METOAMYECKHE PEKOMEHJAIMH I10 BBIIOJHEHHIO
3aKOH PaJINOAKTHBHOTO paciana» HCIOJBb30BaHUEM 3aKOHOB COXPAaHEHHs MAaCCOBOIO M 3apsAIoBOro | paboThl, CHpPaBOYHBIM  MaTepual, JMHEHKa,

gucen (3CM3Y) wu BBUHCICHHS DJHEPreTHYECKOTO BBIXOJA | KapaHmaml

SIIEPHOM peakLuy;

" [IOCJIE HW3YYEHUS TEOPETHUYECKOTr0 Marepuaga pacCMOTPETh

o0Opaszell peIIeHUs] THIOBBIX 3a7ad, BBIIOJHUTH 3aJaHUS

NIPAaKTHYECKON 4aCTH
[Mpaktuueckoe 3anstue Ne29 «CTpoeHuMe U | ® 3aKpenuTh YMECHHSI W HaBBHIKM  OOHapyXXeHHs  3BE3M, | TETpaab Ul TMPAaKTHYECKUX padoT, pydKa,
coctaB ConHeuHOH cuctemsl. ['anaktuku. Pabota | onpenenenne ux KOOpAWHAT METOJINYECKHE PEKOMEHJAIUN IO BBITOJHEHUIO
C KapToH 3BE3AHOrO HeOay ® U3Y4HTh CTPYKTYpPY U cocTaB BceneHHoM paboTbl, CHOpaBOYHBIA  Marepual, JHHEHKa,

KapaHJiall
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4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MarepuaJIbHO-TeXHHYeCKOe obecrneyeHue

Jlnst peanu3anuy MporpaMMbl YI€OHOW JUCIUIUIMHBI MTPEAYCMOTPEHBI CICAYIONINE CIEIUaIbHbIC
IIOMCIICHUS

Kabuner «EcTecTBEeHHOHAYYHBIX TUCIUILIAHY», OCHAIICHHBIM B COOTBETCTBHH C MPHIIOKEHUEM 3
00pazoBaTeNbHON MPOTPAMMBI.

JlaGopaTopust «®Pu3nka», OCHAIIEHHAas B COOTBETCTBUU C MPUJIOKECHHEM 3 00pa3oBaTEIbHOU
MIPOTPaMMBI.

[Tomemenne aJis BOCIHTATENbHONW pabOThI, OCHAIIEHHOE B COOTBETCTBHU C MPHJIOXKEHUEM 3
00pa3zoBaTeNTbHON MPOTPAMMBI.

KommproTepHslii Kj1acc, OCHAIIEHHBIH B COOTBETCTBHU C MPUJIOKEHHEM 3 00pa3oBaTeIbHOM
MIPOTPaMMBI.

4.2 YyeOHO-MeTOAHYeCKOE U MH(POPMAIIMOHHOE o0ecredeHre peaTu3aluu NPOrpaMmbl

OcHOBHbIE HCTOYHHKH:

1. Msakwues, . SI. ®usuka : 10-if kmacc : 6a30BbIli U yriyOnéHHbI ypoBHU : yueOHuK / I'. Sl
Msxkumes, b. b. byxosues, H. H. Corckuii ; mox penakuueit H. A. ITapdentseBoit. — 12-¢ uzn., crep. —
Mocksa : IIpocsemienue, 2025. — 432 ¢. — ISBN 978-5-09-120192-5. — TekcT : anexTpoHHbIi // JIaHb
. DJIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/497756 (mata oOpartieHwus:
06.04.2026). — PexuM mocTyma: i aBTOPHU3. MMOJIb30BATEIICH.

2. Msxumes, I'. 5. ®usuka : 11-i kiracc : 6a30BbIid U yrayOnéHHb ypoBHH : yueOHUK / I, S1.
Mskumes, b. b. byxosues, Y. b. u ; mox penakuueit H. A. IlapdentbeBoii. — 13-e uzn., crep. —
Mockaa : IIpocBemienne, 2025. — 432 ¢. — ISBN 978-5-09-120193-2. — Texkcr : anektpoHHbii // Jlanb
. AJIEKTpOHHO-OMOaMoTeunas cucrema. — URL: https://e.lanbook.com/book/497774 (mara oOpamieHus:
06.04.2026). — Pexum mocTtyma: Juis aBTOPU3. MOJIb30BATEIICH.

3. Kacesanos, B. A. ®usuka : 10-i knace : yrinyOnéHHbIi ypoBeHs : yueOHUK / B. A. KacbsaHoB. —
13-e m3x., crep. — Mocksa : IIpocsemenune, 2025. — 480 ¢. — ISBN 978-5-09-122218-0. — Tekcr :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOIMOTEeYHAs CHUCTEMA. — URL:
https://e.lanbook.com/book/497759 (nara obpamenus: 06.04.2026). — Pexum goctyma: ajsi aBTOPH3.
MOJIb30BaTENEN.

4. KacpsHoB, B. A. ®usuka : 11-i kiacc : yriyOonénHslii ypoBeHb : yueOHuk / B. A. KacpsHoB. —
13-e u3n., crep. — Mocksa : IIpocsemenue, 2025. — 493 ¢. — ISBN 978-5-09-121752-0. — Tekcr :
3JIEKTPOHHBIH // Jlann : AJIIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/497777 (mata obpamenus: 06.04.2026). — PexxuM mocTyma: Ajsi aBTOPH3.
IIOJIb30BaTENEH.

5. ®usuka : 6a3oBbIil ypoBens : yueOnuk / H. C. IlypeimeBa, H. E. BaxxeeBckas, /1. A. Hcaes, B.
M. Yapyrun. — 2-e u3a., ctep. — Mocksa : [IpocBemenue, 2025. — 512 ¢. — ISBN 978-5-09-121349-
2.— Tekcr: onekrtponHwld / Jlamb @  anekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/473021 (nara obpamenus: 06.04.2026). — Pexum focTyma: Juis aBTOPH3.
M0JIb30BaTENEN.

6. ®uszuka : 0a30BbIM ypOBEHb : MPAKTUKyM IO pelIeHHI0 3aj1ad : yyeOHoe mocobue / H. C.

[TypeimeBa, H. E. Baxeesckas, [[. A. HcaeB, B. M. YUapyrun. — 2-e usa., crep. — MockBa :
[Mpocemenne, 2025. — 236 c. — ISBN 978-5-09-121350-8. — Texct : amektpoHHbIH / Jlavp :
aJIeKTpOHHO-OnOmoteynas cucrema. — URL: https://e.lanbook.com/book/473018 (nara oOparieHus:

06.04.2026). — PexuM mocTyma: Ui aBTOPU3. MOJIb30BATEICH.

JlonoTHUTEeIbHbIE UCTOYHUKH:

1. emumuenko, B. . ®usuka : yuebnuk / B.M. Jlemuauenko, U.B. lemunuenko. — 6-e u3f.,
niepepad. u mpon. — MockBa : UHOPA-M, 2022. — 581 c. + Jlomn. maTepuaibl [ DNEKTPOHHBIN pecypc].
— (Bsicmiee oOpaszoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. - Tekcr : snextpoHHbIi. - URL:
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https://e.lanbook.com/book/497759
https://e.lanbook.com/book/497777
https://e.lanbook.com/book/473021
https://e.lanbook.com/book/473018

https://znanium.ru/catalog/product/1858485 (mata oOpamenus: 06.04.2026). — Pexum pocryma: 1o
TIOJTITHICKE.

2. Ky3nenos, C. 1. ®u3uka. OCHOBBI 2JIEKTPOJUHAMUKN. DJIEKTPOMArHUTHBIE KOJICOAHUS U BOJTHBI
: yueOHnoe mocooue / C. . Ky3nenoB. — 4-e u3n., ucnp. u gomn. — MockBa : By3oBckuil ydeOHUK :
NHO®PA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekctr : osmekrponnsidi. - URL:
https://znanium.ru/catalog/product/1850635 (mara oOpamenus: 06.04.2026). — Pexxum gocTyma: o
TIOJIITHCKE.

3. Tapacog, O. M. ®u3zuka : yuebHoe nocooue / O. M. TapacoB. — Mocksa : DOPYM : UHDOPA-
M, 2019. — 432 c. — (IIpodeccuonansHoe obpazoBanue). - ISBN 978-5-91134-777-2. - Tekcr :
anektponnsii. - URL: https://znanium.ru/catalog/product/1012153 (mara o6pamienus: 06.04.2026). —
Pexxum octyma: 1o noamnucke.

4. Ponuonos, B. H. ®usuka : yuebHOe mocodue ajs cpeHero npoheccuoHaaIbHOro oopasoBanus /
B. H. PonnonoB. — 2-e u3n., uchp. u gon. — Mocksa : U3garensctBo Opaiit, 2023. — 265 c. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : SIEKTpOHHBIA //
OopasoBarenbHas miardopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512604 (nara oOpareHus:
06.04.2026).

5. INunckwii, A. A. ®usnka : yuebnnk / A.A. [Munckwuii, ['.1O. I'pakoBckuii ; mox oomr. pea. FO.H.
Huxa, H.C. [lyperueBoit. — 4-e uzn., ucnp. — Mocksa : POPYM : UH®PA-M, 2022. — 560 c. —
(Cpennee mpodeccuonanbaoe odpazoBanue). - ISBN 978-5-00091-739-8. - Tekct : 3MEKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/1712397 (nara obparuenwus: 06.04.2026). — Pexxum gocrtymna: mo
TIOJIITHICKE.

HNuTepHeT-pecypcebl:

1. TocynapctBenHass oOpa3oBaTenbHas Mmiaardpopma «Poccuiickas SJICKTpOHHAS —IIKOJIA»
ounmaneseiii caiit. — URL : https://resh.edu.ru/ (mata oopamienus 06.04.2026). — TekcT : 371€KTPOHHBIH.

2. OtkpeiThiii kOTeK. Du3mka : caiit. - URL : http://www.physics.ru (mata oOpaieHus
06.04.2026). — TekcT : 2JIeKTPOHHBIH.

3. ®usuka g BcexX. 3amaun nmo ¢usmke ¢ pemrenusimu : caiit. — URL : http://fizzzika.narod.ru
(mata oopamenus 06.04.2026). — TekcT : 2JIEKTPOHHBIN.

4. KBaHT: Hay4YHO-NONYJSIPHBIA  (U3MKO-MareMaTHyeckuil >kypHanm : caiit. — URL
http://kvant.mccme.ru (nara oopamienus 06.04.2026). — TekcT : 2JIeKTPOHHBIN.
5. MonekynsapHast ¢usuka : cait. — URL : http://marklv.narod.ru/mkt/ (mara oOpareHus

06.04.2026). — TekcT : 2JIeKTPOHHBIH.

6. ®dusuka Bokpyr Hac : caiit. - URL : http://physics03.narod.ru (nara obpamenus 06.04.2026). —
TekcT : 2IeKTpOHHBIN.

7. ®uzuka.py: CalT U ydaluxcs u npenojasarenei ¢pusuky : caitt. - URL : http://www.fizika.ru
(mata oopamenus 06.04.2026). — TekcT : 2JIeKTPOHHBIN.

8. Anepnas ¢usuka B Unrepnere : cait. - URL : http://nuclphys.sinp.msu.ru (mata oOpameHus
06.04.2026). — TekcT : 2JIeKTPOHHBIH.

5 KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHOM JUCITATIIAHBI

KoHTponb M oOlLieHKa pe3yabTaTOB OCBOEHUS IUCHUILIIMHBI OCYIIECTBIISIETCS MPENoJlaBaTesieM B
MpOLIECCe TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTALIUU.
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5.1 Tekymmii KOHTPOJIb

Kounrtponupyemslie
paszensl (TeMbl)
y49e0HON TUCIUTUTHHEL

KonTpomupyemsie pesynsrarsl (OK
u [1K, ITP, JIP, MP)

HaunmenoBanue
OIICHOYHOTO CPEJICTBA

Kputepun
OLICHKH

Paznen 1. ®usuka u
METO/bl HAYYHOTO
MMO3HAHUS

OK 01 (IIP62_OVYIL06)
JIP3, JIP7, JIP25, JIP26, MP2, MP7,
MP11, MP38, MP39

Tect

CM. HIKE

Pasgen 2 Mexanuka

Tema 2.1 Kunematuka

OK 01 (ITP62_OVYIL06)
OK 02 (ITP69_OVTL.06)

OK 03 (ITP67_OVYIL06)

OK 06 (ITP63_OVIL06)

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

I TpakTideckoe 3aHsTHe
(TpaKTAYeCKOE 33/JAHKC)

Jlaboparoprast pabota

CM. HIKE

Tema 2.2 Jlunamuka

OK 01 (TIP62_OVIL06)

OK 02 (TIP69_OVTL06)

OK 03(TIP67_OVIL06)

OK 06 (TTP63_OVIL06)

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

IpaxTrdeckoe 3aHsTHe
(TpaKTAYECKOE 33/JAHKC)

CM. HIKE

Tema 2.3 3ak0oHEI
COXpaHEHHS B
MeXaHUuKe

OK 01(TIP62_OVIL06)

OK 02(TTP69_OVTL.06)

OK 03(IIP67_OVIL06)

OK 06(ITP63_OVTL06)

OK 07 (TTP68_OVTL06)

JIP25, MP4, MP6, MP 10, MP9,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12

IpaxTrdeckoe 3aHsTHe
(TpaKTHYecKoe 3a/JaHKe)

JlaGoparopHas padora

CM. HIKE

Tema 2.4 Cratuka u
THAPOCTATHKA

OK 01 (TTP62_OVIL06)

OK 02 (TITP69_OVYIL06)

OK 03 (ITP67_OVTL06)

OK 06 (ITP63_OVIL06)

OK 07 (TIP68_OVTL06)

OK 09 (ITP61_OVYIL06))

TIK 1.2 (TIP64_OVTL.06)

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

Tect

CM. HIKe

Pazgen 3
MonekynspHas Gpusuka
nu TepMOZII/IHaMI/IKa

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKON TEOpUHU

OK 01 (IIP62_OVIL06)

OK 02 (TTP69_OVTL06)

OK 03 (ITP67_OVIL06)

OK 04 (ITP66_OVYTL06)

OK 05 (TTP65_OVTL.06)

OK 06 (ITP63_OVYIL06)

OK 07 (ITP68_OVYIL06)

OK 09 (ITP61_OVYIL06))

TIK 1.2 (IIP64_OVIL.06)

MP3, MP5, MP15, MP23, JIP26,
MP28, MP29, MP31, MP32, MP33,
MP34, MP37, MP44, MP47, MP43,
MP54, MP55, MP 56, MP 43,
JIP16, JIP27, JIP34, JIP32,

Tect
Konrpornbras pabota

[pakTieckoe 3ansIIe
(TMpaKTHAYecKoe 33/JaHKE)

JlaGoparoprast pabota

. HIKC
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Tema 3.2 OcHOBBI
TEPMOIMHAMUKH.
TeroBeIe MallIMHEL.

OK 01 (IIP62_OVIL06)

OK 02 (ITP69_OVIL06)

OK 03 (ITIP67_OVYILO06)

OK 06 (IIP63_OVYIL06)

OK 09 (ITP61_OVYIL06)

IIK 1.2 (ITP64_OVYIL06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, MP30, MP35,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12, JIP16, JIP27

Tecr

I IpakTiyeckoe 3aHsTHE
(MpaKTAYeCKOE 33/JAHKC)

CM. HIKE

Tema 3.3 ArperatHbie
COCTOSIHUS BEIIECTBA.
®azoBble IEPEXOJIbI

OK 01 (ITP62_OVIL06)

OK 02 (ITP69_OVTL06)

OK 06 (ITP63_OVIL06)

TIK 1.2 (IIP64_OVIL.06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12,
JIP16

I Ipaktiyeckoe 3aHsTHE
(TpaKTIIeCKOE 3a/TaHIIE)

JlaGoparophast padora

CM. HIXKe

Paznen 4
DIEeKTPOIMHAMHUKA

Tema 4.1
DIeKTpoCTaTHKa

OK 01 (TTP62_OVIL06)

OK 02 (TIP69_OVTL06)

OK 03 (IIP67_OVIL06)

OK 06 (ITP63_OVIL06)

OK 07 (TTP68_OVIL06)

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

Tect

I Ipaxtrdeckoe 3aHsTHE
(TpaKTHYecKoe 3a/JaHKe)

CM. HIKE

10

Tema 4.2
ITocTosauHEbINI
3JIEKTPUUECKUN TOK.

OK 01 (TTP62_OVIL.06)

OK 02 (TTP69_OVTI.06)

OK 03 (ITP67_OVTL06)

OK 06 (ITP63_OVIL.06)

OK 07 (TTP68_OVTL.06)

TIK 1.2 (TIP64_OVIIL.06)

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIPG,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31

IpaxTrdeckoe 3aHsTHE
(TpaKTIHIeCKOE 3a/TaHTIE)

Jlaboparoprast padora

CM. HIKe

11

Tema 4.3
ONEeKTpUUYECKUH TOK B
pa3IMUYHBIX Cpelax

OK 01 (TIP62_OVIL06)

OK 02 (TITP69_OVTL.06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVTL06)

OK 07 (TIP68_OVTL06)

TIK 1.2 (IIP64_OVIIL.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

Tecr

JlaGoparophast padora

CM. HIKE

o1




12

Tema 4.4 MarautHoe
1oJIe

OK 01 (TTP62_OVIL06)

OK 02 (ITP69_OVIL06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVIL.06)

OK 07 (ITP68_OVYIL06)

TIK 1.2 (ITP64_OVYIL06)

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

Tecr

I IpakTiyeckoe 3aHsTHE
(MpaKTAYeCKOE 33/JAHKC)

CM. HIKE

13

Tema 4.5
DJeKTpOMarHuTHasI
WHTYKIIHS

OK 01 (TIP62_OVIL06)

OK 02 (ITP69_OVYIL06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVIL06)

OK 07 (ITP68_OVYIL06)

TIK 1.2 (TIP64_OVIL.06)

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

Tect

I TpakTideckoe 3aHsTHe
(TpaKTHAYecKoe 3aJaHKe)

CM. HIKE

14

Paznen 5
Komnebanus v BOJIHBI

Tema 5.1
Mexannueckue
K01€0aHNs U BOJTHBI

OK 01 (ITP62_OVI1.06)

OK 02 (TTP69_OVTL.06)

OK 03 (IIP67_OVIL06)

OK 06 (ITP63_OVIL06)

OK 07 (TTP68_OVTL.06)

TIK 1.2 (TIP64_OVTIL.06)

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

Tect
KoHtpornbHas padota

IpaxTrdeckoe 3aHsTHE
(TpaKTHYecKoe 33/JaHKe)

Jlaboparoprast padora

CM. HIKE

15

Tema 5.2
DIIeKTpOMarHUTHEIE
KoJIeOaHUS U BOJIHBI

OK 01 (TTP62_OVIL.06)

OK 02 (TIP69_OVTL06)

OK 03 (ITP67_OVTL06)

OK 06 (ITP63_OVTL.06)

OK 07 (TIP68_OVTL06)

TIK 1.2 (ITP64_OVIL.06)

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

IpaxTrdeckoe 3aHsTHE
(TpaKTHIIeCKOE 3a/TaHTIE)

Tect

CM. HIKe

16

Tema 5.3
OnrTuka

OK 01 (TIP62_OVTL06)
OK 02 (TTP69_OVTL.06)
OK 03 (ITP67_OVTL06)
OK 06 (TTP63_OVTL06)
OK 07 (ITP68_OVYIL06)
TIK 1.2 (ITP64_OVYIL06)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,

Tecr

Konrpornbras pabota

CM. HIKE
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MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31

17

Paznen 6. OcHOBBI
CIlelIMaIbHOM TeopUn
OTHOCHUTEIFHOCTH.

Tema 6.1

OCHOBBI CHIELHATBHOM
TEOpUHU
OTHOCHUTEIBHOCTH.

OK 01 (IIP62_OVIL06)

OK 02 (ITP69_OVYIL06)

OK 03 (ITP67_OVYIL06)

OK 06 (ITP63_OVYIL06)

OK 07 (ITP68_OVYIL06)

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

Tecr

CM. HIXKe

18

Paszngen 7 KsantoBas
¢uznka

Tema 7.1
KopnyckynsipHo-
BOJIHOBOU Jyajlu3M.

OK 01 (IIP62_OVIL06)

OK 02 (TTP69_OVTL.06)

OK 03 (IIP67_OVIL06)

OK 06 (ITP63_OVIL06)

OK 07 (ITP68_OVTL06)

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

I IpakTiyeckoe 3aHsTHE
(TpaKTHAYecKoe 3a/JaHKe)

CM. HIXKe

19

Tema 7.2
CrpoeHue atoma

OK 01 (ITP62_OVI1.06)

OK 02 (TTP69_OVTL.06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVIL06)

OK 07 (TTP68_OVTL.06)

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

Tecr

IpakTrdeckoe 3aHsTHe
(TpaKTAYECKOE 33/JAHKC)

CM. HIXKE

20

Tema 7.3
AToMHOE s111pO

OK 01 (TTP62_OVIL06)

OK 02 (TTP69_OVTL.06)

OK 03 (ITP67_OVIL06)

OK 06 (ITP63_OVTL06)

OK 07 (TTP68_OVTL06)

JIP25, MP4, MP6, MPI3, MP17
MP18, MP19, MP20, JIPS, JIP6
JIP32, MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13, JIP12
JIP16, JIP27, JIP28, JIP31

I Ipaxtvdeckoe 3aHsTHE
(TpaKTIIeCKOE 3a/TaHTIE)

CM. HIKe

21

Pasngen 8. DieMenTsl
ACTPOHOMUH U
acTpo(u3uKy.

Tema 8.1 DneMeHTBI
ACTPOHOMUU H
acTpo(u3uKy.

OK 01 (ITP62_OVIL06)

OK 02 (TTP69_OVYTL06)

OK 03 (ITP67_OVTL06)

OK 06 (TTP63_OVTL06)

OK 07 (ITP68_OVYIL06)

OK 0.9 (ITP61_OVIL06)

JIP3, JIP7, JIPS, JIP9, JIP16, JIP27
MP1, MP3, MP15, MP12, MPI3
MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10

Tecr

CM. HIKE
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Kputepun onieHKkn NpakTH4YeCcKOro 3aJaHUs:

«5» (OTAMYHO): BBICTABISETCA CTYIEHTY, €CIM pacyeTHas W rpaduyeckas 4acTH BBIOJHEHBI B
oJIHOM o0BeMe, pelieHue OPOPMIIEHO € COOJIIOJICHUEM YCTAHOBJICHHBIX MPaBUI; CTYIEHT CBOOOHO
BJIaJICET TEOPETUYECKUM MaTepHaIoM, 0€30IIMO0YHO IPUMEHSET €T0 MPU PELICHNH 33/1a4.

«4» (XOpoIlo): BBICTABIAETCS CTYACHTY, €CJIM TpPU BBIIOJHEHUU 3aJaHUSl  JIOMYIICHbI
HE3HAYUTENIbHBIE OIIMOKH, peuieHne o(GopMIeHO C COOIIOJEHUEM YCTAaHOBIIEHHBIX IPAaBHJ; CTYIEHT
cBOOO/IHO BJIaJI€ET TEOPETUYECKUM MaTepuaioM, 0e301I1MO0YHO IPUMEHSET ero MpU PEeLUICHUH 3a/1a4;

«3» (YIOBJIETBOPUTENBHO): BBICTABISIETCA CTYIAEHTY, €CIM 3aJaHUE BBIIOJHEHO C «TPYOBIMU»
omuOKkamu, perieHue opopmieHo 0e3 COONIOACHUS YCTAHOBJICHHBIX IPABHIT |

«2» (HEyIOBIETBOPHUTEIBHO): BBICTABISIETCS CTYACHTY, €CIi paboTa He BHIIOIHEHA.

Kpurepun oneHkHu J1a00paTOPHOTo 3aHATHS:

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3aJaHUs JIAOOPATOPHOU pabOTHI, CTYJEHT YETKO U 0e3 omubox
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHHs JIAOOPAaTOPHOW pabOTHI; CTYACHT OTBETWJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (yIOBIIETBOPUTEIHHO): BBHIMOJIHEHBI BCE 3afaHUs JIAOOpaTOpHOW pabOTHI C 3aMEYaHUSIMU;
CTYJCHT OTBETHII HA BCE KOHTPOJIBHBIE BOIPOCHI C 3aMEYAHUSIMH.

«2» (HE 3a4YTEHO): CTYJIEHT HE€ BBIMIOJHHWJI WU BBIIOJHWI HEMPABUIBLHO 3aJaHus J1TA00paTOPHOU
paboThI; CTYyEHT OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHI C OMIMOKAMU WJIM HE OTBETUJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Kpurtepuu onieHKkH TeCTUPOBAHUS:

3a npaBUIIbHO BBINOJIHEHHOE JIEHCTBUE, 33JaHUE BBICTABIISIETCS IIOJOKUTENbHASI OLleHKa — 1 Oat.

3a HempaBWJIBHO BBHIMOJHEHHOE ACHCTBHE, 3a/laHUE BBICTABISIETCS OTpuUllaTeNnbHas omenka — 0
0aJoB.

Jl11g o1ieHKH 00pa30BaTeIbHBIX TOCTHKEHUN 00yUYalonmxcs NPUMEHsIeTCs YHUBEpcaabHasl IKaja.

[TpoueHT pe3ynbTaTUBHOCTH (ITPaBUIIbHBIX KadecTBeHHas OlleHKa ypOBHSI IOJrOTOBKH
OTBETOB) Oayu (0OTMETKA) BepOAJIbHBIN aHAJIOT
90 + 100 5 OTIIMYHO
80 +~ 89 4 XOPOIIIO
70 =79 3 YIOBJIETBOPUTEIILHO
menee 70 2 HEYJIOBJICTBOPUTEIHHO

KpuTtepun oneHKH KOHTPOJILHOM padoThI:

«5» (OTIIMYHO): 3acily’)kKUBaeT CTYAEHT, OOHAapYXUBIIMI BCECTOPOHHEE, CHUCTEMATUYECKOE U
rny0okoe 3HaHUE Y4eOHO-IPOrpaMMHOIO MaTepHuaja, YMEHHE CBOOOJHO BBINOJHATH 3aaHuf,
MIPEAYCMOTPEHHBIE TPOTPaAMMOH.

«4» (XOpOIlI0): BBICTABISAETCS CTYAEHTaM, MOKa3aBUIMM CHCTEMAaTHYECKMH XapakTep 3HaHWU I10
Te€Me U CIIOCOOHBIM K MX CaMOCTOSTEIHHOMY MOMOJIHEHUIO U OOHOBJICHUIO B XO/i€ JajbHelel yueOHoM
paboThl ¥ podeCcCHOHATIBHOM EATEIbHOCTH, JOIYCTUBIINM HE3HAUUTENIbHbIE OIIMOKY TPU BBITOJTHEHUN
paboTHI.

«3» (yZIOBJIETBOPUTEIHHO): BBICTABISETCS CTYAEHTAM, JOMYCTUBIIMM IMOTPEUIHOCTH B OTBETE HA
TEOPETUYECKHE BOIMPOCHI U MPU BHIOJHEHUH MPAKTUYECKONW YacTH, HO O0JIaJaroniuM HEOOXOJMMBIMU
3HAHUSAMH Ul UX YCTPAaHEHUs MO PYKOBOJICTBOM IIPENOAABATES.

«2» (He 3a4TeHO): BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiabl B 3HAHHUSIX OCHOBHOTO
y4eOHO-IPOrPaMMHOI'0  MaTepuasia, JOMYCTUBLIEMY IPHHLUUIHUAIbHBIE OMIMOKA B  BBIIOJIHEHUH
MIPEAYCMOTPEHHBIX TPOTPAMMON 3aJaHUM.

5.2 Ilpome:kyTOoUHAs aTTecTALUS

[IpomMexyTouHas arTecTanusi 00y4aroIIUXCcsl OCYLIECTBIIAETCS 10 3aBEPLUICHUHN U3Y4YeHUs Y4eOHOTo
npenMera «Pu3nKa» U MO3BOJISET ONPENEIUTh KaueCTBO U YPOBEHD €€ OCBOCHMUS.
dopma TPOMEKYTOUHOU ATTECTALIMHU 110 NpeaMeTy «Pu3uKay — 3a4eT C OLICHKOW M SK3aMEH.
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Pe3yabTarhbl 00yueHust

OueHouHbIE cpecTBa
JJISI IPOMEKYTOYHOM aTTecTaAlluA

3ader ¢ OLEHKOH

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

Koutpoabnast padora
1. 3anmmuTe MoKa3zaHUS MAaHOMETPA, ONPEIEISIONIETO JABICHUE KUAKOCTH
WM Ta3a B 3aMKHYTOM 0ObeMe. OTBET JalTe YHMCIIOM, OTICISS JCCATUYHYIO
IIPOOB 3aITSITOM.
MIIa

2. WneanbHelii ra3 coepinmi padoty 300 [k 1 mpu 3TOM BHYTPEHHSS SHEPTU
ra3a yeenuuamitach Ha 300 J[x. Kakoe KOMMYeCTBO TETUTOTHI OTAAN HITH IOy YU
ra3 B 3TOM Ipoiiecce? Jx

4. 3. UpeanbHas TeruioBasi MalllMHA COBEPIIAET 3a OJMH UK padoty 100
Jx. Temnepatypa HarpeBaTens 100° C, xonoxunsruka 0° C. Haiitu
KOJIMYECTBO TEIUIA, OT/IaBaeMOe 32 OJIMH ITUKJI XOJIOIUIbHUKY. Jx

4. BcTraBpTe IPOMYIIEHHOE CIOBO:

3akoH [lackaist — OCHOBHOI 3aKOH THIPOCTATUKH, COTJIACHO KOTOPOMY
JABJICHUE Ha ITOBEPXHOCTh JKUIKOCTH, IPOU3BEACHHOE BHEIITHIMHA CHUIIAMH,
MepeIaeTCsl KUAKOCTHIO BO BCEX HAIPABIICHUSX.

5. Beluucnure JaBiaeHUE, OKa3pIBAEMOE FUAPABINYECKUM MACIIOM C
MI0THOCTBIO0 900 KI/M° B IOJHOCTBIO 3aMOIHEHHOM cocyge Beicotoit 0,7 M.
YckopeHnue cBo60AHOTO NaaeHus NpUHITH 32 10 M/c?. [a.

IK3aMeH

OK 01, OK 02, OK 03, OK
09, OK 06
MK 1.1

TecT

1.Mcnonb3ys nepBblid 3aKOH TEPMOANHAMUKH, YCTAHOBHTE COOTBETCTBUE MEXTY
0COOEHHOCTSAMH TEIUIOBOTO MPOLIEcca B HJICAIbHOM ra3e M €ro Ha3BaHUEM.

K kaxgomy 31eMeHTy HepBOro crojdia moadepuTe COOTBETCTBYIOUIMN 3JIEMEHT
W3 BTOPOTO ¥ BHECHUTE B CTPOKY OTBETOB BHIOpaHHbBIE IIH(PHI 10T COOTBETCTBYIO-
IMMHU OyKBaMH.

OcobGeHHoCTH Tpoliecca Haspanwue nporiecca
A) Bce nmepegaBaemoe raszy Koimde- 1) N3oxopHErit
CTBO TEIUIOTHI HIET Ha COBEPILICHHE 2) N3orepmuueckuit
ra3om paboThI 3) Uzob6apHbIit
b) N3menenne BHyTpeHHEH SHEPTHH 4) AnnaGaTHbIN

raza paBHO KOJIHYECTBY NepeaaHnHON
TETJIOTHI. TIDU 3TOM T'a3 HE COBENIIIAET
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paboThI

1.BcraBbTe MpomnylieHHOe CI0BOCOYETAHNE!

- 3TO fBJEHME BO3HHUKHOBEHMS TOKa B 3aMKHYTOM IPOBOJHUKE IpHU
W3MEHEHWH MAarHUTHOrO Iouid. JlaHHOe SIBICHME JIGKHT B OCHOBE PabOTHI
IeHepaTopOB U TPaHC(HOPMATOPOB TOKA.
2.1lepesenute B Ila cnexyromue mokasaHus:

100 at

5 Mna

20 rlla

3.Bri0epute npaBUIIEHBIE YTBEPIKICHUS:

A) C rmyOuHOM 1aBieHNE KUAKOCTH YBEITHIUBACTCS.

b) JInanekTpuKu-3TO BEIIECTBA, HE MPOBOISAIITHE IICKTPUICCKUN TOK

B) U3meputh GU3NUECKYIO BEIUYUHY — 3TO 3HAYUT HANTH MOTPEITHOCTD

HU3MEpPEHUs.

I') I[Ipu HarpeBaHUM MPOBOAMMOCTH METAJJIa BO3PACTAET
IIpakTH4yeckoe 3aganne

1.Ecin temmeparypa Harpesarens 600 °C, a xomommmbamka (—20) °C, To
KO3((QUIMEHT TMOJE3HOTO JEHCTBHA HICATHHOTO  TEIUIOBOTO  JIBHTATEIS
MPUOIM3UTENHHO PaBeH. . .

2.B Tomke TemoBoro ABUTATCJIA MPU CXKUT'aHUU TOIUIMBA BBIACIINIOCH
KOJH4YeCTBO TerutoThl, paBHoe 50 k/x. KoaddummenT monesnoro nerictus
nsuratens 20%. Kakyro paboTy coBepini JBUTraTess?

3.Kakoe naBnenne pabodveii cMecH yCTaHOBIIIOCH B IIMITMHAPAX JBUTATENS
BHYTPEHHET'O CTOPaHMsI, €CJH K KOHITY TAKTa CKaTHs TeMIIepaTypa MOBBICHIACH C 47°
110 367° C, a oowem ymensimics ¢ 1,8 no 0,3 n? IlepBonauanpHoe AaBnenre 66010 100
klla.

4 KakoBa IUIOTHOCTH KHCJOpOJa TIPH TeMIepaType 27° u HOPMaJIbHOM
aTMoc(epHOM JaBJICHUH?

5.0mpenenuTs 4acoBYI0 MOIITHOCTH THApOHAacoca ecnu ero macca 1000 xr, a
CKOpoCTh 5 M/c. OnpeieiuTh TaK)KE COBEpIIacMyto padoTy.

6. uapouIuHIp, ABUrasch BO3BPATHO- MOCTYMATEIILHO CO CKOPOCThIO 2 M/C,
OCTAaHOBHWJICS dYepe3 8§ CeKyHJ TIocie Havaina TopMoxkeHus. OnpenennThb
YCKOPEHME H IIyTh, IPOMJIECHHBIA MEXAHU3MOM IIPHU TOPMOKEHHH.

Kpurepun onieHkH 3a4era ¢ OLEHKOIH 3K3aMeHa

— «OTIMYHO» - TEOPETHUECKOE COJIEpKaHHE Kypca OCBOECHO MOJHOCTHIO, 0€3 MpoOenoB, yMEHuUs
c(OpMUPOBAHbI, BCE MPEAYCMOTPEHHbIE NPOrpaMMoON ydeOHbIE 3aJaHUsl BBINOJHEHbI, KaueCTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

— «Xopomo» - TEOpPeTUYEeCKoe COJEpKAHUE Kypca OCBOEHO IIOJIHOCTBIO, 0e3 MpoOesos,
HEKOTOpble YMEHHMsS C(QOPMHPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMOi yueOHbIe
3aJlaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUI BHIMOJIHEHBI C OIIMOKaMH.

— «YIOBIETBOPUTEIBHOY - TEOPETHUECKOE COJIEpKaHNe Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl He
HOCSIT CYIIECTBEHHOI'O XapakTepa, HEOOXOAMMbIE yMEHMsI pabOThl C OCBOEHHBIM MaTepHalioM B
OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MTPOrpaMMOi 00yueHHs yueOHBIX 3a/laHui
BBITIOJTHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/IaHUI coZiepKaT OIMIMOKH.

— «HeynoBieTBOPUTEIHHO» - TEOPETHUECKOE COJIEpXKaHHE Kypca HE OCBOEHO, HEOOXOAMMBbIE
yMeHHs He ¢(hOpMUPOBaHbI, BBIIOJIHEHHbIE YUeOHBIE 3a/1aHUs COJIEpKaT IpyOble OMUOKHU.
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Ipuiaoxkenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT MU

[Ipn mpoBeneHUU TEOPETUYECKUX U MPAKTUYECKUX/Ta0OPATOPHBIX 3aHATUNA HCIOJIb3YIOTCS
CJIEYIOIME NIEAArOTUYECKUE TEXHOJIOTUU:

Ne Hazpanue [lenb ucnosnb30BaHU [Inanupyemslit Omcanuye mopsaKa
/o o0pa3oBaTeabHOM o0pa3oBaTe’IbHOM pe3ynbTaT WCTIONIb30BaHUSA (aJrOpUTM
TEXHOJIOTHH (C TEXHOJIOTHH HCTOJIb30BaHUS MIPUMEHEHUS) TEXHOJIOTHH B
YKa3aHHEM aBTOpa) 00pazoBaTensHOM MIPaKTHIECKOH
TEXHOJIOTHH poQeCCUOHATTEHOM
JIeSITeIbHOCTH
1 TexHonorus PasButue meiciurens | Bo3MoxHOCTB IIpuém «Mucepr»
KPUTHYIECKOTO HBIX HAaBBIKOB YYallll | JMYHOCTHOIO pocTa
MBIIIICHUS XCs1, HeOOXOIUMBIX H | 0OydJaromerocs, Ilpuem ocymecTBiseTcs B
€ TOJIbKO B y4eOe, HO | pa3BUTHSA €ro | HECKOJILKO 3TaIloB.
U B OOBIYHOW KM3HM | MHmUBHAyanpHOCcTH, |l  ormam:  Ilpemiaraercs
(yMeHue TNpUHUMATH | MOBBILICHHUE cucrema MapKUPOBKU
B3BELICHHBIE s¢dexTruBHOCTH TEKCTa, 4TOOBI
peuiCHusA, 3aHATUCTL | BOCOPUATUA noApas3aciuTb
c uHpopMaIme, | nHhopMaIuy; 3aKIIOYEHHYIO B HEM
aHATM3UPOBATh MOBBINLICHHE WHQOPMALIUIO  CIIEAYIOMINM
pasMyHBIE CTOPOHBI | MHTEpeca, Kak K | 0Opazom:
ABJICHUH [p.), T. €. | U3ydaeMoMy v «TaIOYKOI»
pasBUTHE MaTepuany, Tak M K | IOMEYaeTcs TO, YTO YXKE
CIIOCOOHOCTH K | caMoMy  mporieccy | M3BECTHO YYalIuMCH;
€amM000pa30BaHHUIO. o0y4yeHus;  yMeHHE - 3HAKOM «MUHYC»
KPUTUYECKU MOMEYaeTCsI TO, 41O
MBICJIHUTb. MPOTHBOPEYHT ux
MPEICTABICHUIO;
+ 3HAKOM «IUTIOCY
MOMeYaeTCst TO, 410
SABJISICTCA JJIsL HHUX
WHTEPECHBIM u
HCOXHNJaHHbIM,
? «BOTIPOCUTEIBHBIN

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

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

III STaIl: VYyamummMmcest
TpeaIaraeTcst
CHCTEMAaTU3UPOBAThH

WH(POPMAITUIO, PACIIONIOKHUB
ee B COOTBETCTBHH CO
CBOUMH IIOMECTKaMH B
CJIEIYFOIIYIO TaOIHITy:
doram:  [locrmenoBaTenbHOE
o0cyxaeHne Kaxmaoi rpadbl
TaOJIALBL.

[Tpuem CHOCOOCTBYET
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Pa3BUTUIO AHAJIUTUYICCKOIO
MBIINUICHUA TP HU3YYCHHUU

HOBOTO Marepuana,
SIBIISICTCS CPeICTBOM
OTCJICKHMBAHUST TIOHUMAaHUS
MarepHuaa)

[Ipuém «Knacrep»

D10 cnocod Tpadudeckoit

OpraHM3allud  Marepuaia,
MTO3BOJISIOLIUH clenarhb
HaTJIS THBIMU Te
MBICIUTENIFHBIE  MPOIIECCHI,

KOTOpbIE MNPOHCXOAST TpPHU
HOTPY>KEHUU B Ty WJIM HHYIO
temy. Knacrep sBusercs
OTpPaXKEHUEM  HEJIIMHEHNHOU
(hopMbI MBIIUICHHS.
IlocnenoBaTenbHOCTD
JNEeUCTBHI:

1. TlocepenuHe 4YHCTOTO
mucta  (KITAaCCHOM  JTOCKH)
HamycaTh KIIIOUYEBOE CIIOBO
WIH TpeIoKeHHe, KOTOpoe
SBISIETCSl «CEepIALEM» HUICH,
TEMBI.

2.  Bokpyr «HakuIaTb»
ClIOBa WM HPEIJIOKCHHUS,
BBIp@)KaloIIne uueH, (HakThl,
00pa3bl, MOAXOJAIINE JUIS
naHHoW Ttembl. (Mogenu
YCTPOMCTB U IPUOOPOB)

[IpoGiiemMHoe 0OydeHne
(T.A.Nnbuna)

1. poOJIEMHOE
U3JI0KECHUE;

2. YAaCTUYHO —

IIOMCKOBas
JACATCIIBHOCTD,

3. CaMOCTOATCIIbHAsA
HucciaecaoBaTCibCKas
ACATCIIBHOCTD.

[IpuBnedsr cTyneHTOB

K aKTUBHOM
MBICITUTEIbHOMN
JIeATEILHOCTH, K
pELIEHUIO  Pa3HOro
poaa 3ajay, KOTOpble
HEIMOCPEICTBEHHO
CBSI3aHEBI C
cozep KaHueM

yueOHOro MaTepHaia.

CamocTosiTeNTbHbIN
(umu ¢ TIOMOIIBIO
YUUTEIS) aHaJIu3
MPOOJIEMHBIX
cATyauuil, W  HX
pereHus
MTOCPEACTBOM

BBIIBIDKEHUS
MPEJJI0KEHUH,
TUIIOTE3, ux
000CHOBaHUS u
JTIOKa3aTeNbCTBA, a
TaKxXe MIpOBEpPKa
MPaBUILHOCTH
pereHus.

YacTUYHO-TIOMCKOBBIN
METO] O0YUYCHHMS:
co3/iaHue npobieMHon
CUTyaluu Tpu OOBSCHEHUH
HOBOT'O MaTepHana
(BompocCHI, 3a/1ay4a,

JKCIIEPUMEHTAIBHOE
3aJlaHie TPH 3aKpeTUICHUH
y4eOHOro MaTepuaa)
KOJUIEKTUBHOE 00CYyXICHHE
BO3MOXXHBIX  IOAXOJIOB K

pEIIeHnt0 IpOoGIIEMHOM
CUTYyaLNH (ypok
cUCTEeMaTH3aluH u

00001IeHNST 3HAHNH).

Metox npobiieMHOTO
U3JI0KEHUS
BBIJIBUTAIOTCSI THIIOTE3bI I10
TeMe, OTBepras OJHU U
apryMeHTUpys BBIOOD
JIpyrux, BBICTparBaHHE
JIOTUKH paccyJIeHuH,
aHanu3 [IOCTaBJIEHHbBIX
mpoOyieM (W3ydeHWe HOBOWM
TEMBbl, TIOCTAHOBKA TEMBI U
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Hesel ypoka)

KontekctHoe
oOydeHue
(A.A.BepOumkmuii)

OOecneuenue
JIMYHOCTHOI'O
BKJTFOUCHUSI CTY/ICHTA
B y4eOHYIO
JIEATENLHOCTD

YmMenue
aHAIM3UPOBATh
POoOJIEMBI, UCKATh
aJICKBaTHBIE CIIOCOOBI
WX pEIICHUS,
MO3HAHHUE CIIOXKHYIO,
MHOTOTPaHHYO
CTPYKTYpPY CBOEH
Oymymieit
podeCCHOHATTEHOM
JIESATEIILHOCTH

Keiic — meTon
(He3aBepILICHHBI METON)
CTyJeHTaM Oyner
NpeIJIOKeHa JIWIIb  YacTh
WHPOPMAIIH, BCIO
ocTanpHyl0 HH(pOpMANHUIO -
CTYZACHTHI MOTYT
MOYEePIHYTh hivs (o10) u3
JUYHOTO ONbITa, NHOO U3
JIpyrux HNCTOYHUKOB
nHbOpMaIuu - I-net,
CIpaBoyHas  JIMTEpaTypa,
KYpPHaJBbI, CIELIUAIUCTHI,
oOnajamone  OIBITOM B
pelieHnr JaHHBIX TpobieM
u T.aI. (IpU TIPOBEICHHUH
mabopaTOPHBIX pabor,
pelieHne KayeCTBEHHBIX W

pacyeTHBIX 3a/1a4)

Henoas urpa
3TO  METOJ  TPYMIIOBOTO
o0yueHus COBMECTHO#
JeSTEeIbHOCTH B IIpoLEecce
pemieHnss OOmMX 3amad B
YCIIOBHUSX MaKCHUMaJIbHO
BO3MOXXHOTO TPHONMKECHUS
K peaJbHbIM NpOOIEMHBIM
CUTyalUsIM (pm
3aKpeIyIeHNd  W3YyYEHHOTO
Marepuaia,
cUCTEeMaTH3allul  3HAHUM,
MIPAKTHYECKUE 3aHATHS).

KonrtekcrHble 3anaun

(mpakTuko-

OpPUEHTHPOBAHHBIE)
3a71a4u, BCTPEYAOTCs B TON
Wi HWHOUI peanbHOU
cutyauuu. HMX  KOHTEKCT
obecrieynBaeT yCIOBHS IS
NPUMEHEHUS M Pa3BUTHUS
3HAHUH  [pU  PEUICHUH
npoOjeM, BO3HUKAOIMUX B
peanbHOM JKU3HA
(mpaxkTHyeckue 3aHATHS,
nmabopaTopHbIe pabOTHI, dTall
3aKpeIUIeHUs] 3HaHWM Ha
ypoKe).

Mos3roBoii wrypm
N3yuenue HOBOI'O
MaTepuaa

3nopoBrecOeperatomas
TEXHOJIOI'Us
(H.K.CmupHOB)

Obecneuenue
CaHHUTapHO-
TUTHEHUYIECKOTO
COCTOSIHUSI Y4E€OHOTO

Cobmoaenue
OIITUMAJIBHOT O
BO3IYIIHO-TEMIIOBOTO
peKUMa B

Kountpons ocsemienus Bo
BpEMs 3aHATUA
JluHamuyeckas naysa
OU3KYJIbTMHUHYTKA B
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MTOMETICHUS ayIUTOPHH. cepeaune 3anstus (1-2
(ocBemeHue, [TozutnBHAS MUH).

MPOBETPHBAHUE, MICUXOJIOTHYeCKast

TEMIIEPaTypPHBIN atMocdepa.

peXKUM) [Mognep:xanue

DOMoIHoHaIbHAS paboTOCIIOCOOHOCTH

paspsjika Ha 3aHSATHUH.
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