Ipunoacenue 2.6 k OIIOII no cneyuanvnocmu
08.02.15 Ungopmayuonnoe moodenuposarnue 8 Cmpoumenbcmee

MuHHCTEpCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MaruuToropckui rocy1apCTBEHHbIM TEXHUUYECKU YHUBEPCUTET
nM. I'. 1. HocoBa»
MHoronpopuIbHBIA KOJIJIEIK

PABOYAS TIPOTPAMMA YYEFHOM JUCIATIIAHBI
OVIIL.06 ®Pusnka
00111e00pa30BaTEIBHOI0 HUKJIA
NPOrpaMMbl OATOTOBKHU CHEHHATHCTOB CPeHEro 3BeHAa M0 CelHaJIbHOCTH
08.02.15 UndopManoHHOe MOIeJIMPOBAHNE B CTPOUTEJILCTBE

KBanudukamnus: TeXHUK

dopma 00ydeHus
OyHast Ha 6a3e OCHOBHOI'O 00111ero o0pa3oBaHus



Pabouas mnporpamma yueOHO# mucumiuimHbl «®dusnukay» paspaboTaHa Ha OCHOBE TpeOOBaHUI
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApPTa CpeaHero obiero oOpa3oBaHUs,
YTBEp)KJIEHHOTO IpuKa3zoM MuHuctepcTBa oOpasoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012
roma Ne 413, Ha ocHOBe TOJIOKEHUH (enepalbHOM OCHOBHOM 0O0Ie00pa30BaTeIbHON MPOrPaMMBI
cpeaHero o0miero oOpa3oBaHUs, YTBEPKACHHON mpukazom MuHHUCTEpCTBa MpocBenieHust Poccuiickoit
Oenepanun ot 18.05.2023 roma Ne 371, u ¢ ydyerom TpebGoBanuii denepanbHOro rocyaapCTBEHHOTO
00pa3oBaTEeNBHOIO CTaHAAPTA MO CHENUATBHOCTU cpeHero npodeccruonansHoro odpasosanus 08.02.15
NudopmaninonHoe MOAETUPOBaHHWE B CTPOUTEIBCTBE, YTBEPXKIEHHOTO TNpUKa3oM MHUHHCTEpPCTBA
npocsemienust Poccuiickoit @eneparuu ot "13" wmroms 2023r. Ne531, m ¢ yderom mnomydaemoit
CHEIHATbHOCTH.

Opranuzanus-pa3padoruuk: MuoronpopmwisHeii Kotk PIBOY  BO  «Marauroropckuit
roCyJ1IapCTBEHHbIN TeXHUYECKU yHuBepcuteT uM. I'. 1. HocoBay

Pazpabomuux:
npernonaBaTens otaenaeHus Ne 1 «O0meoOpa3oBaTenbHOM MTOATOTOBKI
Muoronpodunbnoro komemka @I'bOY BO «MI'TY um. I.'11. HocoBa»
Haranbs ButanseBna KopHeeBa

OJOBPEHO

[IpeameTHOM KOMUCCUEN Metognueckoi komuccruern MoK
«MaremMaTH4eCcKuX U €CTECTBEHHOHAYYHBIX

JUCLUTIIUH ITpotokon Ne4 ot «18» ¢epans
[Ipeacenarens E.C. KopeiTHHKOBa 2026r

ITpotokon Ne 5.1 ot «11» ¢espans 2026r



COJEPKAHUE

1 OBILIIAS XAPAKTEPMCTUKA PABOYEM ITPOI'PAMMBI YUEBHOU JUCLIMITJIMHEI 4

1.1 O61aCTh IPHUMEHEHUS TIPOTPAMMBDBL........cecetaeeistettsssesesesesesebesesesesesesesesess sttt e et ss st ss s s as s s enenens 4
1.2 Mecto npeaMeTa B CTPYKTYpE IPOrpaMMBbl MOJATOTOBKH CHEIIUAIMCTOB CPEAHETO 3BEH ......... 4
2 IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHIM S YUEBHOM TUCIIUIIJIMHEL.................... 4
3 CTPYKTYPA 1 COJIEPXKAHUE YUEBHOM JUCIHUATIIAHBL ..., 14
3.1 O6beM yueOHOM TUCIUIUTAHBI B BUABI YUCOHOU PAOOTBI......veviveriieriieriiiesisiesesiesesienessesesseennens 14
3.2 TemaTU4EeCKUH TIJIaH M COJAEPIKAHUE YICOHOU TUCIIATIITIHB ...o.vvevverieeresiesestesesseesseessesensesensens 15
3.3 IlepedeHpb 1a0OPATOPHBIX M MPAKTHICCKUX PAOOT ...vevveverieriieriieresieresieseseesassesesseessesessesessesensens 40
4 YCJIOBUS PEATIU3ALIMU YUEBHOM JIMCIMIIIIHHDBI ........ovvooveeeveeveerceneeceseeeseseeneees 51
4.1 MaTepHallbHO-TEXHUIECKOE OOCCTICUCHIIEC .......v.vuvevevrrretetetetesesesesesess s st enesesenes 51
4.2 YyeOHO-MeToan4decKoe 1 HHHOPMAIIMOHHOE 00eCIIeYeHUE PeaTu3aI[iy TPOTPAMMBH ........... 51
5 KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOM JUCIUAIIIUHEI ... 52
5.1 TEKYIIMI KOHTPOIIB......cutuvirtisieetetisesseseseesessesesessesese e seeseseessebese e s s st e s bt ss st sean b ese e s s e nnenens 53
5.2 TTPOMEIKYTOUHASL ATTECTALIHST «...v.veeveveseesisresessesesseeaseseebe st st ebe b e st s bt se st b e b et b e b et b e b se b s 58
L 00) 8 (07 032 1 (S OSSPSR 61



1 OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI YYEBHOM JUCITATIINHBI

1.1 Ob6sacTh NpUMeHEeHHUs] POrPaAMMBbI

Pabouast mporpamma yueOHON TUCHUIUTHHBI «DPH3UKa» SBISETCS YacThIO MMPOTPAMMBI IOATOTOBKU
CIELMANNCTOB cpenHero 3BeHa mno crneuuanbHoctd 08.02.15 MubopmanmonHOe MOJEIMpOBAaHUE B
crpoutenbcTBe. Pabouast mporpaMma cocraBiieHa st O9HON GOPMBI O0yUEHHUSL.

1.2 MecTo npeaMeTa B CTPYKType NPOrpaMMbl MOATOTOBKH CIIENUAJMCTOB CPeHero 3BeHa

VYyeOHas guciuiuinHa «®Pu3MKa» OTHOCUTCA K OO0IIe00pa3oBaTeIbHOMY IMKIY IPOrpaMMBbl
MOATOTOBKU CIIELUATMCTOB CPEIHEro 3BeHa M OTHOCUTCA K mpenmerHoil obnactu PI'OC cpeanero
obmiero oopazoBanus «EcTecTBeHHBIE HAYKI.

YpoBeHb oOcBOeHHsI y4eOHOH mucHMIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpemnero oOmiero
oOpa3oBaHus 0a30BbI.

OcBoeHMEe TUCIUIIMHBI HAITPABJICHO HA JJOCTHKEHHUE CIASAYIOIINX LEIei:

e (opmupoBaHue HHTEpeca W CTPEMIICHHUS OOYYaAIOMUXCA K HAYYHOMY H3YYCHHIO IPHUPOJIBI,
Pa3BUTHE UX UHTEIUJICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOjie MO3HaHus U (JOPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHuEe HAyYHOTO MHUPOBO33PEHUS KaK pPe3ysibTaTa U3y4€HUs] OCHOB CTPOCHUS MATEpUU
1 (yHIaMEHTAJIbHBIX 3aKOHOB (DM3UKH;

e (opmupoBaHue yMeHUU OOBSCHATH SBJICHUA C UCIOJb30BaHUEM (U3UYECKUX B3HAHUN U
Hay4HBIX JIOKa3aTEIbCTB;

e (opMUPOBaHHME TPEICTABICHUNA O PONM (U3UKHU ISl Pa3BUTHUS JAPYTUX ECTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHil;

Pabouass mporpamma y4eOHOW MUCHUIUIMHBI «DH3UKa» WMEET MEKIUCIHUILTMHAPHYIO CBS3b C
o0mieoOpa3oBarenbHBIMU ~ Y4€OHBIMU  JUCHUIUIMHAMU — «Marematukay, «Xumus», «buomorusy,
«I"eorpadusi».

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEFHOM JIUCIUIIJIUHBI

OcBoeHue coaepxaHusi ydeOHOW naucuuiuiMHbl «®Dusmka» obecnedynBaeT  JTOCTH)KEHHUE
00yJaroImuMHCs CIETYIOINX Pe3y1bTaTOB:



Oo6mue u npogeccuoHaIbHbIE

IInanupyembie pe3yJbTAThI 00y4eHUs

KOMIIETEHIIUH JInyHOCTHBIE / MeTaNlpe/IMeTHbIE IIpenMeTHBIE
OK 01 Beibupars cnocoObl pemenusi | JIMUHOCTHBIE pe3ynabTaThl OCBoeHHMs yueOHOW aucrmiuimubl | [IP62 OYIL.06. cdopmMupoBaHHOCTE YMEHHI paclo3HaBaTh
3amad Mpo(eCCHOHATIBHON AEATENIFHOCTH | OTPAXKAIOT  TOTOBHOCTH W CHOcoOHOCTH — oOydaromumxcs | ¢pusndeckue sBICHUS (TIPOLECCH) W OOBSICHATH MX Ha OCHOBE

TIPUMEHUTEIIEHO K
KOHTCKCTaM

Pa3sIMIHBIM

PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHOM BHYTPEHHEH MO3HMIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEKIEHWH, COOTBETCTBYIOUINX TPAJHIHOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACHIMPEHHE >XU3HEHHOTO
OTIBITa M OMBITA AEATEIHLHOCTH B MPOIECCE PEaTN3alii OCHOBHBIX
HaNpaBlE€HUIl BOCHUTATENIBHOM JESATEIBHOCTH, B TOM 4HCIE B
JacTH:

TPYAOBOTO BOCIIUTAHHUSA:

JIP25. wunrepec K paznuyHbIM cdepam npodeccroHaNbHOI
JIeITeIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOpD Oymylueit
npodeccuu 1 pear30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUIAHBI;
MertanpenMeTHble pe3yJIbTaThl OCBOCHHS Y4YEOHOW AMCHIUILTHHBI
OTPaXaIoT:

8.1. OBnaneHne yHHMBEpCAJIbHBIMH yYEOHBIMU IO3HABATEIHHBIMU
IEUCTBUSIMU:

a) 6a30BbIE JOTUUECKHE NCHCTBUS:

MP1. camocrosTenpHO (GOPMYIHPOBaTE U  AKTYaJHU3HPOBATH
nmpobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

MP2. ycraHaBIUBaTh CyIECTBEHHBIN NPU3HAK WM OCHOBAHUS TS
CpaBHEHHUsI, KJIacCUPUKAITUKA U 0000IICHHS,;

MP3. ompenensaTe Ledu AEATENbHOCTH, 3aJaBaTh IapaMeTpsl U
KPUTEPHUH UX JOCTHKCHHUS;

MP4.  BBIABIATE  3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SBICHUAX;

MP5. BHOCHTH KOPpPEKTHBBI B JIESATENBHOCTh, OIIEHUBAThH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OLIEHUBATh PUCKH MTOCIEICTBUH
JIeSTeIIbHOCTH;

MP6. pa3BuBaTb KpeaTHBHOE
KU3HEHHBIX MPO0OIIEM;

0) 6a30BBIC UCCIIEIOBATEILCKHUE JEHCTBYS:

MP7. BnameTh HaBBIKAMH  y4eOHO-HCCIIEAOBATEIBCKOH U
MIPOEKTHOH NEeSATETHHOCTH, HABBIKAMH Pa3peIIeHUs IpooIeM;
MP12. BBISIBIISITH MIPUYUHHO-CJICICTBEHHBIC CBS3H "
aKTyaJIM3WpOBaTh 3a/ady, BBIIBUTATh THUIIOTE3y €€ pEIICHuS,
HAaXOJUTh APTyMEHTHl JUIs JIOKAa3aTeIbCTBA CBOMX YTBEPXKICHHUH,

MNpOTUBOpCHUUA B

MBIIJICHUE [pU  PCIICHUU

W3y4eHHBIX  3aKOHOB: PAaBHOMEPHOE M  PaBHOYCKOPEHHOE
MIPSAMOJIMHEHHOE IBIKECHUE, CBOOOIHOE MaJieHUE TEJl, IBIDKCHHE
110 OKPYXXHOCTH, WHEPUHS, B3aUMOJCHCTBHE Tel, KojeOaTenpHoe
IOBIDKEHHE, pPE30HAHC, BOJHOBOE IBIKEHHE, IuPPy3ns,
OpOYHOBCKOE IBWIKECHHE, CTPOCHHE >KHUAKOCTEH M TBEPIBIX TEll,
n3MeHeHHe o0beMa Tel TMpH HarpeBaHWW (OXJIaXICHUH),
TEIJIOBOE paBHOBECHE, MWCIAPEHHUE, KOHJEHCAIMs, IUIABJICHHE,
KpUucTauin3anus, KUICHUE, BJIAKHOCTb BO3AyXa, CBA3b cpe):LHeﬁ
KUHETHYECKO DHEPrHMyM TEIUIOBOTO JIBMDKEHMS MOJIEKYJ C
a0COJIIOTHON TeMIIepaTypoii, TOBHIIIEHNUE TaBIIEHUS raza MpH ero
HarpeBaHWU B 3aKPBITOM COCYJE, CBS3b MEXKIY MapaMeTpaMu

COCTOSAHUA rasa B n3oIrnponeccax; SJICKTPpU3aALUA TCI,
B3aPIMO,I[eI>'ICTBH€ 3apsAa0B, HarpeBaHHUC IIPOBOAHHUKA C TOKOM,
B3aPIMO,I[eI>'ICTBH€ MAarauToOB, QJICKTPOMAIrHUTHASA ~ MHAYKIMA,

JNEHCTBHE MArHUTHOTO TIIOJS Ha TPOBOJHUK C TOKOM U
IOBIDKYIIUICS 3apsl, SJCKTPOMAarHUTHBIC KOJICOAHWS W BOJHBL,
TIPSIMOJIMHEHHOE pacrpocTpaHeHHE CBeTa, OTpakeHHe,
npenomiieHue, uHTepepeHus, AUPpakius ¢ MOIIPU3AINS
CBeTa, JUCIiepcHs CBeTa; (OTOAIEKTpHUYECKU 3((DEeKT, CBETOBOE
JIaBJICHWE, BO3HUKHOBEHHE JIMHEWYaTOro  CIEKTpa aToMa
BOJIOPOJIa, €CTECTBEHHAS 1 HCKYCCTBEHHAS PaJMOAKTHBHOCTb;
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3a/1aBaTh apaMeTphl U KPUTEPUH PELICHHUS;
MP13. aHamm3upoBaTh IONyYeHHBIE B XOAC pEIICHUS 3aJadu
pe3ynbTaThl, KPUTHYECKH OLCHMBAaTh WX  JOCTOBEPHOCTH,
MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSX;

MP17. yMerp mnepeHOCHTh 3HaHUS B IIO3HABATEIbHYI H
MPaKTHIECKYIO 00IaCTH KU3HEACATEIBHOCTH;

MP18. yMmeTs WHTETpHPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreit;

MP19. BeIIBUTaTH HOBBIE HJEH, INpeAnIaraTb OPUTHHAJIbHBIC
MOJXO/Bl U PeIIeHus;

MP20. craButh mpoOieMBl W 3aJa4yM, JONYCKalollue

aIbTEepPHATHBHbIC PEIICHUS;
OK 02 Ucnonb3oBatk coBpeMeHHbIE | JINUHOCTHBIE pe3ynbTaThl OCBOeHHs yueOHoW aucuuruinHbl | [IPG9 OVIL.06. chopMuUpOoBaHHOCT COOCTBEHHOH MO3MLMH IO
cpezncTBa MIOUCKa, aHanIMu3a U | OTpaKalOT  TOTOBHOCTh M  CIHOCOOHOCTh  OOY4YaloIIMXCS | OTHOUIGHHIO K Qu3ndyeckoid wuH(POpPMAIMK, IMOJIy4aeMoil U3
UHTEPIIPETALNH nHpopmMannu U | PYKOBOACTBOBAaThCS C(HOPMHPOBAHHONW BHYTpPEHHEH TO3WIMEH | pasHBIX HMCTOYHHMKOB, yMEHHH  HCIIOIb30BaTh  IH(pOBEIE
nHQOpMAIMOHHBIE  TEXHOJOTMM  JUIA | JTMYHOCTH, CHUCTEMOH IECHHOCTHBIX OPHEHTAIMH, ITO3UTHUBHBEIX | TEXHOJOTHH AJIS MOWCKA, CTPYKTYPHUPOBAaHWS, MHTEPIpPETAlUd U

BBIIIOJIHCHHUA 3ada4 HpO(I)eCCI/IOHa.HLHOI\/’I
JACATCIBbHOCTHU

BHYTPCHHUX YOEXKICHH, COOTBETCTBYIOUINX TPaIHIIHOHHBIM
[EHHOCTSAM POCCHICKOTO O0OIIecTBa, PACIIMPCHUE >KHU3HECHHOTO
OTIBITA W OIBITA JESTSIFHOCTH B IPOLECCE PeaNTn3aliil OCHOBHBIX
HaNpaBJICHUH BOCHUTATEIIFHOW NESATEIBHOCTH, B TOM YHCJIC B
YacTH:

[IEHHOCTH HAYYHOTO MO3HAHUSI:

JIP32. chopMHUPOBaHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH ¢ OOLIECTBEHHON
MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTE KYJIbTYp, CIOCOOCTBYIOLIETO
OCO3HAHHIO CBOETO MECTa B IIOJIUKYJIETYPHOM MHPE;

JIP34. oco3HaHMe LIEHHOCTH HAYyYHOW AESTENbHOCTU, TOTOBHOCTD
OCYILECTBIIATh MPOCKTHYIO M HCCIEJOBATEIBECKYIO NESITEIHHOCTD
WHIWBUAYAIHEHO U B TPYIIIIE;

MertanpeqMeTHbIE Pe3yIbTaThl OCBOCHUS YYCOHOW IHCIUILTHHEI
OTPaXKAIOT:

8.1. OBmaneHne yHUBEPCANIBHBIMU y4eOHBIMU TO3HABATEILHBIMHU
JIEUCTBUSIMU:

B) paboTta ¢ nH(pOopMaIHei:

MP21. BnameTh HaBbIKAMHU TMOJIYYeHUS HWHPOpPMAIMK U3
WCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSTEILHO OCYIIECTBISAThH
MOWCK, aHAJIN3, CUCTEMATH3AIMIO U UHTEPIPETANI0 HHPOPMALIUN
Pa3IMIHBIX BUIOB U (HOPM IIPEICTABIICHIS,

MP23. oueHuBaTh J0CcTOBEpHOCTh, MP24. Hcmonb30BaTh cpeacTBa

NpeICTaBlICHUs. y4eOHOW M Hay4YHO-TOIYJSIPHOW HH(pOpMAaLWH;
pa3BUTHE  yMCHUH  KPUTHUYECKOTO  aHalIM3a  MOJNy4aeMoil
HHpOPMAIINH;
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MHQOPMALMOHHBIX W  KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pCIICHUY KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpraHU3aLlMOHHBIX
3amad ¢ COONMIOJeHWEM TpeOOBaHUI JPrOHOMHUKH, TEXHUKH
0e30MaCHOCTH, THTHEHBI, pPECypcocOepekeHHs, TMpPaBOBBIX H
STHYECKUX HOPM, HOPM WHPOPMAIIMOHHOHW O€30MaCHOCTH;

OK 03 IlmanupoBaTh M pealn30BBIBATh
cOOCTBEeHHOE  TPOQEeCcCHOHANBHOE U
JMYHOCTHOE pas3BHTHE,
NPEANPUHIMATENbCKYIO JICSITEIBHOCTh B
npodeccroHabHOM cdepe, HCIONb30BaTh
3HaHMS MO TpPaBOBOM M (uHAHCOBOU
T'PpaMOTHOCTH B Pas3jIMYHbIX XU3HCHHBIX
CUTyaludax

JInqHOCTHBIE pE3yibTaThl OCBOCHMS y4eOHOH IHUCHIUILTHHBI
OTpaXalOT  TOTOBHOCTE W  CIOCOOHOCTH  OOyUarOMIMXCS
PYKOBOJICTBOBaThCS  C(DOPMHUPOBAHHOM BHYTPEHHEH MO3HMIHEH
JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpUEHTALUM, ITO3UTUBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJULIMOHHBIM
IEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, pPAacHIUPEHUE >KU3HEHHOTO
OTIBITA U OIBITA JIEATEIBHOCTH B NPOLECCE Pealn3aliil OCHOBHBIX
HalpaBleHUIl BOCHUTATEIBHOM MESATEIBHOCTH, B TOM 4HCIE B
JacTH:

JyXOBHO-HPaBCTBEHHOTO BOCITUTAHHS:

JIP12. chopMUpOBaHHOCTE HPABCTBECHHOTO CO3HAHMUS, 3THICCKOTO

[IOBEIEHNS,
JIP13. cmocoOHOCTH OLGHUBATH CHUTYaIlMI0 ¥ IMPHHUMATH
OCO3HaAHHEIE pelIeHwus, OpUCHTUPYSICH Ha MOpAaIIbHO-

HPaBCTBEHHBIE HOPMBI M [ICHHOCTH;
JIP14. oco3HaHMe NHUYHOTO BKJAZa B IMOCTPOCHHE YCTOMYMBOIO
Oynymiero;

TPYIOBOTO BOCIUTAHHUSI:

JIP26. TOTOBHOCTP U  CIOCOOHOCTH K
camM000pa30BaHMUIO HA IPOTSKEHNU BCEH JKU3HU;
MeranpenMeTHble pe3yJIbTaThl OCBOSHHS Y4YEOHOW JMCHIMILTHHBI
OTPaXaloT:

8.1. OBnaneHne yHHMBEpCAJILHBIMH yYEOHBIMH TO3HABATEIHHBIMU
IEUCTBUSIMU:

0) 6a30BBIC UCCIIEIOBATEIILCKHE ICHCTBHS:

MPI11. craBute ® (QOpPMYIHPOBaTH COOCTBEHHBIC 3alladyd B
00pa3oBaTeNbHOM AEATEIBHOCTH U JKU3HEHHBIX CUTYAIIUAX;

8.3. OBnazeHne YHHUBEPCATBHBIMHU PETYISTHBHBIMH JCHCTBUSIMHU:
a) caMOOpTraHmu3aITys:

MP38. CaMOCTOSITEIILHO OCYIIECTBIISATH M03HABATENBHYIO
JIeSTeNIbHOCTh, BBUIBISITH MPOOJIEMbI, CTABUTh U (HOPMYJIHPOBATH
coOCTBEHHBIE 3aJadyll B O0pa30BaTEIbHOW JCATEILHOCTH U
JKMU3HEHHBIX CUTYalUsIX;

MP39. caMOCTOSITENBEHO COCTaBIISITh IUIAH PEIICHHs] MPOOJIEMBI C

o0pazoBaHui0 U

[IP67 _OVYII.06. chopMHupoBaHHOCTE YMEHHS peIIaTh PacyeTHBIC
3aMa4d ¢ SBHO 33JaHHON (HU3MYECKOW MOMETHI0, HCIIONB3YS
(usHyecKre 3aKOHBI ¥ IPHUHIUIEL, HA OCHOBE aHANIN3a YCIOBHS
3aja4u BHIOMpaTh (PU3UUECKYIO0 MOENb, BBIIACIATH (DU3MUECKHE
BENWYMHBI ¥ (QOpPMYJbl, HEOOXOAMMBIE JJIsI €€ pelICHHS,
MNpOoBOAUTL PACUYCTBl M OLHCHUBATHL PCAJIBHOCTH ITOJYUCHHOT'O
3HA4YCHUA ¢)H3H‘IGCKOﬁ BCJIMYHWHBI, pCIIaTh KAY€CTBCHHLIC 3aJa4H,
BBICTpauBast JIOTHYECKHU HENPOTHBOPEYUBYIO LIETIOYKY
paccyxaeHuil ¢ OOpOi Ha W3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
1 QpU3NIECKUE SBICHUS;
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YUETOM HMEIOLIMXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M
MIpEeaNOYTEHU;

MP44. ciocoOcTBOBaTH (POPMHUPOBAHUIO M TPOSIBICHUIO IIHPOKOT
SpyIUNMU B pasHbIX OONACTSIX 3HAHWH, MOCTOSHHO IIOBBIIIATH
CBOM 00pa30BaTEIBHBIN U KYJIBTYPHEIN YPOBCHS;

0) CAMOKOHTPOJIB:

MP46. Bmagere HaBBIKAMH TIO3HABaTENBHOW pediexcuu Kak
OCO3HaHMS COBEPIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX ITPOLIECCOB,
UX pe3yJIbTaTOB U OCHOBAHUIL;

MPA47. ucnonb3o0BaTh NpUeMBbl pedIICKCHU JUIsl OLEHKH CHTYalWH,
BBIOOPa BEPHOTO PELICHHS;

MP48. ymeTb OIICHHBaTh PHUCKH U CBOEBPEMEHHO INPHHHUMATh
PCHICHUS 110 UX CHMIKCHUIO,

OK 04 D¢ddexTrBHO B3aHMMO/ICHCTBOBATH
1 paboTaTh B KOJJICKTUBE U KOMaH/Ie

MeranpeaMeTHble pe3yibTaThl OCBOCHUS Y4EOHOW IUCHMILIMHBI
OTPaXaIoT:

8.2. OBnanenue
IEUCTBUSIMU:

0) COBMECTHasI ICATEIIHHOCTB:

MP31. noHuMarh U KUCIOJIB30BATh MPEUMYLIECTBA KOMAHJIHOW U
WHIUBHIYaJIbHOI paOboTHI;

MP32. BbIOUpaTh TEMaTHKy M METOJbI COBMECTHBIX ACHUCTBUH C
y4eToOM OOIIMX HHTEPECOB M BO3MOJKHOCTEH KaXKIOTO UiIeHa
KOJIJIGKTHBA;

MP33. MIPUHUMATD e COBMECTHOW  JI€SITENbHOCTH,
OpPraHM30BBIBATH M KOOPIMHHPOBATH  JEHCTBUSA MO  ee
JOCTHKEHHIO: COCTaBJIATH IUIAH JEHCTBUH, pacHpenessiTh PO C
Y4ETOM MHEHHMH YYaCTHHKOB OOCY)KIATh PE3YJIbTaThl COBMECTHOM
padoTEI;

MP34. oueHrBaTh Ka4€CTBO CBOEIO BKJIAAA M KaXKJIOr0 y4aCTHUKA
KOMaH bl B OOIIMI pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHSIM;
MP37. ocyuiecTBiATh MO3UTUBHOE CTPATETMUYECKOE MOBEIEHUE B
Pa3NUYHBIX CUTYAIMSIX, HPOSIBIISATH TBOPYECTBO M BOOOpa)XKeHHE,
OBITh HHUITMATHBHBIM;

8.3. OBnazeHne YHHUBEPCATEHBIMH PETYISTHBHBIMH JCHCTBUSIMHU:
T) IpHUHATHE ceOs U IPYTUX JIOACH:
MP54. npunumath ce0s, TOHHMAS
JIOCTOWHCTBA;

MPS55. npuHMMaTh MOTHMBBI U apryMeHTBl ApPYTUX JIOJEH Npu
aHaJIu3e pe3yIbTaToB JeSTEIbHOCTH;

YHUBEPCAJIbHBIMU KOMMYHUKaTHBHbBIMU

CBOM HCOOCTATKH H

[1P610_OVIIL.06. oBnaseHne yMmeHHsMH paboTaTh B TpyHme C
BEITIOTHEHUEM PA3IMYHBIX COIHUAJIBHBIX PpOJICH, IUIaHUPOBATH
paboTy Tpymmbl, palMOHANBHO PACHPENENATh NeATCIHHOCTh B
HECTaHIAPTHBIX CHTyallUsX, aJCKBaTHO OICHUBATh BKJIAJ
KaXIOTO M3 YYaCTHHKOB TPYIIBI B pEIICHHE paccMaTpUBacMOn
TIPOOIIEMET;

[IP66_OVYII.06. BmageHHWE OCHOBHBIMH METOAAMH HAyJHOTO
NO3HAHUS, UCIOJb3yeMbIMH B (DU3UKE: NPOBOAUTH NPSIMBIE U
KOCBEHHbIE  M3MepeHusi  (U3MYECKUX  BEJIWYMH, BbIOMpas
ONTHUMAJIBHBII  CIIOCOO M3MEPEeHHs W UCIOJb3ys HW3BECTHBIE
METOJbl  OLIEHKM IIOIPEHIHOCTEHd  U3MEpPEHUl, IPOBOAUTH
UCCIICJIOBAaHWE  3aBHCUMOCTEH  (M3MYECKUX  BEIMYMH  C
HCTIONB30BaHUEM IIPSIMBIX H3MEPEHUH, OOBSICHATH IOTyYCHHBIC
Ppe3yIbTAThL, HCIIONB3Ys (PU3NICCKUE TCOPHH, 3aKOHBI M TOHSITHS,
U JeNaTh BBIBOJBL, COONIONATH MpaBHiia 0E30MacHOTO TpyJa MpHU
MPOBEACHUH HCCIICIOBAHMIA B paMKaX y4eOHOTO 3KCIIEPHMEHTa U
y4eOHO-HCCIIEOBATEIECKON  JICSITETIBHOCTH C  MCITOJb30BaHUEM
OUQPPOBBIX  HU3MEPHUTENBHBIX YCTPOWCTB H  JIAOOPAaTOPHOTO
obopymoBaHus; CHOPMUPOBAHHOCTH MPEACTABICHUN O MeToaax
MTOJTyYCHHS HAYIHBIX aCTPOHOMUYECKUX 3HAHUH;




MP56. mpusHaBaTh CBOE MpaBO M IpaBO APYTUX JIOJAEH Ha
OIIINOKH;

OK 05 OcymectBusaTe YCTHYIO U
MIICEMEHHYIO KOMMYHUKAIIHIO Ha
rOCyapCTBEHHOM si3bike Poccuiickoi

Qenepaii ¢ y4eTOM  OCOOCHHOCTEH
COLMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA

JInqHOCTHBIE pE3yibTaThl OCBOCHMS y4YeOHOH IHUCHIMILTHHBI
OTpaXalOT  TOTOBHOCTE W  CIOCOOHOCTH  OOyYaroMMXCs
PYKOBOJICTBOBaThCS  C(DOPMHUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOUIMX TPAIUIMOHHBIM
[IEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACHIMPEHHE >XU3HEHHOTO
OIIBITa U OIBITA AESATEIHLHOCTH B MPOLECCE Peau3aliid OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIbHOW JEATEIBHOCTH, B TOM YHCJIE B
YaCTH:

JCTETHYECKOT0 BOCIIUTAHMS:

JIP16. screTHyeckoe OTHOIIEHHE K MHpY, BKIIOYas 3CTETUKY
ObITa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA, CHOpPTa, TPyda H
OOIIECTBEHHBIX OTHOIICHHH;

MertanpenMeTHble Pe3yJIbTaThl OCBOCHHS Y4YEOHOW MMCHIUILTHHBI

OTPaXaloT:
8.2. OniameHne  yHUBEpPCAIbHBIMH  KOMMYHHKAaTHBHBIMA
IEUCTBUSIMU:

a) oOIIeHue:

MP26. ocymiecTBIATh KOMMYHUKAIIMU BO BCEX chepax KU3HH;
MP28. BnameTe  pasIUYHBIMU  Cloco0amMu  OOIIEHUS U
B3aUMOJICHCTBUS;

MP29. aprymMeHTHpOBaHHO BECTH IHAJOT, YMETh CMSAr4aTh

KOH(IUKTHBIE CUTYaINH;
MP30. pa3BepHyTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3pEHUS C
WCTIOJIb30BAHHUEM SI3BIKOBBIX CPEACTB,;

[IP65 OVIIL.06. yMeHWe yYUTHIBATh TPAHHIIEI
W3yYCHHBIX  (U3MYECKUX MOZENCH: MaTepuajbHas TOYKa,
HHEpIMANbHas CHUCTEMa OTCYeTa, WICANbHBIA Ta3; MOJCIH
CTPOCHHMS TIa30B, JKHIKOCTEH W TBEPIOBIX TeN, TOYECUYHBIN
SJIEKTPUYCCKUI 3apsxm, suepHas MOIEIb aTroMa, HyKJIOHHAs
MOZENb AaTOMHOTO S/pa IPH PEIeHNH (U3NUECKUX 3a1a4;

TIPUMEHCHUA

OK 06 TIlposBiATH  Ipa’KAAHCKO-
MIaTPUOTHYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAaHHOE

MOBEJCHHE HAa OCHOBE TPaJUIMOHHBIX
POCCHICKHX JlyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM 4YHCIE C Y4YETOM
TrapMOHHM3AIUN MEXKXHAITMOHAJIBHBIX u
MEKPEITUTHOZHBIX OTHOH.ICHPIﬁ,
MIPUMEHATH CTaHdapThI
AHTUKOPPYHNIIUOHHOTO IMOBEACHU A

JlnqHOCTHBIE pE3yJibTaThl OCBOCHMS y4eOHOH IMCHWIUTHHBI
OTPaXalOT  TOTOBHOCTH M CHOCOOHOCTH  OOyYaroIIMXcCs
PYKOBOJCTBOBAaThCSl C(OPMHUPOBAHHON BHYTPEHHEH IO3UIMEH
JUYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAalWH, MO3UTHUBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJHUIMOHHBIM
LIEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACHIMPEHHE >XU3HEHHOTO
OTIBITA W OIIBITA JIESTEIFHOCTH B NPOLECCE PeaNn3aiil OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCITHTATEILHOM JACATCIBHOCTH, B TOM 4YHCJIC B
4acTu:

TPAXIAHCKOTO BOCIIUTAHUSA:

JIP1. chopMUpOBaHHOCTH T'PAXKAAHCKOW MO3UIIUH O00yYarOIIerocs
KaK aKTHUBHOT'O U OTBETCTBEHHOTO WJICHA POCCHHCKOro 00IIecTBa;

[1P63_OVII.06. BrmajeHHEe OCHOBOIOJATAIONINMH (HU3HMICCKIMU
MOHATUSAMHE W BEJIMYMHAMH, XapPaKTCPUIYIOIUMH (UINICCKUE

IpoHeCcChl (CBHBaHHHMI/I C MEXaHHYCCKHUM JBHXXCHUEM,
BSaHMOﬂeﬁCTBﬂeM TECII, MEXaHHYECKUMHU  KOJIeOaHHSIMU n
BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM BCIICCTBA,

TEIUIOBBIMH IPOIIECCAMM; SJICKTPUUECKUM U MAarHUTHBIM HOJISIMH,
JIEKTPUYECKUM TOKOM, 3JIEKTPOMATHUTHBIMH KOJECOAHHUAMH U
BOJIHAMH; ONTHYECKUMH SBICHUSMH, KBAaHTOBBIMH SBICHUSIMH,
CTPOGHHEM aToMa ¥ aTOMHOTO $1pa, pPaJAnOAKTHBHOCTHIO);
BJIaJICHHE OCHOBOIIOJIATAIONIMMH aCTPOHOMUYECKIMH MOHATHSIMH,
MTO3BOJISIOIINMH XapaKTePU30BaTh MPOIIECCHI, MPOUCXOIAIINAE Ha
3Be3/1aX, B 3BE3/IHBIX CHCTEMaxX, B MEXIaJaKTHYECKOH cpexe;
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JIP3. MIPUHSITHE TPaJAULIMOHHBIX HAIIHOHAJILHEIX,
00IIIeYeNIOBEYECKIX T'YMaHHCTHYECKUX M JIEMOKPAaTHIECKUX
IICHHOCTEH;

JIPS. TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEPECAX
TPaXIaHCKOTO OOIIecTBa, ydYacTBOBAaTh B CaMOYINPABICHUH B
00meo0pa3oBaTeNbHON ~ OpPTaHU3AI W JETCKO-FOHOIIECKUX
OpTaHH3aIMAX;

JIP6. ymeHMe B3aUMO/ICHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIMSIMH U HA3HAYCHUEM;

JIP7. TOTOBHOCTB K TYMaHHTapHOM U  BOJIOHTEPCKOMH
JIeSITENIBHOCTY;

aTPUOTHYECKOIO BOCIIUTAHUSA:

JIPS. c¢(hOpMUPOBAHHOCTH poccuiickoi rpak1aHCKOM
UACHTUYHOCTH, NAaTPHOTH3MA, YBaXXEHHA K CBOEMY Hapomy,

YyBCTBA OTBETCTBEHHOCTH nepen PoxamHOM, ropmoctu 3a cBoil
Kpal, cBowo PoauHy, cBOHM S3BIK M KYJIbTYpY, HIpPOLUIOE H
HACTOSIIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

JIP9. LeHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY M HPHUPOAHOMY HACIEOUI0, HaMATHUKaM,
TpaguuusM HapoaoB Poccum, noctmxeHusm Poccum B Hayke,
HCKYCCTBE, CIOPTE, TEXHOIOTHAX U TPYIE.

JBHXKCHUC HeOECHBIX TECJ1, S9BOJIOIHUIO 3B€31 U BCCJ’ICHHOﬁ;

OK 07 CopeiicTBOBaTh COXPaHEHHUIO
OKpy Xarolen cpenpl,
pecypcocOepexeH IO, TPUMEHSTh 3HAHUS

00 WM3MEHEeHWHM KJIMMara, HPUHIUIBI
OepeKITMBOrO MIPOU3BO/ICTBA,
3¢ PEeKTHBHO JefCTBOBATh B

‘IpeSBLI‘IaﬁHBIX CUTyalusiax

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS yYCOHOW JIUCIUILIHHBI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOYyYaroIUXCs
PYKOBOJCTBOBAaThCSl C(HOPMHUPOBAHHON BHYTpPEHHEH NO3UIMEit
JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OPHCHTAIUM, MMO3UTUBHBIX
BHYTPCHHUX YOEXKICHHI, COOTBETCTBYIOIINX TPaIUIIHOHHBIM
[EHHOCTSM POCCHICKOTO 0O0IIecTBa, PACIIMPEHUE >KHU3HECHHOTO
OTIBITA W OIBITA JESTSIHFHOCTH B MPOLECCE PeaTn3aliil OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIFHOW NESATEIHHOCTH, B TOM YHCJIE B
YacTH:

9KOJIOTUIECKOTO BOCITHTAHHUS:

JIP27. chopMupOBAaHHOCTH IKOIOTHUECKON KYIbTYpPhl, TOHUMAHHE
BIIMSIHHUSL COIMAJIbHO-DKOHOMHYECKHX MPOILIECCOB HA COCTOSIHUE
NPUPOAHOM W COIMANBHOM Cpenpl, OCO3HAHHE TII0OATBHOTO
XapakTepa 3KOJIOTHYeCKUX MpodIieM;

JIP28. mmaHupoBaHKe W OCYIIECTBICHUE NCHCTBUN B OKPYKAIOIICH

cpele Ha OCHOBE 3HaHUA IeJleM YCTOMYMBOTO Pa3BUTHS
YEIIOBEUECTBA;
JIP31. pacumpeHue oOmbITa JAEATEIbHOCTH  JKOJIOTHYECKON

I[1P68 OVIL.06.  chopMHUPOBAHHOCTH  YMEHHS  IPUMEHSTH
NOJIyYeHHbIE 3HAHUS Ui OOBSCHEHUS YCJIOBHH NPOTEKAHUS
(bu3MYeCKUX SBICHUN B IPUPOJIE U JUISl IPUHSTHUS [TPAKTUUECKHX
pemieHnii B TIOBCEJHEBHOM  KU3HM I oOecreueHus
0e30macHOCTH TpH OOpameHnH ¢ OBITOBRIMH TPHOOpaMU U
TEXHHYECKUMH  YCTpPOICTBAaMM, COXpAaHEHHS 3I0pOBbI U
COOJIIO/ICHHST HOPM SKOJIOTMYECKOTO TIOBEJCHUSI B OKPYXKaIOIIEH
cpeze; NMOHWUMaHHE HEOOXOIUMOCTH IIPUMEHEHHMS JOCTHXKEHUI
¢bu3uKH u TEXHOJIOTHI ULt panroHaIBHOTO
MIPUPOJIOTIOIb30BAHNS;
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HarpaBJIeHHOCTH;
MertanpenMeTHble Pe3yJIbTaThl OCBOCHHS Y4EOHOW AMCHIUILTHHBI
OTPaXaIoT:

8.1. OBnanmeHne yHHBEPCATHHBIMU YYCOHBIMH ITO3HABATEIHHBIMHU
IEUCTBUSIMU:

0) 6a30BBIC UCCIICIOBATEILCKHC ICHCTBHS:

MP15. pa3pabareiBaTh IDIAaH pEIICHUS MPOOJIIEMBI C y4YETOM

aHaM3a HMCIOLIMXCSA MAaTepPUANbHBIX W HEMAaTePUATbHBIX
pecypcos;

MP16. ocymecTBIsATh IIeJCHANpPaBICHHBIA IOUCK IIepeHoca
CPE/CTB U CII0CcO00B JieiiCTBUS B IPO(ECCHOHATBHYIO CPELy;

8.2.  OnnageHue  yHHUBEpPCAJBHBIMH  KOMMYHUKAaTHBHBIMU
JIEUCTBUAMU:

0) coBMeCTHasl ICATSIBHOCTD:

MP35. npeanaraTb HOBbIE IPOEKTHI, OLEHUBATh UJECU C MO3ULHU
HOBH3HBI, OpUTHHAIBHOCTH, IPAKTUIECKOH 3HAUMMOCTH;

8.3. OBnaneHne yHUBEPCANBHBIMA PETYIATUBHBIMU EHCTBUAMU:
0) CAaMOKOHTPOJIB:

MP45. naBath OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBHI B
JIeSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB LIENSIM;

OK 08  Hcnome3oBaTh  CpeAacTBa
(bU3UYECKOH KyJIbTYpBI U1 COXPaHEHHUS U
YKpeIUieHnusi  37I0pOBbS B IIpoIliecce
npoeCCHOHATIBHON  MEATEIbHOCTH U
MOAJICPXKAHUS ~ HEOOXOAMMOTO  YPOBHS
(HU3HUYECKOI TTOATOTOBICHHOCTH

Jlu4HOCTHBIE pe3yJbTaTbl OCBOCHHMS Y4eOHOW JAMCIMIUIMHEI
OTP@XalOT  TOTOBHOCTb ¥  CIIOCOOHOCTH  OOydaromuXcs
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TO3UIMEit
JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTALUM, IO3UTHBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUIUX TPaIUIHOHHBIM
LIEHHOCTSIM POCCHHCKOTO OOIIecTBa, paclIMpeHHe >XU3HEHHOTO
OTIBITa M OIIBITA AEATEIHLHOCTH B NPOILECCE PeaM3alii OCHOBHBIX
HaIrpaBJIeHUH BOCIUTATEIHHOW JIEATEILHOCTH, B TOM YHCIE B
YaCTH:

9KOJIOTMYECKOT0 BOCTINTAHUSL:

JIP27. cpopMUPOBAHHOCTH SKOJIOTHICCKOH KYIbTYphI, IOHIMaHUE
BIIMSIHUSL COLMAIbHO-?PKOHOMHYECKHUX IIPOIIECCOB HA COCTOSHUE
NPUPOAHOM W COIMANBHOM Cpenpl, OCO3HAHHE TII0OATBHOTO
XapakTepa 3KOJIOTHIECKHX IPOo0IIeMm;

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS yUE€OHOW IUCITUTUINHBI
OTpaXaroT:

8.1. OBiajgcHHE yHHWBEPCAJIbHBIMH YYCOHBIMH IMMO3HABATEIHHBIMU
NIEHCTBHUSIMH:
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0) 6a30BbIC UCCIICIOBATEIBCKHIE JCUCTBUS:

MP14. naBaTe OIIGHKY HOBBIM  CHTYAIlHsIM,
proOpEeTEeHHBIH OIBIT,

8.3. OBnazeHne YHHUBEPCATBHBIMH PETYISTHBHBIMH ACHCTBUSIMH:
a) caMOOpTaHM3AITHS:

MP40. naBaTh OIIEHKY HOBBIM CHTYaIIUsIM;

MP41. pacumpsaTe paMKi y4eOHOTO MpeaMeTa Ha OCHOBE JTMIHBIX
MpEeANIOYTEHUH;

MP42. nenath OCO3HAHHBIN BHIOOP, apryYMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PElICHHUE;

MP43. onieHuBaTh NPUOOPETEHHBI OIHIT;

OLICHUBATh

OK 09 ITonb3oBatkcst mpodeccHoHaANLHON
JIOKyMEHTalluell Ha IOCYyJapCTBEHHOM U
HWHOCTPAHHOM A3bIKaXx.

MertamnpeMeTHbIC PE3yNbTaThl OCBOCHUS YYCOHOW JUCIUILIHHBI
OTpaxaroT:

8.1. OBiageHHe yHUBEPCAIbHBIMH YUYCOHBIMH MMO3HABATCIHHBIMU
IEUCTBUSIMU:

0) 6a30BBIC UCCIICIOBATEIILCKHEC ICHCTBHS:

MP7. Bmagerp HaBBIKAMH  YUeOHO-HCCIIEOBAaTENLCKOM U
MIPOCKTHOH NEeATETHHOCTH, HABBIKAMH Pa3peIeHHUs IPOOIeM;

MPS. cmocoOHOCTh W TOTOBHOCTh K CaMOCTOSATEIEHOMY IOHCKY
METOJOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPAMCHCHHUIO Pa3THIHBIX
METOIOB MO3HAHUS,

MP9. oBnageHue BUAaMH AESATEILHOCTH TO TOJTYYSHHIO HOBOTO
3HAHUSI, €T0 WHTEPIPETaIny, NMPEoOPa30BAHUI0 U NMPUMEHEHHUIO B
Pa3IUYHBIX Y4YEOHBIX CUTYallUsX, B TOM YHUCJE TpPH CO3JAHHUH
Y4€OHBIX U COITUANBHBIX MPOEKTOB;

MP10. ¢opMupoBaHHe HAYYHOTO THIIA MBIIUICHHUS, BIIAICHUE
HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMHU TIOHATHAMHU ¥ METOJAMU;

[1P61 OVYII.06. copMHpOBaHHOCTH MPEICTABICHUH O POJIH U
MecTe (pU3MKU M aCTPOHOMHH B COBPEMEHHOW Hay4yHOMH KapTHHE
MHpa, O CHCTeMOOOpasywolieii poaud (QHUIUKH B PAa3BUTUU
€CTECTBEHHBIX HAyK, TEXHHKH M COBPEMEHHBIX TEXHOJOIHH, O
BKJIaJIe POCCHMCKNX M 3apyOeKHBIX yUCHBIX-(PU3NKOB B Pa3sBUTHE
HayK{; TIOHMMaHWEe (U3NYECKONW CYIIHOCTH HAOI0AaeMbIX
SIBICHUI MEKPOMHpPA, MAaKpPOMHpPA ¥ METaMHpa; NOHUMaHHE POJIH
aCTpPOHOMHMM B MPAKTHYECKOH JCSATENPHOCTH 4YeJOBeKa U
JanbHEHIIEM HayYHO-TEXHWYECKOM pPa3BUTHH, POJIH (HU3WKH B
(dbopMuUpOBaHUK Kpyrozopa H (PYHKIHMOHAIBHOW TIPaMOTHOCTH
YeNIoBeKa IS PEIIeHUs IPaKTHYECKUX 3a/1a4;
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IIK 1.3 TloaroraBnuBaTh Cpeabl OOLIMX
IAHHBIX TIPOEKTa B COOTBETCTBHUH C
TEXHUYECKUM 3aJaHUEM

[1P64 OVYII.06. BnaneHue 3aKOHOMEPHOCTSIMM, 3aKOHAMH U
TeopmsiMa (3akoH BcemupHoro taroteHws, I, II u III 3akoHBI
HbroTOHA, 3aKOH COXpaHEHUsT MEXaHUYECKOW SHEpIuHu, 3aKOH
COXpaHEHMSI MMITyJIbCa, MPHHIMI CYNEPIO3UINN CHII, MPUHINI
PaBHOIIPAaBHOCTH MHEPIHATBHBIX CHCTEM OTCUETa; MOJEKYJISIPHO-
KWHETHYECKYI0 TCOPHIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI,
MEepBBIA  3aKOH  TEPMOJMHAMHKH;  3aKOH  COXPAaHCHHS
3EeKTPUUECKOro 3apsija, 3akoH Kyrona, 3akoH OMa amis ydacTka
neny, 3akoH OMa JUId TONHOM 3JIEKTpUYECKOM Ienu, 3aKoH
Jbxoyns - JleHna, 3aKOH 3JI€KTPOMAarHUTHOW HHIYKLMHU, 3aKOH
COXpAHEHHUs PHEPTUH, 3aKOH MPAMOJIMHEHHOI0 pacHpOCTpaHEHUs]
CBETA, 3aKOH OTPAKCHHUS CBETA, 3aKOH IIPEIOMIICHUS CBETA; 3aKOH
COXpaHEHMs DJHEpPrMH, 3aKOH COXpPaHEHHS HMIIYyJbCa, 3aKOH
COXpPaHEHHsI JJICKTPHUYECKOTO  3apsiia, 3aKOH COXpaHCHUS
MaccoBOTO 4YHCIa, HOCTynaTtel bopa, 3akoH paaHOaKTHBHOTO
pacmaza); YBEpEHHOE UCTIONIb30BAHHE 3aKOHOB u
3aKOHOMEPHOCTEH TIpH aHamu3e (QU3NYECKUX SBICHUH U
TIPOIIECCOB;
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3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O0beM y4eOHOI TUCHMILIMHBI M BUbI Y4eOHOH padoThI

B 1.4. B popme
Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
HOJITOTOBKH
O6bem 00pa3oBaTenbHOM MPOrpaMMbl Y4eOHON 196 38
JICIUTITHHEI
BT. 4.:
OcHoOBHOE co/lep:KaHue 116 0
TEOpeTHYECKOe 00yUeHHE 54 0
62 0

MPAKTUYCCKUC 3aHATUSA

1abopaTOpPHBIE 3aHITHUS

HE MPETyCMOTPEHO

HE IPEyCMOTPEHO

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COJEeP:KAHUE
(coagep:kaHue MPUKJIATHOTO MOXYJIA)

62

38

TCOPECTUYICCKOC O6y‘~IeHI/Ie

24

0

MMPAKTUYCCKUC 3aHATUA

HE IPEAYCMOTPECHO

HE IPEAYCMOTPECHO

1abopaTOpPHBIE 3aHITHUS

38

38

MPOMEKYTOYHASA aTTECTAlUA

18

0

[TpomexyTouHas aTTecTallusl 3auem ¢ OYeHKol U IK3AMEH
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3.2 TemaTn4ecKHuii VI1aH U coJepKaHUe Y4eOHOH M CUUTIHHBI

O0bem, akaja. 4
/ B TOM 4HcCJI€e B

HaunmenoBaHue pasaeiios Copaepxanne y4e0HOro MaTepuaJa i (popMbl OpraHU3 AN UM (popme Kon IIK, Ko IIP, JIP, MP
U TEM AeATeTbHOCTH 00y4aI0IUXCs NPaKTHYeCKOit OK T
NOATrOTOBKH,
akaa 4
1 2 3 5 6
Pa3nen 1. ®u3uka u MeTOIbI HAYYHOTO MO3HAHUS 4/0
Tema 1.1 Copep:xanue 4/0
Pu3uKa U METOABI Ousnka - QyHIaMEHTaNbHAs Hayka o mpupojae. Hayduwid meron 2/0 OK 01 [1P62_OVIL.06, JIP3, JIP7, JIP25,
HAYYHOI'0 NMO3HAHUSA MO3HAHMS U METOIbI UCCIICAOBAHUS (PU3NUCCKHX SBICHUH. JIP26, MP2, MP7, MP11, MP38, MP39

OKCHepUMEHT UM TeOopUs B TIpollecce TO3HAHUS TPHUPOJBIL.
HaGmromenne u axcnepumeHnT B ¢usuke. CrocoObl H3MEpeHUs
¢u3NUecKuX BeIWYMH (aHAJOTOBble M LU(POBBIE W3MEPUTEIHHEIC
npUOOPBI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).
[orpemrHocT m3MepeHni (pU3MUECKUX BENMWYUH (a0COMIOTHAST U
OTHOCUTeNbHAst). MopaenupoBaHue (QU3MYECKUX SBICHHUH H
NpOIIeCCOB (MaTepHalbHas TOYKa, abCONIOTHO TBEPIOE TeJo,
ujeanbHas )KUAKOCTb, UJI€alIbHBII ra3, TOUeUHbIH 3apsin).
I'mnore3a. @U3NUECKUIA 3aKOH, TPAHULIBI €70 MPUMEHUMOCTH.
Omsnueckas Teopus. Ponb m Mecto Qu3uku B (popMUpOBaHWUU
COBPEMEHHOM HAay4YHOW KAPTUHBI MHpa, B  IPAKTUYECKOH
JeSITEIbHOCTH JIIOACH.
IIpodeccnoHanbHO - OpUEHTHPYIOLIIEE COAepPsKaAaHNe
[MorpemHoct W3MepeHUH (GU3MUECKUX BeNWYHMH (aOCOJIOTHAs M 2/0

otHocutenbHast). [lorpemnoctu. ToynocTs pacuetoB. OKpyrieHue
yuceln A0 HeoOxoanmoit TourocTH. [lepeBos enuaut B cucteme CU.
BupTtyanbHbie MOAETH QU3NUIESCKUX MPOIIECCOB
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Pa3nen 2 MexaHuKa

30/4

Tema 2.1
Kunematuka

Conep:xanue

12/2

Mexaanyeckoe ABwkeHHE. OTHOCHTEIHHOCTh MEXaHHIECKOTO
mewkeHus. Cucrema otcyera. Ilpsmas u  oOpaTHas 3amadu
MeXaHUKH. Paanyc-BeKTOp MaTepuanbHON TOYKH, €r0 MPOEKIUH Ha
ocu cucteMbl koopauHaT. Tpaektopus. IlepemerieHue, cKOpocCTbh
(cpemHsisi  CKOpOCTh, MTHOBEHHas CKOPOCTb) H  YCKOpPEHHE
MaTepuanbHON TOYKH, UX MPOEKIWH Ha OCH CHCTEMBI KOOpAMHAT.
CrosxeHue ImepeMeIeHIi 1 CII0)KSHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHHUE.
3aBUCHUMOCTb  KOOPJAMHAT, CKOPOCTH, YCKOpPEHHS U MyTH
MaTepHajJbHOM TOYKH OT BpeMEeHH W uX rpaduku. CBoOOgHOE
nmajieHne. YCKOpeHHWe CBOOOAHOro maneHus. J[BmkeHHe Tena,
OpOIIEHHOTO TOJ| YIJIOM K TOPHU30HTY. 3aBUCHUMOCTH KOOPIUHAT,
CKOPOCTH U YCKOPEHMsI MaTepHajJbHOH TOYKM OT BPEMEHHM U HUX
rpadukn. KpuBonmneiiHoe nBmkeHWe. [IBWkeHHWE MaTepHaabHON
TOYKHU [0 OKPYKHOCTH. YTJIOBasi M JHHEHHass ckopocTs. [lepuon u
gactota oOpameHus. llenTpocTpemutensHoe  (HOpMalIbHOE),
KacaTenpbHOe  (TaHTEHIHAIbHOER) U TONHOE  yCKOpPEHHE
MaTepUaIbHON TOUYKH.

4/0

OK 01
OK 02
OK 03
OK 06

T1P62_OVYIIL.06, [IPG9 OVILO06,
I1P67_OVIL06, [IP63_OYIL06,

JIPS, JIPY9, JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14, JIP13,
JIP12

IMpodeccnonaILHO-OPHEHTHPYIOIIEE COTEPKAHMNE

2/0

[MpoeknMy BEKTOPHBIX BENHYHMH. VI3MepHTENbHBIE TMPHOOPHI,
OTpeNeIAIoONINe JUIMHY, OUaMeTp W3IEeNHH, CKOPOCTb BpPALICHUS.
Llena nenenust mpubopa, mpenes U3MEPEHUs], TOUHOCTb U3MEPEHUH.
TexHudeckue  yCTpPOHCTBA W TEXHOJOTMYECKHE  IIPOLECCHI:
CIHUJIOMETp, HW3y4YeHHE IMapaMeTpoB paboOThl UEHTPUDYTH TpH
MPUTOTOBJICHUH CTPOUTEIBHBIX PACTBOPOB, CKOPOCTHBIEC JH(THI.
Tpé&xmepHoe MIPOCTPAHCTBO-OCOOEHHOCTH U300 paKEeHHUSI
(U3NYECKUX TPOIIECCOB.

2/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 08
IK 1.3

T1P62_OVYIL.06, [IP69 OVIL.06,
TIP67_OVTL.06, ITP63_OVYIL06,

[IP64 OVIL06, JIP25, MP4, MP6
JIP32, MP21, MP23, MP46, JIP14
JIP13, JIP12

B ToM unciIe NpakKTHYeCKHX M J1a00pATOPHBIX 3aHATHH

6/2
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[IpakTudeckoe 3ansatue Nel 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
Pemrenne 3amay o KWHEMaTHKE. Y pABHCHUS TBIKEHUS OK 02, [1P67_OVII.06, ITP63 OVIIL06,
[IpakTuueckoe 3aHsTHe No2 2/0 OK 03, MP61_OVIL.06, JIP1, MP1, MP3
Pemenue 3ama4 Ha mapamMeTpsl BpallaTeIbHOTO JBUKEHUS OK 06 MP15, MP12, MP13, MP17, MP19
OK 09 MP20, MP45, MP42, MP 43, MPS§
MP10
IIpodeccnoHaJIbLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 2/2
JlaboparopHoe 3ansTre Nel 2/2 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
«OrmpeneneHre MIOTHOCTH BEIIECTBA OK 02, [1P66_OVII.06, ITP610_OVII.06
OK 04 I[1P65_OVII.06 I1P63_OVIIL.06,
OK 05, [1P68_OVII.06, ITP61_OVIIL.06
OK 06, MP2, MP3, MP7, MP5, MPI14,
OK 07, MP15, MP16, MP23, MP24, MP28,
OK 09 MP29, MP30, MP31, MP32, MP33,
MP34, MP 35, MP37, MP44, MP47,
MP48, MP54, MP55, MP56, MP43,
JIP26, JIP 27, JIP34, JIP32,
Tema 2.2 Conepxanue 4/0
Junamuxa Ilepebiii 3akoH HeloToHa. MHepluanbHbIE CHUCTEMBI OTCYETA. 2/0 OK 01, [1P62_OVII.06, ITPGY OVIIL.06,
IIpunnun otHocutensHocT ['anunes. HenHepuuanbHblE CHUCTEMBI OK 02, [1P67 _OVII.06, ITP63 OVIILO06,
orcuera (ompeneneHue, nmpuMepsl). Macca tena. Cuma. [IpuHrmm OK 03, JIP25, MP4, MP6, JIP32, MP2I,
cynepno3uniuu cui. Bropoi 3akoH HbloToHa 1711 MaTtepuaibHON OK 06 MP23, MP46, JIP14, JIP13, JIP12

Touku. Tperuit 3akoH HploTOHA 4711 MaTepUalbHBIX TOYEK. 3aKOH
BCEMHUPHOI'O TATOTEHHSA. OKBHUBAJICHTHOCTh TPAaBUTALHOHHON H
WHEepTHOM Maccel. Cuila  TSDKECTH. 3aBUCHUMOCTh  YCKOPEHHS
CBOOOJTHOTO MaJICHHsI OT BBICOTHI HAJl MIOBEPXHOCTHIO TUIAHETHI U OT
reorpaguyeckoil MHUPOTHL. J[BrKEeHHWe HeOeCHbIX Tel M HX
cnyTHuUKOB. 3akoHbl Kerepa. IlepBas kocMuyeckass CKOPOCTb.
Cuna ynpyroctu. 3axkoH ['yka. Bec Tena. Bec tena, nuxyrierocs c
yckopenueM. Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHus
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CKOJIBKEHUSI M cuia TpeHus nokos. Koadouuuent tpenus. Cuna
COIIPOTHBIICHUS IPU /IBWKEHUM Tella B XKHUIKOCTH WJIM rase, ee
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENIBHOIO IBIKEHMA. [laBneHue.
I'mapocratnyeckoe paBienue. Cuna Apxumena. Jlepopmanus
MOANOHOB, Harpy3ka Ha IIOIBECHl IIPH TPAHCIIOPTHUPOBKE
CTPOUTEIBHBIX MAaTEpPHANOB. YUET MEXaHHYECKHX CHI B
KOHCTPYKIMH MPOMBIIUIEHHOTO 000pYyIOBaHUs MPH JKCIUTyaTalluu
U PEMOHTE.

B TOM YHc/I€e MPAKTHYECKHUX U J1a00PATOPHBIX 3aAHATHIA 2/0
IIpaktudeckoe 3ausTe Ne3 2/0 OK 01, IMP62_OVII.06, ITP69_OVII.06,
Pemienne 3amau mo teme «Bunbl cunm B Mexanuke. Cuia TpeHUs OK 02, [1P67 OVII.06, [TP61_OVYIL.06
TOKOSI, CKOJILKEHUS, KAUCHUS], BpAILLIEHUD) OK 03, MP1, MP3, MPI15, MP12, MPI3,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
Tema 2.3 Conep:xanue 8/2
3aKoHBI cOXpaHeHHsA B | MIMIynbc MaTepHaibHON TOYKH, CHCTEMBl MaTEpPHANBHBIX TOYEK. 2/0 OK 01, [1P62_OVII.06, ITP69_OVII.06,
MeXaHHKe LeHnTp Macc cucTeMbl MaTepUaIbHBIX TOYEK. TeopeMa O JBUKEHUU OK 02, [1P67_OVII.06, ITP63 OVII.06,
1eHTpa macc. UMmynsc CUIbl 1 M3MEHEHHE MMITYJIbca Tella. 3aKoH OK 03, [1P68_OVIIL.06, JIP25, MP4, MP6,
COXpaHEHUs UMIyJbca. PeakThuBHOE NBM>KeHUE. MOMEHT UMITyJIbCa OK 06, MP 10, MP9, JIP32, MP21, MP23,
MarepuanbHOM TOukd. lIpencraBieHue O COXpaHEHHMM MOMEHTA OK 07 MP46, JIP14, JIP13, JIP12
UMITyJIbCa B LEHTPAIbHBIX NOJsIX. PaboTa cuibl Ha MaJoM M Ha OK 08

KOHEYHOM TiepemereHun. ['paduyeckoe mpeacTaBiieHUe padOThI
cuIibl. MomHOCTh CcHibl. KHHeTHueckas 3Heprusi MaTepHalbHOM
Toukn. Teopema 00 W3MECHEHHMM KHHETUYECCKOW  OSHEPIUU
MaTepuanbHON TOukH. [loTeHIMAIbHBIC U HETIOTCHIIUAIBHBIC CHJIBI.
[MoteHumanbHas dHeprus. [loTeHIMaNbHAs DHEPrus  yIpyro
Jne(pOpPMUPOBAHHOW TPYXHHBL. [lOTeHIMANbHAS OSHEPrHs Tela B
OJIHOPOJIHOM TPaBUTAIIMOHHOM TioJie. [loTeHIMabHas SJHEPT U Teja
B TPABUTAIIMOHHOM I10JIC OJJHOPOJHOTO I1apa (BHYTPH U BHE IIapa).
Bropast xocmuueckass ckopocTh. TpeThsi KOCMHUYECKass CKOPOCTb.
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Ces3p pabOTBl  HEMOTCHIMAIBHBIX CHJI € W3MCHEHHEM
MEXaHUYECKOW DHEPrUd CHUCTEMBI TeJI. 3aKOH COXpaHCHUS
MEXAaHUYECKON HHEpruu. YIPYyrue U HEYINpYrue CTONKHOBEHUSI.
Buapsl npocthix MexaHu3MoB, npuHUui ux AeictBus. Pacuér KII/]
MPOCTBIX MEXaHW3MOB (OJIOKOB, PBIYAroB), HWCIOJB3YyEMBIX IMPH
CTPOUTETLHBIX paboTax.

B ToM Yncie IpaKTHYECKUX U J1a00PATOPHBIX 3aHATHH 6/2
[MpakTuueckoe 3anstue Ned 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
3aKOHBI COXpaHEHHS B MEXaHWKE W X IPUMEHEHHE. OK 02, [1P67_OVII.06, ITP61_OVYIL06
[Ipaktudeckoe 3ausTre Ne5 2/0 OK 03, MP1, MP3, MP15, MP12, MP13,
Pemenne 3amay Ha (opmyinibl paboTel cuii. Pabota u MOLTHOCTB. OK 09 MP17, MP19, MP 20, MP45, MP42,
OHeprus, ee BUIbl. 3aKOH COXPAaHEHHsI SHEPTUU MP 43, MP§, MP10
IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/IEP:KAHHE 2/2
JlaboparopHoe 3ansATHE No2 2/2 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
«Onpenenenne K03 PUIHEHTA KECTKOCTH YIIPYTOTo TEa OK 02, [1P66_OVII.06, ITP610_OVYIIL06
OK 04 [1P65_OVIIL.06 ITP68_OVYII.06,
OK 05, [1P61 _OVIL.06, MP2, MP3, MPS,
OK 07, |MP7, MP14, MPI15, MP16, MP2S,
OK 09, |[MP31, MP32, MP33, MP34, MP37,
MP54, MPS55, MP56, MP43, JIP34,
JIP32,
Tema 2.4 ConepxaHue 6/0
CraTHKa M TMAPOCTATHKA | AOCONMIOTHO TBepAoe Teo. [locTymaTelibHOE W BpaliareabHOe 2/0 OK 01, [1P62_OVII.06, ITPGY9 OVIIL.06,
JIBIKEHHE TBEPAOro Tema. MOMEHT CHIIBI OTHOCHTENBHO OCH OK 02, [1P67_OVII.06, ITP63 OVII.06,
BpamieHusi. [lnmewo cumbl. CrnoxeHue Cuil, NOPWIOKEHHBIX K OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6,
TBEpAoMy Teny. LleHTp Tsxkectn Tena. YCIOBUS pPaBHOBECHUSA OK 06, JIP32, MP21, MP23, MP46, JIP14,
TBEPAOro Teja. YCTOMYMBOE, HEYCTOMUYMBOE, Oe3pa3inyHOe OK 07 JIP13, JIP12
paBHOBECHE.
IpodeccnonanbHO- OPUEHTHPYIOIIIEE COIEPIKAHME 2/0
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JlaBneHre KUIKOCTeW u Ta30B. [HWApPOCTATHUECKOE JaBJICHHUE. 2/0 OK 01, [1P62_OVII.06, ITPGY OVIIL.06,
Enuaumner  m3Mmepenuss nmaBiieHus. IIpuOopbl  mis  W3MEpEeHHS OK 02, [1P67_OVII.06, ITP63_OVIIL06,
JABJICHHUA. YpaBHEHWE bepHyImm mns uaeadbHON >KHIKOCTH Kak OK 03, [1P64 OVII.06, JIP25, MP4, MP6,
CIIEJICTBHUE 3aKOHA COXPAHEHUS MEXAaHUYECKOW SHEPTUU. OK 06 JIP32, MP21, MP23, MP46, JIP14,
OK 08, |JIP13,JIP12
K 1.3
B ToM Yncie IpaKTHYECKUX U J1a00PATOPHBIX 3aHATHH 2/0
[Tpaktuaeckoe 3ansTue No6 Pemenue 3agay na Temy «PaBHOBecue 2/0 OK 01, [1P62_OVII.06, ITP69_OVII.06,
a0COFOTHO TBEPABIX TEID» OK 02, [1P67_OVII.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP8, MP10
Paznen 3 MouiekyasipHasi pu3uKa M TEPMOIMHAMHKA 40/10
Tema 3.1 Copep:xanue 8/2
OcCHOBBI MOJIEKYJIAPHO- | OCHOBHBIE  TIOJIOKEHHUS ~ MOJICKYJSPHO-KUHETUYCCKOW  TEOpUH 4/0 OK 01, [1P62_OVII.06, ITPGY OVIIL.06,
kuHern4yeckoil Teopun | (MKT), ux onbitHoe oOocHoBanue. Huddysus. BpoyHoBckoe OK 02, [1P67_OVII.06, ITP63_OVII.06,
JIBIDKEHUE. XapakTep MOBWKEHUS M B3aUMOJCHUCTBUS YacCTHULL OK 03, JIP25, MP4, MP6, MP13, MPI17,
BellecTBa. Moenu CTpoeHUs ra3oB, KUIKOCTEH M TBEPIABIX TEI U OK 06 MP18, MP19, MP20, JIP32, MP21,

00BsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3THUX Mojeseil. Macca u
pasmepsl Mojekyn (atomoB). KommuectBo BemiectBa. [locrostHHas
ABorazapo. TemoBoe paBHOBecue. Temmeparypa U CIIOCOOBI ee
m3mepennsd. lkana remnepatyp Llenscus.

Mogenb HeaNbHOrO ra3a B MOJEKYISPHO-KMHETUYECKOW TEOPHH:
YacTUIIBI Ta3a JABKYTCA Xa0TUIECKH U HE B3aUMOAEHUCTBYIOT JPYT C
npyrom. ['a3zoBble 3akoHBl. YpaBHeHHe MenneneeBa-KnaneipoHna.
AGcomoTHas TemnepaTypa (mkana temnepatyp KenpBuna). 3akoH
HanpToHa. M3ompomeccsl B HIEaJbHOM ra3e C IOCTOSHHBIM
KOJINYECTBOM BEILIECTBA. I'paduueckoe npeACTaBIeHUE
W30MPOIIECCOB:  HM30TEpMa, H30Xopa, wu300apa. CBs3bp MeEKAy
JIaBJICHHEM U CpefHed KMHETHYECKOM 3HEprued MOoCTYNaTEeIbHOTO

MP23, MP46, JIP14, JIP13, JIP12
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TEIUIOBOTO JIBM)KCHUS MOJIEKYJd HJICalbHOTO Ta3a (OCHOBHOE
ypaBHEHHUE MOJEKYJISIPHO-KMHETUIECKONW TEOPHH HUIEaTHHOTO Ta3a).
CBs13p a0COIIOTHOM TeMTIEPATyPBI TEPMOTHMHAMUIECKON CHCTEMBI CO
CpeHEeM KHMHETUYECKOM OSHEpruel MOCTyHaTelbHOTO TEILIOBOTO
IBIDKCHHUS ee YacTull. [IpHHINIBI TPUTOTOBIEHUS CTPOUTEIBHBIX
cMeceil Ha OCHOBE TEOPHH CTPOSHUS BEIIECTBA.

B ToM 4nciie mpakTHYeCKUX M J1a00PATOPHBIX 3aHATHI 4/2
[MpakTuueckoe 3anstue Ne7 2/0 OK 01, [1P62_OVII.06, ITPGY OVIIL.06,
Pemienue 3anay o teme «OcuoBel MKT. YpaBHeHHE cOCTOSIHUS OK 02, [1P67 _OVII.06, ITP63 OVILO06,
WEaTBFHOTO Ta3ay OK 03, [IP61_OVII.06, ITP64 OVYIL.06
OK 06 JIP1, MP1, MP3, MP15, MP12, MP13,
OK 09, MP17, MP19, MP 20, MP45, MP42,
K 1.3 MP 43, MP§, MP10
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEPIKAHUE 2/2
JlaboparopHoe 3aHsTHEe No3 2/2 OK 01, [1P62_OVII.06, ITPGY OVIIL.06,
«[IpoBepka ra3oBbIX 3aKOHOBY» OK 02, [1P66_OVII.06, ITP610_OVYIIL06
OK 04 [1P65_OVII.06, ITP63 OVIIL.O06,
OK 05, [1P68_OVII.06, [TP61_OVYIL.06
OK 06, MP3, MP5, MP15, MP23, JIP26, ,
OK 07, MP28, MP29, MP31, MP32, MP33,
OK 09 MP34, MP37, MP44, MP47, MP438,
MP54, MP55, MP 56, MP 43, JIP16,
JIP27, JIP34, JIP32,
Tema 3.2 Conep:xanune 18/0
OcHoBBI Tepmogunamuueckast (T/[) cucrema. 3agaHue BHEIIHUX YCIOBHH 4/0 OK 01, [1P62_OVII.06, ITP69_OVII.06,
TEePMOTUHAMUKH. JUIT TEPMOJMHAMHYECKOW CHCTeMBl. BHEITHHE u BHYTPEHHHE OK 02, [1P67 _OVII.06, ITP63 OVIIL.06,
TenoBble MAIIMHBI. napameTpbl. [lapameTpsl TepMOIWHAMHYECKON CHCTEMBI Kak OK 03, [ITP61_OVIILO06, ITP64 OVII.06, JIP2S,
CpeHUE 3HAYECHUs BEJIWYUH, ONMCBHIBAIOIIMX €€ COCTOSHHME Ha OK 06 MP4, MP6, MP13, MP17, MP18,
MHKPOCKOIIUYECKOM YypoBHE. HyreBoe Hauyano TepMOJIWHAMHUKH. OK 08, MP19, MP20, MP30, MP35, JIP32,
Camonpon3BoIbHAS peIaKcaIis TEPMOIUHAMHUYIECKON CHCTEMBI K OK 09, MP21, MP23, MP46, JIP14, JIP13,
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TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeansHOro ra3a B TEPMOJAMHAMUKE - CHCTEMa YpaBHEHUI:
ypaBHeHue  MeHneneeBa-KnaneiipoHa W BBIpaXEHHE — JJIA
BHYTPEHHEH OHHEPruu. YCIOBUS NPUMEHUMOCTA 3TOH MOJICIH:
HU3Kasi KOHIIEHTPAIIMs YaCTHIl, BRICOKHE TeMIlepaTypsl. BeipakeHne
JUTST BHYTPEHHEH OJHEPIHMH OJHOATOMHOTO HJICAIBHOTO Tasa.
KBasucratnyeckue M HECTATUYECKHUE TMPOIECCHL. DIIEMEHTapHas
pabota B TepMmoauHaMuke. Brerumcinenwe paboOThl MO TpaduKy
npoiiecca Ha pV-auarpamme.

Termonepenaya kKak CcrHoco0 W3MEHEHHS BHYTPCHHEH DHEPIHH
TEPMOJMHAMHUYECKOW  CHCTEMBI 0€3  COBEpIICHUS  PabOTHI
KonBeknus, TEIIonpoBoIHOCTh, U3TydeHe. KoMn4ecTBO TETIOTHI.
TenmoemkocTs Tena. YnaeiabHass HW  MOJSPHAs —TEIIOEMKOCTH
BellleCTBa. YpaBHeHHEe Maliepa. YuenbHas TEIIOTa CropaHusd
toruBa. Pacdyer KommdecTBa TEMJIOTHI TpU  TeIUIOMNEpesade.
[onsTre 06 annabaTHOM TpoIIecce.

IlepBblit 3aK0H TepMOaUHAMUKH. BHYTpeHHss1 aneprus. KomudecTBo
TEIUIOTHI M paboTa Kak Mepbl M3MECHCHHUS BHYTPEHHEH OSHEPruu
TEPMOAMHAMAYECKON CHCTEMBI.

Bropoli 3akoH TEpMOJWHAMHMKH MJisI PABHOBECHBIX MPOLIECCOB:
yepe3 3aJaHHOE PABHOBECHOE COCTOSHHUE TEPMOIWHAMHYECKON
CHUCTeMBl TPOXOIWT EIWHCTBEHHas anuadara. AOCOIIOTHAS
Temreparypa. BTopoii 3aK0H TepMOAMHAMUKH TSI HEPABHOBECHBIX
MPOIIECCOB; HEBO3MOXKHO IepeaTh TEIUIOTY OT 00Jiee XOJIOIHOTO
Tema K Oomee Harperomy ©0e3 kommeHcanuu (Kmaysuyc).
HeobpatuMocTh TNpUPONHBIX TpolieccoB. lIpuHIMIBI neHcTBUS
teruioBelx MammH. KIIJI. MakcumanbHoe 3Hadenme KIIJ[. I{uko
KapHo. DOxomormueckwe acmeKThl HCIIOJIB30BAHUS — TEIJIOBBIX
nBurareneil. TermmoBoe 3arps3HeHNe OKPYIKAIOIIeH CpeIbl.

K 1.3

JIP12, JIP16, JIP27

IIpodeccnonanbHO - OpueHTHPYIOLIEe COAepPKaAaHue

6/0
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TexHuueckre yCTPOMCTBA M TEXHOJOTHYECKHE  IPOLECCHI: 6/0 OK 01, [1P62_OVII.06, ITP69_OVII.06,
XOJIOAWIIBHUK, KOHAWIIMOHEP, OU3CIbHBIA M KapOIOpaTOpHBIN OK 02, [1P67_OVII.06, ITP63_OVIIL06,
IBUTATENN, TMapoBas TypOWHA, TOIy4YeHHE  CBEPXHU3KHX OK 03, [1P64_OVII.06, JIP25, MP4, MP6,
TeMIIepaTyp, YTUIMU3AIUs "TEIUIOBLIX" OTXOJOB C HCIOJb30BAHUEM OK 06 MP13, MP17, MP18, MP19, MP20,
TEIUIOBOTO HAcoCa, YTHIW3AIUs OMOOPTaHWYECKOTO TOIUIMBA JIJIS OK 08 JIP32, MP21, MP23, MP46, JIP14,
BEIpaOOTKH '"TerioBoi" W 2ieKTpodHepruu. KommpeccopHble, K 1.3 JIP13, JIP12, JIP16
XOJIOJTWIBHBIC YCTAHOBKH, YCTAHOBKH CHCTEM KOHIUITMOHUPOBAHUS
BO3/1yXa, TEIUIOBbIE HACOCHL. BWABI cHCTEM TeIuIonoTpeOIeHus;
YCTaHOBKH, IOTPEOIIAIONINE TEIUIO, MOTPEOUTENbCKHE TETUIOBBIE
CeTH, IMYHKTBl 00OTpeBa, HHbIE BO3BEACHHS MMOJOOHOTO poaa
UCIIONIb30BaHMsA. TemioBele TpOLECcCHl, HCMOJNb3yeMble MpHU
NPUTrOTOBJICHUU PACTBOPOB U cmeceil. Temno- u Biaroszamura
30aHUl U coopyxeHud. IlpuMeHeHHE NHEBMAaTHUYECKUX
WHCTPYMEHTOB TPU BBIMOJHEHUU CTPOUTENBHBIX pabor. 3/1-
MOJIEJTN TEIJIOBBIX MPOILIECCOB B MIPUPOJE.
B ToM unciie MpakTHYEeCKUX H JJA00PATOPHBIX 3aHITHH 8/0
[IpaxTrueckoe 3anstue No§ 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
JlaBneHue sxuKoCcTel U TBepAbIX Ten. 3akoH Ilackais. OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
[MpakTrueckoe 3anstue Ne9 AOCONIOTHBIE W OTHOCUTENIBHBIC 2/0 OK 03, [1P64 OVIL.06, MP8, MP9, MPI10
JedhopMaIiy TBEPABIX Tell OK 06, MP21, MP17, MP13, JIP 26, JIP14
IIpaktuueckoe 3ansitue Ne 10. 2/0 K 1.3 JIP23,JIP13
Pemenune 3amay mo teme «OCHOBBI TepMOJIMHAMUKH. [IpuMeHeHne
TIEPBOT0 Havaa TEPMOJAMHAMUKH K H30TPOIIECCaMy)
IIpakTrueckoe 3anstre Ne 11 2/0
Pemrenne 3amad mo Teme «KI1J[ TermoBEIX ABUTATEICHY
Tema 3.3 Conep:xanue 14/8
ArperaTtHble cocrogausi | [lapooOpazoBanne W KoHIeHcanus. VcrapeHWe ©  KUIICHHE. 2/0 OK 01, [1P62_OVII.06, ITP69_OVII.06,
BemecTea. Pa3oBbie YnenbHass ~ Temora — mapooOpa3oBaHus.  HacelmeHHble U OK 02, [1P67_OVIL.06, ITP63_OVII.06,
nepexoabl HEHACHIIICHHBIE Tapbl. KadecTBeHHas 3aBHCHMOCTH IIJIOTHOCTH H OK 03, [1P64 OVIIL.06, JIP25, MP4, MP6
JIaBJICHUSI HACBIIIEHHOTO Napa OT TEMIIEpaTyphbl, X HE3aBUCUMOCTh OK 06 MP13, MP17, MP18, MP19, MP20
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0T o00beMa HaCBHILIEHHOTO Tapa. 3aBHCUMOCTb TeMIEpaTyphl
KHIIEHUS OT JaBleHUS B OKUAKOCTH. BIaXHOCTH BO3IyXa.
AOcomroTHasT W OTHOCHUTEIbHAS BJIAKHOCTh. TBepmoe  Teo.
Kpucramnnueckne u amopduble Tena. AHHM30TPOIUS CBOWCTB
KpucTauioB. [lmaBieHwe W KpucCTaUIM3alws. YAeTbHas TeIuioTa
wrapnenus.  Cyomumarms.  edpopmammm — TBephoro — Tena.
Pactsokenne n cxarue. Cnsur. Moayne Ownra. Tlpenen ympyrux
negopmanmii. TermoBoe pacimmpeHne >KUAKOCTEW M TBEPABIX Tell,
0o0beMHOE W JMHEHHOE pacmiupeHre. AHTapPMOHH3M TEIIOBBIX
KoJIeOaHUI YacTHIl BEHIECTBA KaK MPUYMHA TETJIOBOTO PACIIUPEHHS
Ten (HAa KadecTBEHHOM YpoBHe). [IpeoOpa3oBaHue sHeprum B
¢da3zoBRIX ~ mepexomax.  YpaBHEHHE  TEIUIOBOrOo  OanaHca.
IloBepxrocTtHOoe HaTspkeHue. KosddummeHT moBepxHOCTHOTO
HaTAXCHUA. KaHI/IJ'UISIpHI)IC SIBJICHUS. HaBJ’ICHI/IC non HCKpHBHCHHOﬁ
MOBEPXHOCTHIO XKuAKocTH. @opmyina Jlannaca.

K 1.3

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

IIpodeccnoHAIBLHO - OPUEHTHPYIOIIEE COJEPKAHNE

4/0

Buapl xuakocteil. Cuiibl, IeHCTBYIOLIUE HA )KUIKOCTh. DU3NYecKue
cBoiictBa  xkuakocre.  Ilpupona  TEmIOBOro  M3JIy4yeHUS.
Temnonepenada  mpu  CBOOOZHOM  JBIDKEHHHM — KHIKOCTH.
Temmonepenaya TpH KUIEHHH JKUAKOCTH W KOHICHCALlWU.
ITapameTps! BrakHOrO BO3ayxa. CBOWCTBA BOJBI U BOASHOTO Mapa.
ArperaTHple COCTOSHHSI PAacXOJHBIX MaTepHaloB Tpu padore
NPOMBIIIEHHOTO 000pYIOBaHMs, YCIOBHSA [UIA TOAJCPKAHUS
ONTHMAIBHOTO TEMIIEPaTYpPHOTO peXHMa TMpPH DBKCILTyaTallud H
peMoHTe oOOOpymoBaHus. Y4€r ymnpyrux Aedopmanmii 1pu
TEIUIOBBIX  MpOLECCaX, MPOUCXOMAIIMX B  CTPOUTENBHBIX
KOHCTPYKIMSIX.

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

K 1.3

TIP62_OVIL.06, IIP69_OVYIL06,
TIP67_OVYIL06, [TP63_OVIL.06,
TIP64_OVIL06, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19, MP20,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12, JIP16, JIP27

B ToMm umncie MPAKTHYCCKUX U J'laﬁOpaTOpHLIX 3aHATHH

8/8

HpO(I)CCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC COoACpPKaHue

8/8

JlaGoparopHoe 3ansiTue Ned

2/2

OK 01,

[1P62 OVIL06, ITP69 OVII.06,
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«Onpenenenne  K03(QUIMEHTa  MOBEPXHOCTHOHW  IUIOTHOCTH OK 02, [1P66_OVII.06, ITP610_OVYIL06
JKUAKOCTH METOZIOM OTPHIBA KaIlelb) OK 04 I[1IP65_OVII.06, ITP63 OVIIL.06,
JlaboparopHoe 3aHsTe Ne5 212 OK 05, [1P68 OVII.06, ITP61 OVII.06
«OnpeneneHne BIKHOCTH BO3yXa U aTMOC(HEPHOTO AaBJICHHUSD) OK 06, MP3, MP5, MP15, MP28, MP31,
JlabopartopHoe 3ansTre Ne6 2/2 OK 07, MP32, MP33, MP34, MP37, MP54,
«Onpeenenne yeabHON TEMI0EMKOCTH BEIECTBA OK 09, | MP55, MP56, MP43, JIP34, JIP32
Jlaboparopuoe 3aHsTre Ne7 2/2
«OmnpeneneHne MOy YOPYTOCTH PE3HHBD)
Paznen 4 DaekTpoauHaAMHKA 56/16
Tema 4.1 Copep:xanue 8/0

DJIEKTPOCTATHKA ONeKTpu3anus TeNl U €€ MPOSBICHHUA. DJIeKTpUdecKuid 3apsa. J(Ba 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
BUJa OJCKTPHUUECKUX 3apsiioB. [IpOBOAHWKH, IMANEKTPHKH U OK 02, [MP67_OVIL.06, ITP63_OVII.06,
MOJYTIPOBOAHUKH. DJIEMEHTAPHBIA 3NEKTPUUECKUN 3apsa. 3akoH OK 03, [1P68_OVIIL.06,
COXpaHEHUsl 3JIEKTPUYECKOro 3apsiaa. BiaumonelcTBue 3apsioB. OK 06, JIP25, MP4, MP6, MP13, MPI17,
Todeunsie 3apsanel. 3akoH Kymona. 3nexTpudeckoe mone. Ero OK 07 MP18, MPI19, MP20, JIPS5, JIP6,

JeficTBMe  Ha  JJeKTpuueckue  3apsaabl.  HampsbkeHHOCTB
anektpudeckoro mons. IlpoOHbrit 3apsin. JIMHUKM HanpsYKEHHOCTH
IEKTPUIECKOTO MO,

OpHOpogHOE  JIEKTPUYECKOE  IIOJIE. [ToTeHumanbHOCTD
NIEKTPOCTATHYECKOTO NOJs. Pa3HOCTE NOTEHIIMATIOB U HAIIPSKEHUE.
IloTeHnmanbHas SHEPrus 3apsna B JIEKTPOCTATUYECKOM IOJIE.
Ilorenuman »snexkTpocTaTuyeckoro moisd. CBsA3b HANPSKEHHOCTH
MOJIi U PAa3HOCTH TOTEHIMAJIOB IS 3JEKTPOCTATUYECKOTO TOJI
(kaKk ~ OmHOPONHOrO, TaK H  HEOAHOpoAHOro). IlpumHuMnO
CYNEpNO3HLINN dJIeKTpuueckux mnoned. Ilone TouewyHoro 3apsna.
[Tone paBHOMepHO 3apsbkeHHO# cdepbl. [lome paBHOMEpHO
3apsDKeHHOro mo oObeMy mapa. [losme paBHOMEpHO 3apsiKeHHON
OeckoHeyHOH MIocKocTH. KapTHHBI JMHUN HanpsHKEHHOCTH 3THX
MOJIEM M OKBUIIOTEHUUAIbHBIX IOBEpXHOCTEH. IIpoBOogHUMKHM B
JJIEKTPOCTATUYECKOM ToJie. YCIIOBHE DPAaBHOBECHS]  3apsiiOB.

JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
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JIMONEeKTpUKY B DJCKTPOCTATHYCCKOM moJie. JluanekTpudeckas
NPOHHUIIAEMOCTh  BemiecTBa.  KoHaeHcatop.  DIEKTPOEMKOCTb
KOHJIEHCATOpa.  DIEKTPOEMKOCTh  IUIOCKOTO  KOHJCHCATOpa.
[MapamnensHOe coenuHeHHe KoHIeHcaTopoB. [locnmemoBaTenbHOE
COCJIMHEHHE KOHJICHCATOPOB. JHEPTHS 3apsKEHHOTO KOHCHCATOPA.
JIBIbKeHVE 3apsHKCHHOW YACTHIBI B OJHOPOTHOM 3JIEKTPHUECKOM
ToJie.

IIpodeccnonanbHO - OpHEHTUHPYIOLIEE COAEPKAHUE 2/0
DNEKTPOCTaTHYECKUE SIBICHUS, UX Y4YeT W NMPHUMEHEHHE B OBITYy H 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
TeXHHUKE.  MeETOAsl  NPEHOTBPAIMEHUS  DJIEKTPOCTATHIECKHX OK 02, [1P67_OVII.06, I[TP63 OVIIL06,
BO3rOpaHM. OKpaHUpOBaHWE TMpU pabore 00OpyIOBaHHS H OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6,
PEMOHTHBIX pabotax. [IpuMeHeHUEe 3KpaHUPOBAHUS JJIsSI 3AIUTHI OK 06, MP13, MP17, MP18, MP19, MP20,
OT CTaTUYECKOrO0 »JJEKTPUYECTBA NIPU TPAHCIOPTHUPOBKE U OK 07 JIPS, JIP6, JIP32, MP21, MP23,
MOrPy3KE€  CTPOMUTEIBHBIX Ted  OONBIIUX  IUIOIIAACH U3 MP44, MP38, MP39, MP46, JIP14,
CHHTETUYECKUX MaTepHayioB, npu padote Ha 1K u npurTEpe. JIP13, JIP12, JIP27, JIP28, JIP31
B ToM uncie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH 4/0
[IpaxTruaeckoe 3ansTre Nol2 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
Pemenne 3a1a4d o teMe « DIEKTPOCTATUKAY OK 02, [1P67 _OVII.06, I[TP61_OVYIIL.06
[TpakTrueckoe 3anstue Nel3 2/0 OK 03, MP1, MP3, MP15, MP12, MP13,
Pemenwne 3amau mo teme «CoefMHEHNE KOHEHCATOPOB B OaTapero» OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
Tema 4.2 Conep:xanue 22/12
IHocTostHHBI Cuna Ttoka. [locTOsHHBIA TOK. YCIIOBHS  CYIIECTBOBaHHMS 2/0 OK 01, [1P62_OVII.06, I[TP6Y9 OVIIL.06,

3JIEKTPHYECKUI TOK. MIOCTOSIHHOT'O 3JIEKTPUYECKOro Toka. Mctounuku toka. Hanpsixenue OK 02, [1P67_OVIL.06, ITP63_OVII.06,
U u DJIC ¢ . 3akon Oma Juid ydacTKa IENMd. DIICKTPHYECKOE OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6,
COTPOTUBJICHUE. 3aBUCHMOCTh  CONPOTHBIICHHUS  OJHOPOJHOTO OK 06, MP13, MP17, MP18, MP19, MP20,
MPOBOJIHAKA OT €r0 JUIMHBI W IUIOMIAJH TOIEPEYHOr0 CEeYeHUs. OK 07 JIPS, JIP6, JIP32, MP21, MP23,

VYaensHOe  compoTHBIeHHE  BemiectBa.  llocnemoBarenbHoe,
napajjielbHOe, CMELIAaHHOE COEIAMHEHHE IIPOBOAHUKOB. Pacuer
pa3BETBICHHBIX dJIeKTpuueckux 1eneil. [IpaBmina Kupxroda. Pabora

MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
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9JEKTpUYecKkoro  Toka. 3akoH Jlkoynsa-Jlenma.  MomHoCTh
ANEKTPUYECKOro ToKa. TemmoBas MOIIHOCTh, BbIIEIsEMas Ha
pesuctope. DJIC m BHyTpeHHEE CONPOTHBIIEHHE HNCTOYHHKA TOKA.
3akoH Owma [y TOMHOM (3aMKHYTOH) 3JEKTPHYECKOH IIETIH.
MoiHocTh ucTOuHMKA TOKa. KopoTkoe 3ambikanue. Konaencarop B
LMY IOCTOSIHHOT'O TOKa.

IIpodeccnonanbHO - OpHEHTHPYIOLIEE COAEPKAHUE 2/0

Paznuunble gedcTBHSA TOKAa. CrocoObl  TIpeJOTBpaIlIEHUS] OT 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
KOPOTKOTO  3aMBIKaHWsA. Bwunmbl mpemoxpaHurencit. Urenume OK 02, [1P67_OVII.06, I[TP63 OVIILO06,
DNMEKTPUUCCKUX CcXeM. Pacder mapaMeTpoB Iemu. TeXHHYCCKHE OK 03, I1P68_OVIIL.06, 11P64 OVIIL.06
YCTPOMCTBA U TEXHOJOTUYECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETD, OK 06, JIP25, MP4, MP6, MP13, MP17,
peocTar, CUETUYMK >JIEKTpUYEeCKOM sHepruud. Pacxox u  yuer OK 07 MP18, MP19, MP20, JIP5, JIP6,
SHEPropecypcoB  TEIUIOBOM  3Hepruu. Buasl  coeguHeHUs OK 08 JIP32, MP21, MP23, MP44, MP38,
OCBETHTENIBHBIX TIPUOOPOB B TOMEHICHHSX. Vcnoib3oBaHUE K 1.3 MP39, MP46, JIP14, JIP13, JIP12,
TEIJIOBOTO JEHUCTBUSA TOKAa JUIsl IPUIOTOBJIECHUS CTPOUTEIBHBIX JIP28, JIP31

pactBopoB u cmecedd. Th npu pabote Ha oprcHOI TeXHHKeE.

B ToM unciie MpakTHYECKUX H JJA00PATOPHBIX 3aHITHH 18/12

IMpaktudeckoe 3austre Nel4 2/0 OK 01, I1P62_OVII.06, ITP69 OVII.06,
Pemenune 3ana4d «3axonsl Oma. CONpoOTHBICHUE) OK 02, [1P67 _OVII.06, I[TP61_OVYIIL.06
[Mpaktuueckoe 3ansthe Nel5 Pemienue 3amau  «CmemanHOe 2/0 OK 03, MP1, MP3, MP15, MP12, MP13,
COEIMHEHHE TPOBOJTHUKOBY OK 09 MP17, MP19, MP 20, MP45, MP42,
[MpakTrueckoe 3anstue Nel6 2/0 MP 43, MP8, MP10

Pemenne 3amau mo teme «PaboTa, MOIIHOCTH M CONPOTHUBIEHHE

AIIEKTPUIECKOTO TOKa»

IIpodeccnoHalbHO - OpHEHTHPYIOIIIEE COAEPKAHUE 12/12

JlaboparopHoe 3ansaTre No§ 212 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
«OnpeneneHne yaeaIbHOr0 CONMPOTHUBIICHHSI TPOBOTHHKA OK 02, [MP66_OVII.06, [TP610_OVYIIL06
JlaGoparopHoe 3ansTue Ne9 OK 04 [1P65_OVIL.06, ITP68_OVII.06,
«OKCIepUMEHTaJbHasl MPOBEPKA 3aKOHOB MapajuleIbHOTO U 212 OK 05, [1P61_OVIIL.06, MP3, MP5, MP15,
MTOCJICTIOBATEIHHOTO COSTMHECHHUSI IIPOBOTHUKOBY OK 07, MP28, MP29, MP30, MP31, MP32
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JlaboparopHoe 3ansTHe Nel0 OK 09, MP33, MP34, MP37, MP54, MP55,
«3yuenne pabotrel mynbTEMeTpa. Ompeneneane JIC wu 2/2 MP 56, MP 43, JIP34, JIP32
BHYTPEHHETO CONPOTHUBIICHUS ICTOYHHKA DJICKTPUICCKOH DHEPTUI
JlaboparopHuoe 3ansTue Nel 1 2/2
«Onpenenenne TeMnepaTypHoro k03hduirieHTa Mean
Jlaboparoproe 3anstue Nel2 2/2 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
«OmnpeneneHne COMPOTUBIICHUS PE3UCTOPA METOAOM MaPKUPOBKID OK 02, [1P66_OVII.06, [TP610_OVII.06
JlaboparopHoe 3anstue Nel3 212 OK 04 [1P65 OVII.06, [TP68 OVIIL.06,
«Omnpenenenue KI1/] narpesarenein» OK 05, [IP61_OVII.06, ITP64_OVYIIL.06
OK 07, MP3, MP5, MPI15, MP28, MP29
OK 09, MP30, MP31, MP32, MP33, MP34
K 1.3 MP37, MP54, MP55, MP 56, MP 43
JIP34, JIP32
Tema 4.3 Conaep:xaHue 11/4
DJIEKTPHYECKHU TOK B | DieKTpuyecKas MPOBOJMMOCTh Pa3IHYHBIX BEIIECTB. DJICKTPOHHAS 5/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
Pa3JIMYHBIX cpefax MIPOBOMMOCTh TBEPJBIX METAIOB. 3aBHCHUMOCTH CONPOTUBIICHUS OK 02, [MP67_OVIL.06, ITP63_OVII.06,
METaJUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb. OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6
DIeKTpUYECKUN TOK B BakyyMme. CBOMCTBA 2JIEKTPOHHBIX ITYyYKOB. OK 06, MP13, MP17, MP18, MP19, MP20
[Monynpooauuku. CoOCTBEHHass M TPUMECHAas MPOBOAMMOCTb OK 07 JIPS, JIP6, JIP32, MP21, MP23, MP44
MoJIynpoBOAHUKOB. CBoiicTBa p-N-nepexona. [lomynpoBogHUKOBEIE OK 08 MP38, MP39, MP46, JIP14, JIP13

TIPUOOPHI. DnexTpudecKuit TOK B ANEKTPOITUTAX.
OneKTponuTHYecKast Aucconuanus. DneKkTpoin3. 3akonbl Dapazes
JUISL JIEKTPOIN3a. DIEKTPUUYECKUN TOK B razax. CaMoCTOSTENbHBIN
31 HECAMOCTOSITEIbHBII paspsz. Paznuunnie THIIBI
caMmocToaTeNibHOrO  paspana. Monuusg. Ilnazma. Texnuueckue
YCTPONCTBA M MIPAKTUIECKOE MPUMEHEHHE: Ta30pa3psIHbIC JTaMIIbI,
AIIEKTPOHHO-Ty4YeBass TpyOKa, TIOJYIPOBOJHUKOBEIE MPHOOPHI:
JMOJI,  TPaH3WCTOp,  (OTOAMON,  CBETOJMWOJ],  TaJIbBAHUKA,
pabuHUpOBAaHME MeEM, BbIIUIABKA AJTIOMHHHS, DJICKTPOHHAS
MUKPOCKOIIHSL. Pabora MOy TPOBOTHIUKOBBIX JaTUYNKOB

JIP12, JIP28, JIP31
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NpUCYTCTBUA U ABUKCHUS.

B ToMm uncie npakTHYECKUX H JIA00PATOPHBIX 3aHITHH 6/4
[MpakTrueckoe 3anstue Nol7 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
Pemenne 3amau mo Teme «DNEKTpUYECKUI TOK B Pa3iIMUHBIX OK 02, [1P67_OVII.06, ITP61_OVII.06
cpenax» OK 03, MP1, MP3, MP15, MP12, MP13,
OK 09 MP17, MP19, MP 20, MP45, MP42,
MP 43, MP§, MP10
IIpodeccoHaJbHO- OPUEHTHPYIOIIIEE CO/lep:KaHue 4/4
JlaboparopHoe 3anstue Nel4 2/2 OK 01, [MP62_OVII.06, ITP69_OVII.06,
«Ormpenenenrie  3MEKTPOXMMHUYECKOTO  IKBUBAJEHTa MEIU B OK 02, [1P66_OVII.06, ITP610_OVYIL06
MPOIIECCEe AMEKTPOIIN3a CyNIbhaTa MeIn» OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, [1P61 OVII.06, ITP64_OVIIL.06
OK 07, MP3, MPS5, MPI15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37, MP54,
K 1.3 MP55, MP 56, MP 43, JIP34, JIP32
Jlaboparopuoe 3ansaTue Nel5 2/2 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
«3aBHCHMOCTh COMIPOTHUBIICHUSI OT TEMIIEPATYpbl 00pa3lioB MeTaa OK 02, [1P66_OVII.06, ITP610_OVYIIL06
U TIOJTyTIPOBOTHUKAY OK 04 [1P65_OVIL.06, ITP68_OVII.06,
OK 05, [1P61 _OVIL.06, MP3, MPS5, MP15,
OK 07, |MP28, MP29, MP30, MP31, MP32,
OK 09, |MP33, MP34, MP37, MP54, MPS55,
MP 56, MP 43, JIP34, JIP32
Tema 4.4 Conep:xanue 7/0
MarnuTHOe moJie B3aumopeiicTBre MOCTOSHHBIX MarHUTOB U TIPOBOJHUKOB C TOKOM. 1/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
MaruutHoe mone. Bektop MarautHOM WHIYKIuH. [IpuHImND OK 02, [MP67_OVIL.06, ITP63_OVII.06,
CyHEPIIO3ULIMA MarHUTHBIX NoJIed. JINHUY MarHUTHOM MHIAYKIUH. OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6,
MarautHoe I0JIe TPOBOJHUKA C TOKOM (TIPSIMOTO TIPOBOJHUKA, OK 06, MP13, MP17, MP18, MP19, MP20,
KaTyIIKd U KpyroBoro Butka). OmeiT Opctena. Cuma Ammepa, ee OK 07 JIPS, JIP6, JIP32, MP21, MP23, MP44,

HanpasieHue u Moaynb. Cuia Jlopenia, ee HapaBieHHE U MOJYJIb.

MP38, MP39, MP46, JIP14, JIP13,
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JB1>KeHUe 3apsHKEHHOM YacTUIBl B OAHOPOJIHOM MAarHUTHOM IIOJIE.
Pabora cmmer Jlopenma. MarHATHOE TI0J€ B BEIISCTBE.
DeppoMarHeTUky, Napa- U AHaMarHeTHKH.

JIP12, JIP28, JIP31

IIpodeccnonanbHO - OpHEHTHPYIOLIEE COAEPKAHUE 2/0
VYerpoiicTBa, OCHOBaHHBIC HA CUJIIOBOM JCHCTBUU MarHUTHOTO TIOJISL. 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
Vaér nedCTBHS MAarHWTHBIX IIOJIEH MNpH  pa3MElIeHUH OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
MIPOBOTHUKOB W TOTpeOuTeneld B momemeHun. OObICHEHNE OK 03, [1P68_OVII.06, [TP64_OVYIIL.06
pOIM MArHUTHOTO mTOJsI 3eMJIM B >KU3HH PACTCHUM, OK 06, JIP25, MP4, MP6, MP13, MP17, MP18
JKUBOTHBIX, dYelloBeka. 3/[-Mojean MarHuTHBIX  IIOJeH OK 07 MP19, MP20, JIPS, JIP6, JIP32, MP21
Pa3ITUIHBIX UICTOYHUKOB. 3€MITH. [IK 1.3 MP23, MP44, MP38, MP39, MP46
JIP14, JIP13, JIP12, JIP28, JIP31
B TOoM uncie NPAKTHYECKHUX M JIA0OPATOPHBIX 3aHITHH 4/0
[TpaxTrueckoe 3ansTre Nol8 2/0 OK 01, [1P62_OVII.06, I[TP69 OVIIL.06,
Pewienue 3anay no reMe «MarHuTHOE MOJIE U €ro XapaKTEPUCTUKID) OK 02, [1P67 _OVIIL.06, ITP61_OVYIL.06
ITpakTrueckoe 3anstue Nel9 2/0 OK 03, MP1, MP3, MP15, MP12, MPI13
Pemenne 3amau mo Teme «JleficTBHE MAarHUTHOTO TIOJIS Ha 3apsiiy» OK 09 MP17, MP19, MP 20, MP45, MP42
MP 43, MP§, MP10
Tema 4.5 Copep:xaHue 8/0
DJIeKTPOMATHUTHAS SIBeHMEe  DIEKTPOMAarHMTHOM  WHAYKOuH. IlOTOK  BekTopa 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
HHAYKIHA MarHuTHOM uHAyKuud. DJC MHAYKIUHU. 3aKOH 3JE€KTPOMArHUTHON OK 02, [1P67_OVIL.06, ITP63_OVII.06,
unaykunn ®apanes. Buxpesoe anextpudeckoe mnoie. Tokn dyko. OK 03, [1P68_OVIIL.06, JIP25, MP4, MP6,
OJIC WHAYKIUU B MPOBOJHUKE, ABIDKYIIEMCS B OJHOPOIHOM OK 06, MP13, MP17, MP18, MP19, MP20,
MarHuTHoM mone. llpasuno Jlenma. MumyktuBHOCTH. Katymika OK 07 JIPS5, JIP6, JIP32, MP21, MP23,
WHAYKTUBHOCTM B  IL€OM  HOCTOSHHOTO  TOKa.  SIBlneHue MP44, MP38, MP39, MP46, JIP14,
camouuaykiuu. DJIC caMOMHAYKIHMHU. DHEPrusi MArHUTHOTO MO JIP13, JIP12, JIP28, JIP31
KaTYIIKKA C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
IIpodeccnoHaNbHO - OPUEHTHPYIOIIIEE COAePKaHue 2/0
IIpuMeHeHne SIEKTPOMAarHUTHOM MHIYKIUM B YCTPOWCTBax H 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
arperarax. [lpaBuna pabGoTel W  pa3MelleHWs aHTEHH, OK 02, [MP67_OVIL.06, ITP63_OVII.06,
TpaHCc(OPMATOPOB M TEHEPATOPOB B 30HAX CHJIBHBIX MarHUTHBIX OK 03, MP68 OVII.06, [TP64_OVYII.06
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noniedt. [Tpunnmm padotsr [1K ¢ yuetom SMU. OK 06, JIP25, MP4, MP6, MP13, MP17,
OK 07 MP18, MP19, MP20, JIP5, JIP6,
K 1.3 JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
B ToM unciie NMpakTHYECKUX H JIA00PATOPHBIX 3aHITHH 4/0
IIpakTudeckoe 3ausTre Ne2( 2/0 OK 01, [MP62_OVII.06, ITP69_OVII.06,
Pemienne 3agad mo teMe «IDJIEKTPOMArHUTHAS HMHIYKIUSA. 3aKOH OK 02, [1P67 OVII.06, [TP61_OVYIL06
AIIEKTPOMATHUTHOMN WHTYKITHID) OK 03, MP1, MP3, MP15, MP12, MPI3
IIpaktudeckoe 3ausaTre Ne2 1 2/0 OK 09 MP17, MP19, MP 20, MP45, MP42
Pemenue 3amau mo teme «CaMOUHTYKITUSDY MP 43, MP8, MP10
Pa3znen 5 KosieOaHus 1 BOJHBI 32/8
Tema 5.1 Conep:xaHue 8/4
Mexann4yeckue KonebarenpHas cuctema. CBoOoaHBIE KoneOaHus. [ 'apMoHMUeCKre 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
K0J1€0aHHS U BOJIHbI koimebanmss. Kumemarnueckoe W JIMHAMHUYECKOE  OIHCAHUE. OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
DOHepreTHvecKoe ONUCaHue (3aKOH COXPaHEHHS MEXaHWYeCKOH OK 03, [1P68_OVIIL.06, I1P64_OVIL06
sHeprum). BBIBOA IMHAMUYECKOTO OMMCAHUS TapMOHHYECKUX OK 06, JIP25, MP4, MP6, MP13, MPI17,
KoJIe0aHWI U3 WX SHEPTETHYECKOTO U KHHEMATHIECKOTO OTIMCAHNSI. OK 07 MP18, MP19, MP20, JIP5, JIP6,
Amrumntyna u (aza xosnebanuit. CBs3b aMIUIMTYIbI KOJIeOaHUM OK 08 JIP32, MP21, MP23, MP44, MP38,
WCXOAHON BENMYMHBI C aMIUTUTYJaMH KOJEOaHW €€ CKOPOCTH H IIK 1.3 MP39, MP46, JIP14, JIP13, JIP12,

yckopenusi. Ilepmony u wacrora konebanuid. Ilepmon Manbix
CBOOOJHBIX KOJicOaHWH MaTeMaThdeckoro MastHuka. [lepuon
CBOOOJHBIX KOJeOaHWH MpPYXUHHOTO MasTHHKA. [loHATHE O
3aTyxamlux Kosebanusx. BwiHyxneHHble kojeOanus. Pesonanc.
Pe3onancHas kpuBas. BinsHue 3aTyxaHus Ha BUJA pPE30HAHCHOMN
KpUBOH. ABTOKOjieOaHUs. MexaHW4YecKhe BOJIHBI, YCIOBHS UX
pacnpoctpaneHus. Ilonepeunsle n mpomonbHble BONHBL. llepumopn,
CKOPOCTb ~ PAaclpoCTpaHeHUss W JAnuHa BoyHBL — CBoiicTBa
MEXaHMUYECKHX BOJIH: OTpaKEHHe, MpeJoMIIeHue, HHTephepeHIHs 1

qudpakimst. 3Byk. Ckopocth 3Byka. I'poMkocTh 3Byka. Brwicorta

JIP16, JIP27, JIP28, JIP31
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toHa. TemOp 3ByKa. lllyMOBOE 3arpsi3HEHUE OKPYKAIOIICH CPEIbL.
IIpumenenne Y3U misd ompeneneHus KadecTBa CTPOUTEIBLHBIX
MaTepHaIOB U KOHCTPYKIHH. Y4ET mapamMeTpoB KoyiebaTebHOro
JBIDKCHUS TIPU pabOTe MOCTOBOTO M aBTOKpaHA: aMIUIUTyAa U
gacTtoTta Kosebanuii rpy3oB. Pesonanc m ero y4€r mpm pabote
000pyIOBaHMs, TPAHCIIOPTHBIX MAITHH, TTOJIBECHBIX KOHCTPYKITHH.

B ToM uncie mpakKTHYeCKHX M J1a00PATOPHBIX 3aHATHH 6/4
[MpakTrueckoe 3anstue No22 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
MexaHuuecKkie KoJeOaHus U X XapaKTePUCTHKH 2/0 OK 02, I[MP67_OVII.06, ITP61_OVYII.06
OK 03, | MP1, MP3, MPI5, MP12, MPI13
OK 09 MP17, MP19, MP 20, MP45, MP42
MP 43, MP§, MP10
IIpodeccnonanbHO- OpUEHTHPYIOIIIEE COEePKaAHUE 4/4
JlaboparopHoe 3ansTue Nel6 2/2 OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
«IIpoBepka 3aKOHOB KOJICOAHUH MATEMAaTHIECKOTO MAsITHUKA) OK 02, [1P66_OVII.06, [TP610_OVIIL.06
JlaboparopHoe 3ansTue Nol7 2/2 OK 04 [1P65_OVIL.06, ITP68 OVII.06,
«3yyeHne 3aKOHOB NPY>KUHHOTO MasTHUKa OK 05, [1P61_OVIL.06, MP3, MPS5, MPIS,
OK 07, MP28, MP29, MP30, MP31, MP32,
OK 09, MP33, MP34, MP37, MP54, MPS55,
MP 56, MP 43, JIP34, JIP32,
Tema 5.2 Conepxanue 16/2
DJIEKTPOMATHHUTHbIE KonebarenpHblii  KOHTYp.  CBOOOAHBIE  BIIEKTPOMAarHUTHBIE 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
KOJIeOAHHMS M BOJTHBI KoieOaHUs B HJIIEAUTHBHOM KosiebaTenmbHOM KOHType. Dopmyra OK 02, [1P67_OVIL.06, ITP63_OVII.06,
Tomcona. CBsi3b aMIUTUTY/BI 3apsa KOHJCHCATOPa C aMIUIUTYAOMH OK 03, [MP68_OVII.06, [TP64_OVYII.06
CHJIBI TOKA B KOJICOATEIIbHOM KOHTYpE. 3aKOH COXPaHEHUS SHEPTHH OK 06, JIP25, MP4, MP6, MP13, MP17,
B HU1CaIbHOM KoJIeOaTeTLHOM KOHTYpE. 3aTyxaroiue OK 07 MP18, MP19, MP20, JIPS5, JIP6,
3JIEKTPOMArHUTHBIE KoJieOaHus. BIHYKICHHBIEC 3JICKTPOMAarHUTHBIC K 1.3 JIP32, MP21, MP23, MP44, MP38,

kosiebanus. [lepeMeHHbIH TOK. MOIIHOCT TIEPEMEHHOTO TOKA.
AMIUIUTYTHOE U IEHCTBYIOIIEE 3HAUEHHE CHIIBI TOKA W HAIIPSKEHUS
Opy  pa3iM4yHOM (QopMe 3aBHCHMOCTH TEPEMEHHOTO TOKa OT

MP39, MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31
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BpeMeHH. CuHHycoupanpHBIH  THepeMeHHBIH  TOK.  Pesucrop,
KOHJIEHCATOp U KaTyllKa HHIAYKTUBHOCTH B LIENU CHHYCOUJAIBHOTO
NepeMeHHOro Toka. Pe3onaHnc TokoB. Pe3oHaHC HanpsHKeHUH.

Uneanvubiii  Tpanchopmatop. [IpomsBoicTBo, mepemava
MOTPeOICHIE IEKTPUIECKON IHEPTUHA. DKOJOTHUECKUE PUCKH TIPH
MPOU3BOJACTBE  JJIEKTPORHEpruu.  KynbTypa  HCHOJIB30BaHUS
3JEKTPO’HEPTUN B TIOBCETHEBHOM JKM3HU. OJIEKTPOMarHUTHbBIE
BOJIHBI. YCJIOBUSI M3IY4YEHMs 3JEKTPOMAarHUTHBIX BOJH. B3aummuas

opuenTanus Bektopo E, B, V B snexrpomarauTHOi BonHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXKECHHE, IPEIOMIICHHUE,
TIOJISIPHU3AIIHS, uaTepdepeHIU W AUQPpPaKIusL. [kama
QJICKTPOMAruvMTHBLIX BOJIH. HpI/IMeHeHI/IC SJICKTPOMArHMTHBIX BOJIH B
TexHuKke u ObiTy. IIpuMHIMIBI paguocBS3M M TEICBUICHHA.
Papnonokanus. ONEKTPOMarHUTHOE 3arpsi3HEHHE OKPY’Karollen
Cpebl.

IIpodeccnoHaJIbHO - OpHEHTHPYIOLEE COAePKAHUE 4/0

Cucrema TEIIOCHAOKEHHUS:  MCTOYHHUK  TEIUIOBOM  SHEPTHH OK 01, [1P62_OVII.06, I[TPGY OVIIL.06,
(xotenmpHass, TOIl); TpaHCHIOPTHPYIOIIHE YCTPOHCTBA TEIUIOBOM OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
9HEPTUU K TMOMEUICHUSIM (TEIJIOBBIE CETH); TeIJIONOTPeOIIIonure OK 03, [1P68_OVII.06, [TP64_OVYII.06
npuOOpbI, KOTOphIe MEPENalOT TEIUIOBYIO DHEPTHIO MOTPEOUTEIIO OK 06, JIP25, MP4, MP6, MP13, MP17,
(pagmaTopbl  oTOIUIEHMS, Kaysopudepsl). TeXHOIOTHHM OXpaHbI OK 07 MP18, MPI19, MP20, JIPS5, IJIP6,
OKpYKalollle cpeJibl MpU CHKUTAHWKM OPTraHMYeCKOTO TOIUIMBA; OK.08 JIP32, MP21, MP23, MP44, MP38,
I'a30Boe TOIJIMBO W OCHOBBI €r0 CKHIaHWS, IPeoOpa3oBaHUS K 1.3 MP39, MP46, JIP14, JIP13, JIP12,
TEIJIOTHI B AIIEKTPUUYECKYIO U APYTHE BUIBI SHEPIUU. JIP16, JIP27, JIP28, JIP31
Hcnonp30BaHue nepeaur CUrHajia Ha pacCTOSIHUE PH IPOBEACHUH

PEMOHTHBIX paboTa Ha NMPOMBIIIJICHHBIX 00bekTax. [IpumeHeHue

CBS3W MEXIY CTPOUTEIBHBIMH OpHUrajaMd pa3po3HEHHBIX

CTPOUTENBHBIX 00bEKTOB. 3/I-MOIe/I IPUHLUIIOB PAJAHOCBSI3H.

B ToM unciie NpakKTHYeCKUX U J1a00PATOPHBIX 3aHATHH 10/2

IIpakTrdeckoe 3ansaTre No23 2/0 OK 01, I1P62 OVII.06, TTP69 OVII.06,
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Pemienue 3amad Ha BUIBI COMPOTHUBJICHUI B LEMAX MEPEMEHHOTO OK 02, [MP67 OVII.06, [TP61_OVYIL.06
TOKa OK 03, MP1, MP3, MP15, MP12, MPI13,
IIpakTudeckoe 3ausTre Ne24 2/0 OK 09 MP17, MP19, MP 20, MP45, MP42,
ITepeMeHHBIN NIEKTPUUECKUN TOK MP 43, MP8, MP10
[Mpaktuaeckoe 3ansiTue No25 2/0
Pemenwne 3amau Ha popmymsl TpaHchopMaTopa
IIpakTrueckoe 3ausaTre No26 2/0
Pemenue 3aau mo reme « AJIEKTPOMArHUTHBIC KOJICOAHUS M BOJTHBD)
IIpodeccnoHaJbHO - OpHEHTHPYIOLIEE COAepPKAHTE 2/2
Jlaboparoproe 3anstue Nel8 2/2 OK 01, [MP62_OVII.06, ITP69 _OVII.06,
«YcrpoicTBO TpaHCc(hopMaTopa, TeHepaTopa» OK 02, [1P66_OVIIL.06, [TP610_OVII.06
OK 04 [1P65 _OVII.06, I[TP68 OVII.06,
OK 05, [1IP61_OVII.06, [TP64_OVYIL.06
OK 07, MP3, MP5, MP15, MP28, MP31,
OK 09, MP32, MP33, MP34, MP37, MP54,
K 1.3 MP55, MP 56, MP 43, JIP34, JIP32,
Tema 5.3 Conep:xaHue 8/2
OnrTnka [IpsimonmHEHOE pacTpOCTpaHEHHWE CBETa B OJHOPOIHON Cpele. 2/0 OK 01, I1P62_OVIL06, [IP69 OVII.06,
JIyu cBera. Todeunblii nCTOYHHUK cBeTa. OTpakeHUE CBETA. 3aKOHBI OK 02, I1P67 OVIIL.06, ITP63 OVIIL.O06,
oTpakeHusi cBeta. [locTpoeHne M300paKeHUH B IUIOCKOM 3€pKalie. OK 03, [1P68_OVIIL.06, ITP64_OVYII.06
Cdepuueckue 3epkana. [Ipenomienne cBeTa. 3aKOHBI MPETOMICHUS OK 06, JIP25, MP4, MP6, MP13, MP17,
cBeta. AOCONIIOTHBIN TIOKa3areib HperoMiieHus. OTHOCHUTENIbHBIHN OK 07, MP18, MP19, MP20, JIP5, JIP6,
mokazatenb mpejomiieHus. [lOCTOSHCTBO 4acTOTHI CBeTa U OK 08, JIP32, MP21, MP23, MP44, MP38,
COOTHOLICHWE JUIMH BOJH MpPU MEPEXO0JIe MOHOXPOMATHUYECKOrO IIK 1.3 MP39, MP46, JIP14, JIP13, JIP12,

CBETa Yepe3 IPaHULly paszielia IByX ONTHYECKUX CPELl.

Xon nyueit B mpu3me. Jucnepcust cBera. ClloKHBINA cocTaB 0e1oro
ceera. IlBer. IlonHoe BHyTpeHHee oTpaxeHue. lIpenensHbld yroma
MOJIHOTO BHYTpEHHero oTpaxeHus. CoOuparomye u paccenBaroIue
suH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSHHUE M ONTHYECKas CUJIa
TOHKOH JMH3BL. 3aBHCUMOCTHh (DOKYCHOTO pAacCTOSIHUSI TOHKOH

JIP28, JIP31
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chepuveckoil JHH3BI OT €€ TEeOMETPUH M OTHOCHUTEIHHOTO
nokasareiia npejgomiieHus. @opMysia TOHKOU JIMH3BL. Y BEJIMYEHUE,
laBaeMoe JuH30M. XoA ~Jy4a, MpOLIEAIIEr0 JIMH3Y IOJ
MIPOM3BOJIBHBIM YTJIOM K €€ IJIaBHOM onTtuueckoil ocu. IlocTtpoenue
M300paKCHUH TOYKHM W OTpe3ka IMpsAMOM B COOMpAOIHUX |
pacceuBaOIMX JIMH3aX M MX cucreMax. OnTuyeckue NpUOOPHI.
Paspemaromas cnocoOHocth. [na3 kak omnTHyeckas CHCTEMA.
IIpenensl TPUMEHUMOCTH T'€OMETPUYECKOW ONTHKH. BoiHoBas
ontuka. HMatepdepenmus cBera. KorepeHTHBIE HCTOYHUKH.
YcnoBuss ~ HaOMIOAGHWUS  MAaKCHMyMOB M MHHUMYMOB B
MHTEePPEPEHLIMOHHON KapTUHE OT JABYX KOT€PEHTHBIX MCTOYHHUKOB.
[Tpumeps! K1accu4ecKux MHTEP(EPEHIIMOHHBIX CXEM.

Hudpakmms  cBera.  [udpakumoHHas  pemeTka. Y CIOBHE
Ha6HIOII€HI/I$I TJIaBHbBIX MAaKCUMYMOB Ipu naacHuu
MOHOXPOMAaTHYECKOTrO0 cBeTa Ha IU(PPAKUMOHHYIO PELIETKY.
[onmspuzanust cBera. llpuMeHeHHE 3aKOHOB ONMTHKKA B pabore
reo/1e3u4ecKOro HUBEIUpA, HCTOJIb30BaHUE CBOMCTBa
HNPSMOJIMHEMHOIO  pacIpOCTpPAaHEHUSI  CBETa B YPOBHSAX
Pa3IUYHBIX TUIOB. YUYET 3aKOHOB OCBEIUEHHOCTH IPU pacyére
KOJINYECTBA U BUIOB OCBETHUTEIILHBIX TPUOOPOB. Mcnoibp3oBanue
JUCIIEPCHUU CBETA B apXUTEKTYPHOM JU3aiHE.

Ypoxk Ludps! - IIpoMT- HHKUHUPHHT

B ToM 4ncie MpakKTHYECKHX U J1a00PATOPHBIX 3aHATHH 6/2

IMpakTudeckoe 3ausTre No27 2/0 OK 01, I1P62 OVII.06, TTP69 OVII.06,
Pemenne 3amad mo Teme «3aKOHBI TEOMETPUIECKOM ONITHKID) OK 02, [IP67 _OVII.06, [TP61_OVYIIL.06
[Ipaktruueckoe 3ausarue Ne28 2/0 OK 03, MP1, MP3, MP15, MP12, MPI13
Pemrenne 3agau mo Teme «3aKOHBI BOJTHOBOM OIITHKH OK 09 MP17, MP19, MP 20, MP45, MP42

MP 43, MP8, MP10

IIpodeccnoHaILHO- OPUEHTHPYIOIIIEE COEP:KAHUE 2/2

Jlaboparopnoe 3amstme Ne 19 Ompenenenwe mokazarens 2/2 OK 01, [1P62 OVII.06, [TPG9 OVIIL06,
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MMpEJIOMJICHUS CTCKJIa

OK 02,

ITP66_OVIL.06, ITP610_OVIIL.06

OK 04 I[1IP65_OVII.06, I[TP68 OVIIL.06,
OK 05, [1IP61_OVII.06, ITP64_OVYIIL.06
OK 07, MP3, MP5, MPI15, MP28, MP31
OK 09, MP32, MP33, MP34, MP37, MP54
IIK 1.3 MP55, MP 56, MP 43, JIP34, JIP32,
Pa3znen 6. OcHOBBI ClIeNMAJIbHON TEOPHH OTHOCUTEJIbHOCTH. 2/0
Tema 6.1 I'paHuipl MPUMEHUMOCTH Kilaccudeckoil Mmexanuwkd. [locTymater 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
OCHOBBI CIENMAJIBHON | COEUUAIBHOW TEOPUUM  OTHOCHUTEIBHOCTH. IIpocTpaHCTBEHHO- OK 02, [1P67_OVII.06, I[TP63 OVIILO06,
Teopuu BpeMeHHOIl wmHTepBan. [IpeoOpazoBanmst JlopeHma. VYcmoBue OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6
OTHOCHTEJIbLHOCTH. NPUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMenJicHUE OK 06, MP13, MP17, MP18, MP19, MP20
BpEMEHM ©  COKpallleHWe JIUHBL. OJHEPTUs U  HMIIYJIBC OK 07 JIPS, JIP6, JIP32, MP21, MP23, MP44
PeIATUBUCTCKON yacTHLbl. CBSI3b MacChl C SHEPTHEH U UMITYJIBCOM MP38, MP39, MP46, JIP14, JIP13
PESTUBUCTCKON YaCTULIBI. DHEPTHUS MTOKOSI. JIP12, JIP28, JIP31
Pa3nen 7 KBantoBasi pusuka 10/0
Tema 7.1 Conep:xanue 4/0
Kopnyckyasipao- PaBHOBecHOE TemIOBOE M3MydYeHHE (M3Ty4deHnE a0COMIOTHO YEPHOTO 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
BOJIHOBO Ayajau3M. Tena). 3akoH cMmemieHus Bwuaa. I'mmorteza Ilmanka o KBaHTax. OK 02, [1P67 _OVII.06, I[TP63 OVIIL06,
®doronbl. DHeprust U UMIyJasc GoroHa. Doroaddekt. Onbiter AT OK 03, I[1P68_OVIL.06, JIP25, MP4, MP6,
CroneroBa. 3akoHbl ¢orodddexra. YpaBHeHHEe DUHIITEHHA I OK 06, MP13, MP17, MP18, MP19, MP20,
doroadpdexra. "Kpacnas rpannna” dporosddekra. lapnenue ceera OK 07 JIPS, JIP6, JIP32, MP21, MP23,
(B 4acTHOCTH, JaBJICHUE CBETa HAa AOCOJIOTHO MOTJIONIAMOIIYIO H OK 08 MP44, MP38, MP39, MP46, JIP3,

a0COJIFOTHO OTpakarolnyro noBepxHocth). OmbiTel [1.H. JleOenera.
BonHoBeie cBoiicTBa wyactuu. Bosubl ne bpoiins. JlivHa BOJIHBL 1€
Bpoitnst 1 pasmepsl 001acTH JTIOKATA3AIUMN JBIKYIICHCS JaCTHIIHL.
KopnyckynsipHo-BontHOBOM ntyanm3M. dudpakuus SJIEKTpOHOB Ha
kpuctaiax. Cnernuduka mmepeHuit B Mukpomupe. CoOTHOIIEHHS
HeornpeaeneHHocTel [ elizenOepra.

[IpumeHeHUsT MaTYUKOB JABWKCHHS, JATYNKOB IPUCYTCTBHS,

(bOTOBJ'ICMeHTOB Ipy SKCIUTyaTallud W PEMOHTC IMMPOMBIIIICHHOTO

JIP7, JIP14, JIP13, JIP12, JIP27,
JIP28, JIP31
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obopynoBanus.  [IpumeHeHue
CTPOUTEILHBIX COOPYIKCHHSIX.

COJIHEYHBIX  OaTapel B

B TOoM unciIe NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHH 2/0
[MpakTrueckoe 3anstre No29 2/0 OK 01, [1P62_OVII.06, [TPGY OVIIL.06,
Pemenne 3amau mo Teme «3akoHbl (oTodddekra. YpaBHeHHE OK 02, [1P67_OVII.06, [TP61_OVYII.06
OWHINTEeHHAY. OK 03, MP1, MP3, MPI5, MP12, MPI3
OK 09 MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10
Tema 7.2 Conepxanune 4/0
CTtpoeHue aToma OnbITHl 10 MCCICIOBAHUIO CTPOCHHS atoma. IlnaHeTapHas MOJIENb 2/0 OK 01, [1P62_OVII.06, ITP69 OVIIL.06,
atoma Pesepdopna. Iloctynarer bopa. M3nyuenune m mormorieHue OK 02, [MP67_OVIL.06, ITP63_OVII.06,
(OTOHOB TIpM TMEpPEeXoJe aroMa C OJHOTO YPOBHS JHEPIHMHU Ha OK 03, I[1P68_OVIL.06, JIP25, MP4, MP6,
npyro. Buael cnektpoB. CHeKTp YpOBHEH SHEprud aromMa OK 06, MP13, MP17, MP18, MP19, MP20,
Bogopoaa. CIIOHTaHHOE U BBIHYKJIEHHOE U3IydeHue cBeta. Jlazep. OK 07 JIPS, JIP6, JIP32, MP21, MP23,
[IPOCBETUTEJIbCKUI TIPOEKT Ob ATOMHOI OTPACJIU OK 08 MP44, MP38, MP39, MP46, JIP14,
JIJIS TIEJATOI'OB U IIIKOJIBHMKOB «ATOMHBII YPOK» JIP13, JIP12, JIP27, JIP28, JIP31
B ToM 4ncie NpakKTHYECKUX U J1a00PATOPHBIX 3aHATHH 2/0
IpakTrueckoe 3anstue Ne 30 2/0 OK 01, [1P62_OVII.06, I[TPGY OVII.06,
«3anuch sAepHbIX peakuui. CTpOE€HUE aTOMOB U aTOMHBIX SAEP. OK 02, [1P67 _OVIIL.06, ITP61_OVYIL.06
3aKOH paJuOaKTUBHOIO PACIIA/Iay. OK 03, MP1, MP3, MP15, MP12, MPI13
OK 09 MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10
Tema 7.3 Conepxanune 2/0
ATOMHOE SIAPO Hyxnonnas mognens siapa I'eiizenOepra - Banenko. 3apspg sapa. 2/0 OK 01, [1P62_OVIL.06, ITP69 OVII.06,
MaccoBoe uwmcio sapa. M3otombl. PammoakTuBHOCTB. AJib(a- OK 02, [1P67 OVII.06, I[TP63 OVIIL.06,
pacmaja. OJEKTPOHHBI M MO3UTPOHHBIA Oera-pacnazn. ['amma- OK 03, I[1P68_OVIIL.06, JIP25, MP4, MP6
u3llydeHue. 3aKOH paJuOaKTUBHOIO pacnaaa. PaguoakTuBHbIE OK 06, MP13, MP17, MP18, MP19, MP20
n3otonsl B mpupone. CBONCTBA HOHM3ZHPYIOMIETO H3IYUCHUS. OK 07 JIPS, JIP6, JIP32, MP21, MP23, MP44
BinsiHue painoakTUBHOCTH Ha JKUBBIE OpPraHU3Mbl. ECTECTBEHHBIN OK 08 MP38, MP39, MP46, JIP14, JIP13
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(hoH wmznydyeHus. [lozumerpus. DHeEprusi CBS3W HYKIOHOB B SjIpe.
Snepusie cunbl. JlepekT maccer smpa. SAnepubie peaknum. JleneHme
u cuHTe3 fAnep. SAmepHbie peakTopbl. [IpoOnemsl ympaBisieMoro
TEPMOSIICPHOTO CHHTE3a. OKOJOTHYECKHUE AaCIEKThl Pa3BUTHUS
SNIEPHON OJHEPreTHKH. MEeTOAsl pPEerucTpalid W HCCIeTOBaHU
3IIEMEHTapHBIX YacTull. PyHIaMeHTaIbHBIE B3aMMO/ICCTBUSI.
bapuonsl, mMe3oubl u nentonwl. IlpencraBmenue o CranmapTHOU
Mozenu. KBapk-riitooHHas Mojienb aapoHoB. Du3nka 3a mpeaeaaMu
CrammaptHoii Moxenu. TeMHas wMaTepus W TEMHAs JHEPTHS.
EnuncTBO dusmyeckoi kaptuabl mMupa. OOpazoBaHue pajioHA B
MOMEIICHUSAX. 3allluTa OT PagUualuy MPU MOCTPONKE COOPYKECHUN
JUIst pabOTBI € PATHOAKTHBHBIMH BEIIECTBAMH.

JIP12, JIP16, JIP27, JIP28, JIP31

Pa3znen 8. Di1eMeHTHI aCTPOHOMHUM U ACTPOPU3UKH. 4/0
Tema 8.1 Conep:xaHue 4/0
DJIeMEHTBI aCTPOHOMMH U | DTambl pa3BUTHs acTpoHOMHU. [IpuKIamHOe 1 MUPOBO33pEHUECKOE 2/0 OK 01, I1P62_OVIL.06, [TP69 OVII.06,
acTpopu3nKH. 3HaueHHe acTpoHOMHH. [[pIMEHWMOCTh 3aKOHOB (M3HWKH IS OK 02, I1P67 OVIL.06, ITP61 OVIIL.06
OOBSCHEHHS  MPUPOABI  KOCMHYECKHX  OOBEKTOB.  MeTomsl OK 03, JIP3, JIP7, JIPS, JIP9, JIP16, JIP27,
aCTPOHOMHUYECKUX HccienoBaHuid. COBPEMEHHBIE ONTHYECCKUE OK 06, MP1, MP3, MP15, MPI12, MPI13,
TEJIECKOIIbI, PaInOTEICCKOIbI, BHeaTMOc(hepHast acTpoHomus. Bun OK 07 MP17, MP19, MP 20, MP45, MP42,
3Be3gHoro HeOa. Co3Be3ans, SpKUe 3BE3Jbl, IUIAHEThI, UX BUANMOE OK 08 MP 43, MP8, MP10

nBkenue. Comneunas cucrema. Coinie. CojiHeUHast aKTUBHOCTb.
Ucrounuk »ueprum ComHIla W 3Be3A. 3BE3NbI, WX OCHOBHEIE
XapakTepucThku. Jluarpamma "crieKTpanabHbIM KIacc - CBETUMOCTD .
3Be376l TJIABHOM IIOCIIENOBATCIBHOCTH. 3aBHCHMOCTL ''Macca -
CBETUMOCTSR" JIJIS 3BE€3]I TJIABHOM IOCIIEI0BATEIFHOCTH. BHyTpeHHEE
crpoeHue 3Be31. COBpEeMEHHbBIE MPEACTABICHUS O IMPOUCXOKICHUU
u sBomtonuu CoJHIA U 3BE3[. DTarbl )KU3HU 3Be31. Mueunsiit [1yTh
- gama I"amaktuka. ITonoxxenune n asmxenue CoiHia B ['agakTHke.
Tunel ramaktuk. PagvorasakTuky U KBasapbl. UepHble IbIpbl B

aapax ranakTuk. Bcenennad. Pacmmpenne BceeneHHoW. 3akoH
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Xab0ma. Pasberanme ramaktuk. Teopus bompimoro B3preiBa.
PenmukroBoe wu3mydenme. MacmTaOHas CTpykTypa BcemeHHOI.
Meraranaktuka. HepemreHHbIe mpo0OeMbl aCTPOHOMHH.

B ToM 4ncie npakTHYeCKHX M J1a00pATOPHBIX 3aHATHH 2/0
[Ipaktnueckoe 3amsatue Ne3l «Ctpoennme u coctaB ComHEUHOH 2/0 OK 01, [1P62_OVIL.06, ITP69_OVII.06,
cucteMmsl. ['anmaktukn. PaboTta ¢ xapToit 3B€31HOTO HEOA» OK 02, [1P67_OVIIL.06, ITP61_OVYIL.06
OK 03, MP1, MP3, MP15, MP12, MPI13
OK 09 MP17, MP19, MP 20, MP26, MP29
MP30, MP35, MP45, MP42, MP 43
MPg, MP10
IIpome:kyTOUYHas aTTECTALMSA 18
Bcero: 196/38
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3.3 IlepeyeHnb J1a00PaATOPHBIX M MPAKTHYECKHUX PadoOT

TeMbl Ta00OPaTOPHBIX W (MITH) TPAKTHIECKUX
3aHATUI

Kparkoe conepxanune/ onvcanue (11eib paboThI)

Crienman3upoBaHHOE
TEXHUYECKUE CpencTBa,
obecrieueHue (Mpu HEOOXOIMMOCTH )

obopynoBaHue,
IporpaMMHOe

Pasznen 2 Mexanuka

JlaGopaTopHble 3aHATHSA

JlaboparopHoe 3ansaTue Nel
«OrnpeiesieHre TUIOTHOCTH BEIIECTBAY»

OKCHEPUMEHTAILHO ~ ONPECIUTh IUIOTHOCTH JKHAKOCTU H
TBEPOTO TENA;

Onpenenntes IeHy [J€JICHHA HW3MEPHUTEIBHBIX IPHOOPOB,
M3MEPHUTHh TEOMETPHUYECKUE pPa3MepPBI Tell, ONPEIEIUTh HX Maccy,
paccuuTaTh 00BEM, pe3yJabTaT CPaBHUTh C TaOIMYHBIMHU
3HAYEHHSIMH U YyCTAHOBHUTH MIOTPENTHOCTh IKCTIEPUMEHTA

Becel ¢ pasHoBecamu; JMHEiKa MaciTaOHas;
LITaHT €HIIUPKYJIb; MEH3YpKa; BELIECTBO,
IUIOTHOCTh KOTOPOTO HY>KHO OIPEEeJINTh

JlaboparopHoe 3aHsATHE No2
Onpenenenue ko3 uiMeHTa
YIIPYroro resna

KECTKOCTHU

M3yuuTe 3aBHCHUMOCTHh CHJIBI YIOPYTOCTH OT JIMHEHHOM
nepopManyuu; Ha  npuMepe  aedopMalud  PaCTSDKEHUS
3KCIIEPUMEHTAIBHO MOATBEPAUTD CIIPABEIIMBOCTD 3aKoHa ['yKa;
OTpEeNeNuTh  PacYéTHBIM ¥ TpadUYeCKHUM  CIIOCO0aMu
KO3 UIUEHT yIPYrocTH ((KECTKOCTD) MPYKUHBI (PE3UHBI);
Onpenenuts 1LEHY JIeNEHUs HU3MEPUTENbHBIX MPHOOPOB,
U3MEpUTh yUIMHEHWE YOPYroro Tejla TMpH  Pa3IuyHbIX
nedopManusx, paccuuTarbh KO3)(HUIMEHT )KeCTKOCTH,
Pe3ynLTaT CpaBHUTL C TAaOJVYHBIMU 3HAYEHUSIMU U YCTaHOBUTH
MOTPEHIHOCTh IKCIIEPUMEHTA

[lItatuB ¢ My TOI U AEpKATEISIMHA, JHHAMOMETP
C HCCIEAYyEeMOM IPYKUHOM U 3aKpBITOM IIKANION
(MM MccliemyeMblil JIOCKYT PpEe3WHBI), JIMHEHKa,
Jama OT BECOB, HaOOp TPy30B C W3BECTHBIMU
maccami (o 100 u 50 rpammoB)

IlpakTHyecKkue 3aHATHS

IIpakTuueckoe 3ansatue Nel
Pemenne 3amau mo KuHEMaTHKe. YpaBHEHHA
JIBUKECHMSL.

HayuuThcst pasnuyaTe BHIOBI MEXaHMYECKOTO JIBHXKCHHS B
3aBUCUMOCTH OT ()OPMBI TPACKTOPHH U CKOPOCTH TEPEMEICHHUS
TeJla, PacCYMTHIBATH €0 MapaMeTpbl, HAYYUThCS H300paxkath
rpaduuecKd pa3IUyYHbIE BUABl MEXAaHHMUYECKHX JBIKECHHM,
3amuChiBaTh ~ ypaBHEHUS  JIBIKEHHS,  pa3MdyaTh  €ro
OTHOCUTENIBHOCTh; HAYYHTHCS (OPMYIUPOBATH CIIEAYIOIINE

WnauBunyansHOEe 3amaHue, KOHCIEKT JIEKIIWH,
CIIPAaBOYHBIE MATEPHUAITBI

40




MOHSTUSL: MEXaHUYECKOE IBUKEHUE, CKOPOCTh U YCKOpCHHUE,
CHUCTEMa OTCYETa, MEXaHNIEeCKHI TPUHIIAT OTHOCUTEIILHOCTH;
[locme w3ydeHWsT TEOPETHUECKOTO MaTephallia pacCMOTpPETh
oOpaselr] pelleHusT THIIOBBIX 3a/iay, BBHINOJIHHUTE 3aJaHHS
MPAKTUYECKON YacTu

IIpaktrueckoe 3amsaTue No2 Pemenme 3amad
Ha MapaMeTphl BPAIaTEIbHOTO IBHXKECHUS

Hayuuthcst pemarpe 3amadm Ha MapaMmeTphl BpaIlaTEbHOTO
JIBUKCHHSI

WHpuBuayanpHOE 3alaHue, KOHCIEKT JIEKIIU,
CIIPAaBOYHBIC MATEPUAITBI

[Ipaktuueckoe 3ansTe Ne3 Pemenue 3amau

PackpeiTh comepkanue 3akoHOB HbIOTOHAa M OCOOEHHOCTH CHIT

Terpans sl TpakTHYECKUX paboT, pyukKa,

mo Teme «Bumer cunm B Mexanmke. Cuia | pa3nuyHON MPHUPOMBI;, 3aKPEHUTh YMEHHS W HABBIKM PEIICHUS | METOIWYECKHEe PEKOMEHAANWH II0 BBITOIHEHUIO
TpeHHS TIOKOS, CKOJBKKEHHWS, KaueHHs, | 3a1a4 Ha BTOpOH 3akoH HpIOTOHA, KOTJa Ha TelIo AEWCTBYIOT | paOOTHL, CIPaBOYHBIA  MaTepwal, JIMHEWKa,
BpaICHUS HECKOJIBKO CHII, KapaHJart

ITocne wu3ydeHHS TEOPETUYECKOTO MaTepuasa paccMOTPETh

oOpaser] pemeHus THIIOBBIX 3a/ad, BEHITNOJTHHUTH 3aJaHUS

NIPAaKTHYECKOHN 4aCTH
IMpakTrueckoe  3aHatue  Ned  3akoHbI | 3aKpenuTh YMEHUS M HAaBBIKM PEIICHUs 3ajad Ha 3akoHbI | Terpamp i MPAKTUYECKUX pPaboOT, pyuKa,

COXpaHCHUA B MEXaHUKE U UX IIPUMECHECHUE

COXpaHCHUA SHEPIrUr U UMITYJIbCa TEJIA,

METOAUYECKUE PEKOMEHIAAIIMN I10 BBIIOJHEHUIO

[locme w3ydeHHsT TEOPETHUECKOTO MaTepHalla pPacCMOTpPETh | paOOThI, CHPaBOYHBIA MaTepHal, JMHENKa,
06pa3eu' peuIiCHudA THUIIOBBIX 3aJa4, BbIIIOJIHUTL 3aJaHus | KapaHJall
NIPAaKTHYECKOMN 4aCTH

IIpaktuueckoe 3ansarue Ned 3akpenuTh YMEHHS W HaBBIKH pelieHHus 3amad Ha (opmynsl | Terpame ans  mOpakTHYecKux paboT, pydka,

Pemenne 3amau Ha ¢opmynl paboOTHI CHIL.

paGOTBI, MOIITHOCTH, 3aKOHbI COXPAaHCHUSA

MCTOAUYCCKUC PCKOMCHAAIWU 110 BbIIIOJIHCHUIO

PaGora u w™momHocTh. DHeprus, ee Buzbl. | [locie wu3ydeHWs TEOPETUYECKOTO MaTepualia paccMOTpeTh | paboThl, CHpPaBOYHBIM MaTepual, JUHeKa,
3aKOH COXPAaHEHUS SHEPTUU oOpasel] peleHus TUIOBBIX 3a/ad, BBIIOJHUTH 33JaHUS | KapaHIall

MIPAKTHYECKOM YacTH
[IpakTuueckoe 3anstre Ne6. Pemenne 3amau 3akpenuTh yMEHHs M HaBBIKM pelreHust 3anad Ha (opmynsl | Tetpagp ans  OpakTHYeCKWX paboOT, pyuka,

Ha TeMy «PaBHOBecHe abCOMOTHO TBEPIBIX
TEI»

paboThI, MOLITHOCTH, 3aKOHBI COXPaHEHHUS

Ilocme wn3ydeHUs TEOPETHUECKOTO MaTepualla pacCMOTPETh
oOpasel] peleHus TUIOBBIX 3alad, BBIIOJHUTH 33JaHUs
NIPAaKTHYECKOHN 4aCTH

METOJIMYECKHE PEKOMEHAALMH I10 BBITOJHEHUIO
palboThl, CHpaBOYHBIA MaTepua, JMHEHKa,
KapaHaai
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Paznen 3 MogekyasipHas
TePpMOIMHAMHKA

¢pusuka wn

JlaGopaTopHble 3aHATHA

JlaboparopHoe 3aHSTHE
ra3oBBLIX 3aKOHOB”

No3“TIpoBepka

N3yunth B3aUMOCBSI3b MAaKPOCKOIMYECKUX TapaMETPOB Trasza
3aJIaHHOW MAcCChI; OTIBITHBIM MYyTEM YOSIUTCS B CIIPABEIIIMBOCTH
3akoHa boitns-Mapuorra;

Ompenenuts O00BEM M JaBICHHE Ta3a TMPH TOCTOSHHOM
TEeMIepaType NPy Pa3InIHOM MOJIOKEHUY CTEKIITHHON TPyOKe B
cocyie

Cunb¢oH (aTFOMHHUEBBIH TePMETUYHBIA [IAIHHIIP
C ropupoBaHHBIMU CTCHKaMH, IIKaNoi
YCIIOBHBIX €IUHHWI], TIOPITHEM C BEPTUKAIHHBIM
BUHTOM), BO3AYXOBOJHBI  COEIMHHUTEITHHBII
IIUIAaHT, MaHOMETpP, OapoMeTp, HCIBITYEeMbIi Ta3
3aJaHHON MaccChl — BO3AYX.

JlaGopatoproe 3amsatae Ned OmnpenencHue
KO3 GUIIMCHTa TOBEPXHOCTHONH IUIOTHOCTH
JKUJKOCTH METOJIOM OTpPhIBA Karellb

Omnpenenute MOBEPXHOCTHOE HATSDKEHME BOABI M MBUIBHOIO
pacTBOpa METOIOM OTpbIBA Karelb
MN3mepure  Maccy  OOHOM  Karuiy,
ITOBEPXHOCTHOTO cIos, paccuuTaTh
[TOBEPXHOCTHOT'O HATSKEHUS paCTBOPOB;
PesynbTar cpaBHUTH ¢ TAONWYHBIMU 3HAYCHHUSMHU U YCTAHOBHUTH
MOTPEIIHOCTD HKCIIEPUMEHTA

HJINHY T'paHrulbI
KO3 UITHESHT

Inpun amst 4ucToil BOABL, IITPUILL JJIsI MBUIBHOTO
pactBopa (oObemMoM 5-10 M), CTakaHYUK C
YUCTOM  BOJOM, CTaKaHUYUMK C  MBUILHBIM
pacTBOpPOM, IUTAHFEHUUPKYJIb WIH MHKPOMETD,
OCTpPO OTTOYCHHBIN KapaHalll.

Jlaboparoproe 3amsatue NoS OmpexneneHue
BJIQKHOCTH  BO3IyXa H  aTMoc(epHOro
JIaBJICHUS

W3MepuTh OTHOCUTENIBHYIO BIaXXHOCTh BO3JyXa B J1a0OpaTopuu
(U3MKKM C TOMOIIBIO IICHUXPOMETPa, HW3MEPUB TeMIEpaTypy
BJIQ)KHOTO M CYXOr0 TEPMOMETpA

T'urpomerp mncuxpomerpuueckuit BUT - C,
CTaKaH ¢ KUISYEeHOM BOIOM

Jlaboparoproe 3amsatme Ne6 OmpexneneHue
YIIEIbHON TETJIOEMKOCTH BEIIECTBA

OmBITHBIM ~ TyT€M  ONpPEACIUTh  BEIUYUHY  Y/ACIBHOU
TEIUIOEMKOCTH BEIIECTBA W BBUICHUTh (HM3UYECKUI CMBICT
ypaBHEHHS TEIUIOBOTO OajaHca;

Onpenenuts IIeHy [J€JI€HHA W3MEPHUTENbHBIX IMPHOOPOB,
M3MEPUTh Maccy KalopuMeTpa, BOJbI, Tela, HArpeB TeJo,
NPOU3BECTH TEIUIOOOMEH C BOJOH, pacCuMTaTh TEILIOEMKOCTb
Tena,

PesynbraT cpaBHHTH C TaOIMYHBIMU 3HAUYCHUSIMH M YCTAaHOBUTD
HOTPEIIHOCTh IKCIIEPUMEHTA

Becel onrTuveckue Ha IITATHBE;, PAa3HOBEC
HCCIIeyeMOoe BEIIECTBO; KaJOpUMETD;
TEPMOMETD; DIIEKTPOILINTKA; COCY]] C BOIOH

JlaGoparopuoe 3anstue Ne7 OmpejaeneHue
MOJYJIS YIIPYTOCTH PE3UHBI

Hayuutecsi co3maBaThb KpHCTaUIbl, POHAOIIOIATH
KpHUCTaJlIa, N300pa3uTh €ro 3Tambl rpaQuuecKu;

poct

HOBapeHHaSI COJIb, JUCTWLIMPOBAHHasdA BOJ4,
BOpPOHKA, ACPECBAHHAA IIMNa)kKa, MapJsd, CTaKaHBbI,

42




Omnpenenuts MOAYIb YIPYTOCTH PE3UHBI TP PACTSHKEHHN;
[IpomsBectn  pacTspkeHHMEe — LIHYpa,  M3MEPUB  pas3Mep

HUTKa (JlecKa), pe3UHOBBIN MIHYp aiauHOH 25—30
cM u ceuerneM 4— 10 mm2 ,Habop rpy30B mo 0,1

nedopmarum; KI, INTaTWB, IMHEWKa, INTaHTeHIUPKYIb WIN
Pesynbrar cpaBHUTH ¢ TaOJIMYHBIMHA 3HAYCHUSIMU M YCTAHOBUTH | MHUKPOMETP
MTOTPETTHOCTD AKCIIEPUMEHTA

IIpakTH4yeckne 3aHATHUSA

[IpakTudeckoe 3ansaTre Ne7 3akpenmuTh yMEHWS W HaBBIKA BBIYMCICHUS TapameTpoB | Terpamp ansi TpakTHYecKHUX paboT, pydka,

Pemtenne 3amau mo teme «OcHoBel MKT.

COCTOsAHHUA Ta3a, HUCHOJIb3Yys Ta30BbIC 3aKOHbBI W YPaBHCHUC

MCTOAUYCCKUC PCKOMCHAAIMU I10 BbIIIOJHCHUIO

YpaBHEHHE COCTOSHUSI UICAIBHOTO Ta3a» Menaeneena — Knaiinepona; paboTHl, CHOpaBOYHBIA  MaTepwal, JIMHEWKa,
Ilocme wW3ydeHMs TEOPETHUYECKOTO MaTephala pacCMOTPETh | KapaHAAll
oOpasel] peleHHus TUIOBBIX 3alad, BBINONHUTH 33JaHUS
NIPAaKTHYECKOMN 4aCTH

IIpaktuueckoe 3anstue Neg HayuuThcsi BBUMCHATH JaBIIGHWE B JKHIKOCTSIX W TBEpABIX | TeTrpamp ans TpakTUYeCKUX padoT, pydka,

JaBneHue XKUOKOCTEH U TBEpAbIX TEl. 3aKOH

TE€Iax, NEPEBOAUTb CANMHUILIBI U3MEPEHUA B PA3JIMYHBIC CUCTEMBI,

METOAUYECKUE PEKOMEHIAAIIMN I10 BBIIOJHEHUIO

IMackans. [locne wu3ydeHHWsS TEOPETHYECKOTO MaTepualla paccMOTPETh | paboThl, CIPAaBOYHBIA  MaTepual, JIMHelKa,
oOpasel] peleHWs TUIOBBIX 3a1ad, BBIIOJHUTH 33JaHUS | KapaHIall
NPAKTUYECKON 4acTh

[Mpaktuueckoe 3ansiTHe Ne9 AGcomoTHble n | HayunTbes BBIUMCIATH pasMep nedopMalui B TBEPAbIX Tenax, | TeTpaap Ui TpaKTHUYECKUX paboT, pyuka,

OTHOCUTENBHBIE JeopMay TBEPABIX Tel ompeneNsaTh  BUX  JgeopManuM, TNEpeBOJUTH  CAMHUIBI | METOJMYECKHE PEKOMEHAAIMH TI0 BBIIOJIHEHHIO
HU3MEPEHUs B PA3IINUHBIE CUCTEMBI, paboThl, CHOpPaBOYHBIA  Marepuan, JIMHEHKa,
Ilocne w3ydeHHsT TEOPETUYECKOTO0 MaTepuaja paccMOTPETh | KapaHAall
oOpasel] pellieHHus TUIOBBIX 3a/la4, BBIIOJIHUTH 3aJaHUS
MPAKTUYECKON 4acTH
IIpakTraeckoe 3anstre Ne 10 3aKkpenuTh yMEHHs U HaBBIKM PELICHUS 3a/a4 Ha rnepBoe Hadano | Terpagp Ans  mpakThyeckux paboT, pyuka,
Pemenne 3amau  mo Teme  «OcHoBHI | TepmoauHamuku 1 KI1Jl TeroBoro nuraresns; METOJIMYECKHE PEKOMEHAALMH I10 BBITOJHEHUIO
tepMonuHaMuku.  [Ipumenenne  mepBoro | [locne wu3ydeHHWs TEOpPETHYECKOro MaTepHala paccMOTPETh | paboOThI, CIPAaBOYHBIA — MaTepual, JIMHelKa,
Hayasa TePMOAMHAMUKH K U30IIpOLIEcCaM. oOpasel] peleHus TUIOBBIX 3a/ad, BBIIOJHUTH 33JaHUs | KapaHIall

HpaKTH‘ieCKOﬁ qacTu
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[Ipaktnueckas padora Nell «KIIJl TemnoBoro
JBUTATEIS

3akpenuTh yMEHMs M HaBbIKM pemieHus 3agad Ha KIIJ
TEIJIOBOTO JIBUTaTEIIs;

Terpane 1 TpakTHUecKuX paboT, pyuka,
METOANYECKHE PEKOMEHIAIMU IO BBINOJHEHUIO

Ilocne w3ydeHHsT TEOPETUHECKOTO MaTepuaja paccMOTPeTh | paboThl, CIPAaBOYHBIA  MaTepual, JIMHEHKa,
oOpasel] pelieHHs TUIMOBBIX 3a/a4, BBIIOJHUTH 33JaHUs | KapaHall
MPAKTUYECKON YacTu
Pasznen 4. DiaekTpoauHaMHUKAa
JlaGopaTopHble 3aHATHSA
Jlabopatoproe 3ansitue Ne8 Ompenenenue | OnpenenacHue  yACIbHOTO  CONPOTHBICHHS  NPOBOAHWKA | MIcTOYHMK  TOKa,  aMmepMmeTrp,  BOJBTMETD,
YAEIBHOTO CONPOTUBJIEHNS IPOBOIHUKA 3KCIIEPUMEHTAIBHBIM IyTEM; COEIMHUTENBHBIE MPOBO/JIA, KJII0Y,
Onpenenute LEHY [JeJNEHUs H3MEPUTENbHBIX NPHOOPOB, | IITAHICHLUUPKYJb, JHHEHKa, KyCOK IIPOBOJA,
W3MEpPUTH UTMHY TIPOBOHUKA, cOOPATh 3JIEKTPHUUECKYIO 1IETIh TI0 | YAEIbHOE COTIPOTHUBIICHUE KOTOpOT0
CXeMe, CHATh IMOKa3aHUs NPUOOPOB, PACCUUTATH YJEIBHOE | ONpeAesseTCs
COIIPOTHBJICHNE POBOIHUKA;
PesynpTar cpaBHUTH ¢ TAOIMYHBIMU 3HAYCHUSMHU U YCTAHOBHUTH
MIOTPEIIHOCTh IKCIIEPUMEHTA
JlaboparopHoe 3aHATHE Ne9 | MI3yuntp mocnenoBaTelIbHOE W MapajuieNbHOe coeAuHeHus | McTouHuk JNEKTPUIECKOI SHEepPrUu c
OKCIepUMEHTAIbHAas ~ IPOBEpKA  3aKOHOB | MPOBOJHUKOB; MOCTOSTHHBIM ~ HampspkeHHueM (He Beime 25B);
napajuIeIbHOr0 u nocienoBaTensHoro | OnpeaenuTs LeHy AEIeHUs] H3MEPUTENbHBIX PHOOPOB, COOpaTh | BOIBTMETP MIKOJNBHBIN; aMIIEPMETP IIKOJbHBIH,
COEJIMHEHHSI TIPOBOJAHHUKOB JNIEKTPUYECKYIO0 Ielb 10 CXEMe TIOCIEAOBaTeIbHOTO U | HA0Op  JEMOHCTPALIMOHHBIX  PE3UCTOPOB €
MapajyieNbHOTO  COCOUHEHUs, HM3MEPUTh CHIYy TOKAa W | Pa3HBIMU COIIPOTHUBJICHUSMH, KITI0Y,
HamnpsDKeHWE Ha BCEX Y4YacTKaX, IPOBEPUTh COOTHOILIEHHE | COEAWHHUTENbHBIE IPOBOAA
[apaMeTpPOB Ha COOTBETCTBUE 3aKOHAM COETUHEHHMS
Jlaboparoproe 3anstue NelO M3ydenuwe | HayunThbcst monb30BaThess MyJbTHMETPOM JUIS Pa3HbIX PEKUMOB | MynbTHMETp, HAOOp  pE3UCTOPOB,  JIMOJIBI,
pabotel mynsTHMeTpa. Omnpeneneane IAC u | paboThl TPHOJBL, HCTOYHHUK TOKa, peocrar,
BHYTPCHHETO COIIPOTUBJICHU A HCTOYHUKA COCIMHHUTECIILHBIC ITPOBO/JIA, KIIIOY.
JJIEKTPUYECKON SHEPTHH
JlaGoparopHoe 3anste Nell Ompenenenue | PackpbiTh  BiausiHME — TemmepaTypbl  Ha  snekTpuueckoe | [Ipmbop ans  ompeneneHus — TeMIepaTypHOTO
TeMIIepaTypHOro kodpdpuurueHTa Mmeau COINIPOTHMBJIICHWE METAJIOB; OINBITHBIM HYTEM ONPEAEINTH | KO3 PHUUHUEHTa COMIPOTUBIICHUS MEIU, TEPMOMETP

KO3 HUIMEHT TEPMHYECKOTO COMPOTHBICHHUS MEIH, coOpaB
QNIEKTPHYECKYIO TIeTlh U W3MEPHB JJICKTPHUECKUE MapaMeTphl

Texanyeckuii or 0 mo 100°C ¢ neHod neaeHUs
1°C, oMMeTp, BHENIHHHA COCYNl KaJIOpHMETpa C
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MIPU Pa3INYHBIX TEMIIEPaTypax MPOBOIHUKA,

BO,Z[Oﬁ, QJICKTPOIUINTKA, KIIHOY, COCAUMHUTCIILHBIC

[TocTpouts 1O  AKCIEPHUMEHTANBHBIM  JAaHHBIM  Trpad¥K | IPOBOJA, INTATUB ¢ My(TOH M JIATIKOIA.
3aBUCHMOCTH COTIPOTHBJICHHS OT TEMIIEPATYPhI
JlaboparopHoe 3anste Nel2 Ompenpenenue | OnpeaenuTs  HOMUHAIBHOE — CONPOTHBICHHWE  pe3ucTopoB | Habop pe3nucTopoB pasHBIX  CONMPOTHBIICHHI,

CONPOTUBIICHUS
MapKUPOBKH

pe3UCTOpPa METOAOM

METOJ0M MapKUPOBKH;
Onpenennts OOMyCTUMOE 3HAYEHHWE CHJIBI TOKA I JTAHHBIX
pPE3UCTOPOB MPHU U3BECTHOM HOMHUHAJIE MOIITHOCTHU

T36J'H/H_Ia 3HAaKOB MapKHUPOBKH.

Jlaboparopuoe 3anstre Nel3 OmnpexnencHue
KII/] narpeBareneit

HayuuThcsi TpakTUYECKH OIpPEneNsiTh TEIUIOBYIO
ANEKTPUIECKOTO HarpeBares II000ro TUIA,
[IponsBecTn HarpeB J>KHOKOCTH ¥ OINPEACTUTH TEIJIOBHIE
napaMmeTpsl Ipoliecca;

oTaauy

2 OJNCKTPUYECKUX HArpeBaTeNs, COCYyA I
KHIISTYCHUS] BOJIBI, BOJIA, TEPMOMETP, CEKYHIIOMED
("acel), CrIpaBOYHHK 110 (HHU3HKE

Onpenenutsb 3¢ EeKTUBHOCTH paboThI HarpeBartenei

CpaBHEHUEM NOJIYYEHHOH U MEPEeJaHHOM TEMIOTHI
Jlaboparopuoe 3amste Nel4 Omnpenenenue | OnpenenuTsb ANEKTPOXUMHUYECKUI SKBUBAJIECHT menu | Becel u  pa3sHOBECHI aMIIepMETpP;  Yachl;
QJICKTPOXMMHUYCCKOTI'O JSKBHUBAJICHTAa MCEAW B | OKCIICPUMCHTAJIBHBIM IIYTCM; QJICKTPOIUINTKA, AKKYMYJIATOPpHAs 6aTape5{;
IpoILIEecCce AEKTPOIN3a CylibhaTa MeIu. [IpuroToBUTH pPacTBOp HIEKTPOJUTA, MPOIYCTUTH YEpe3 HEro | peocTar; KiIo4; MeaHsle 3iekTpons! (2 wrT).) Co

JNIEKTPUIECKUHN TOK; BCTaBKOM; COCAMHUTENbHBIE IPOBOAA;

Haititu >1eKTpOXMMHUYECKUN HSKBUBAJIEHT MEIUW 4YEpe3 Maccy
0CaJiKa Ha 3JIEKTPOJIEH NTapaMeTphl JIEKTPUUECKON LIEIH;
Pesynprar cpaBHUTH ¢ TaOIMYHBIMHA 3HAYCHUSMU W YCTAHOBUTH
MOrPENIHOCTh IKCIIEPUMEHTA

ANEKTPOIUTHYECKAsT BaHHA C PACTBOPOM MEHOTO
Kyropoca

JlaGoparopHoe 3anstue Nel5 3aBHUCHMOCTH
CONPOTHUBIICHUSI OT TEMIIEPATyphl 00pa3IoB
MeTaJlla ¥ MOJTyITPOBOHUKA

N3mepsaTh cOnpoTHBIIEHHE TPOBOAHUKA OMMETPOM;
YCTaHOBUTH  3aBHCHMOCTH  CONPOTHUBIICHHE
MOJTYIIPOBOJHHUKA OT TEMIIEPaTyPbI

MeTaljia u

MynbsTHMETp, npUOOPEI s U3Y4YECHUS
3aBHCHMOCTH  CONpPOTHBJICHHS  MeTaiia U
HOJIYIPOBOJIHUKA OT TEMIIEPaTyphl, TEPMOMETP,
QJICKTPUYCCKas IIJIMTKA, mITaTuB C
MPUHAIICKHOCTSIMHU, K0J10a ¢ BOJION.

IlpakTHyecKkue 3aHATHS

IIpakTiuaeckoe 3ansaTue Nel2
Pemenue 3agau 1o reme «JIEKTPOCTATUKAY

W3yunte 3nekTpuuUeckoe Ioiie, 3HATh €ro NPUPOIY, €ro
JIEHCTBUE HA JJCKTPUYCCKHUE 3apsibl U APYTHE DJICKTPUUSCKUE
TI0JI;

WnauBunyansHOE 3amaHue, KOHCHEKT JIEKIIWH,

CIIpaBOYHBIC MaTCpUaJIbI
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[Tocne wu3ydyeHHs TEOPETUYECKOIO MaTepuana paccMOTPETh
oOpaszer] pemeHus THIIOBBIX 3a/ad, BEHITIOJTHUTH 3aJaHUS
MPAKTUYECKON YacTu

[IpakTuueckoe 3ansatue Nel3
Pemenne 3amay mo Teme
KOHJICHCATOPOB B OaTapero»

«Coennnenue

M3yuuth 5neKTpuYecKoe TMOJe KOHJEHCATopa, 3HATh €ro
npuponay,
W3yunte BHOBI  KOHAEHCATOPOB, CIIOCOOBI  COENWHEHUS

KOHJIEHCATOPOB B OaTapero;

[locne wu3ydeHUs TEOPETHUECKOTO MaTepuala pacCMOTpPETh
oOpaser] pemieHus THIIOBBIX 3a/ad, BBHITIOIHUTH 3aJaHUS
MPAaKTUYECKON YacTu

NunuBuyanbHOe 3aqaHue, KOHCIEKT JICKIIHH,

CIIPpaBOYHBIC MaTCpUAJIbI

IIpaktuueckoe 3anstue Nel4

3aerHI/ITI> YMCHUA W HABBIKM BBIYHCJIICHUA CHJIBI TOKa,

Terpans sl TNpakTHYECKUX paboT, pyuKa,

Pemenne 3a1a4 «3aKOHBI Owma. HampsKEeHUs, COIIPOTUBJICHUA IO OIPCACICHHUIO W II0 3aKOHY | MCTOAWYCCKHUE PEKOMCHIAAIWU IO BBIIIOJIHCHHIO
ConpoTuBieHUE» OMa 115 yyacTka 1eny; paboThI, CIpaBOYHBIA  MaTepwal, JIHHEWKa,
Ilocne wu3yueHHs TEOPETUYECKOro MaTepuala pacCMOTPETh | KapaHJAIl.
06pa3eu' peuiCHusA THUIIOBBIX 3a4a4, BbIIIOJIHUTL 3aJaHus
NPAKTUYECKON 4acTH
IIpaktuueckoe 3ansrue Nel5 3akpenuTh YMEHHS ¥ HAaBBIKA BBIYHCICHHWS CHJIBI TOKa, | Terpamp A TpakTHYecKUX padoT, pydka,

Pemenne 3amau «Cwmenrannoe COCINHCHHUC

HampsKEeHUs, COIIPOTUBJICHUA I10 OIPECACICHHUIO U II0O 3aKOHY

MCTOAUYCCKUC PCKOMCHAAIMU 110 BBIIIOJHCHUIO

MIPOBOTHUKOBY Oma [yig ydacTKa MLEMM C YYeTOM 3aKOHOB Pas3MYHOTO | paboThI, CIOpaBOYHBIA  MaTepual, JIMHelKa,
COEIMHEHHS TPOBOTHUKOB; KapaHjaaIl.
[locme wu3ydeHUs TEOPETHUECKOTO MaTepHala pacCMOTpPETh
oOpasell pelleHHs TUIOBBIX 3a/a4, BBINOJIHUTDH 3a/IaHUS
MIPAKTHYECKOM YacTH
IIpakTuueckoe 3ansTre Nel6 Hayuntecs pemats 3amaun, ucrnonas3ys Gopmyisl padoTsl Toka | Terpagp ans  mpakThdeckux paboT, pyuka,

Pemenne 3amau mo teme «PaboTta, MOIIHOCTE

U MOIITHOCTH;

MCETOJUYCCKUC PCEKOMCHAAIMU I10 BBIIIOJHCHUIO

U CONPOTHUBIICHUE JIEKTPUIECKOTO TOKA» [locne w3ydeHHWs TEOPETUYECKOTO MaTephalia paccMOTPETh | pabOThI, CHpPAaBOYHBIM MaTepual, JIMHENKA,
oOpaser] pemieHus THIIOBBIX 3a/lad, BBHINOJIHUTH 33JaHUA | KapaHaaml
NIPAaKTHYECKOHN 4aCTH

IIpaktrueckoe 3ansitre Nel7 Hayuuthcst pemiath 3amaud Ha OmpeleliicHHe mapameTpoB | Terpamp i NPAaKTUYECKHMX pPaboOT, pyuka,

Pemienue 3amau no teme «INEKTPUUECKUI TOK

QJICKTPOJIN3a,

MCTOAUYCCKUC PCKOMCHAAIVMU 110 BbIIIOJHCHUIO
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B Pa3IUYHBIX Cpeaax» [Mocme wW3ydYeHUsT TEOPETHUYECKOTO MaTepualia pPacCMOTPETh | paOOThI, CHPAaBOYHBIA MaTepual, TUHENKa,
oOpaszer] pemieHus THIIOBBIX 3a/ad, BBHINIOJIHUTH 33JaHHA | KapaHAaIl
MPAKTUYECKON YacTu

IIpaktuueckoe 3anstre Nel8 3akpenuTh YMEHUS M HAaBBIKM BBIYMCICHUS BEIWYMH C | Terpamp s TPakTUYECKUX padoT, pyuka,

Pemienne 3aJa4 110 TEMEC «MaruuTHoe 1oJje u

WCTIONB30BaHUEM 3aKoHa Amriepa, GopMyd Uil ONpeneseHHs

MCTOAUYCCKUC PCKOMCHAAIIMU I10 BbIIIOJHCHUIO

€ro XapaKTePUCTHKN MarHMTHOTO MOTOKa, criiel JIopeHma; paboThl, CIpPaBOYHBIA  MaTepwali, JIHHEWKa,
[locne wu3ydeHus TEOPETHUECKOTO MaTepuala pacCMOTPETh | KapaHaall
oOpaselr] pelleHusT THIIOBBIX 3a/iay, BBHINOJIHHUTE 3aJaHHS
MPAKTUYECKON YacTu

IIpakTudaeckoe 3ansaTre Nel9 3akpenuTh yMEHHsS UM HABBIKM BBIYWCICHHA BENWYMHBI CWIBI | Terpamp Ans TpakTUYecKuX paboT, pydka,

Pemenne 3amau mno Teme  «/leiictBue | JlopeHma, mapaMeTpoB JBM)KEHUS 3apsDKEHHBIX YacTHI[ B | METOAMYECKHE PEKOMEHJAIMM IO BBHIMOJHEHUIO
MarHUTHOTO MOJIS Ha 3apsm) IIUKIIOTPOHE; paboOThI, CHOPaBOYHBIA  MaTepwal, JIMHEWKa,
Ilocme wW3ydeHMs TEOPETHUYECKOTO MaTepuala pacCMOTPETh | KapaHAAll
06pa3eu' peuiCHusA THUIIOBBIX 3a4a4, BbIIIOJIHUTL 3aJaHus
NIPAaKTHUYECKOHN 4aCTH
IIpaktuueckoe 3anstre Ne20 W3yunts sBIEHWE OHIEKTPOMArHUTHOW WHIYKIMH, TpaBwio | Terpamp ans TpakTHYeCKUX padoT, pydka,

Pewienne 3anay no teme «NEKTpOMarHUTHAs

Jlenna;

METOAUYECKUE PEKOMEHIAAIIMN I10 BBIIOJHEHUIO

WHAYKLHS. 3aKoH anektpoMarHuTHo | [locie W3ydeHHsT TEOPETHUECKOTO MarepHuana pacCMOTPETh | paboThl, CHOpaBOYHBIA  Marepuan, JIHHEHKa,
WHAOYKIUN 06pa3eu peuIiCHudA THUIIOBBIX 3aJa4, BbIIIOJIHUTL 3aJaHus | KapaHdall

NPAKTUYECKON 4acTH
IIpakTuuaeckoe 3ansTre Ne2 1 Wzyuuts siBJI€HNE CaMOMHAYKIMY M HAYUUThCS pelaTh 3aqaud; | Terpagp A [pakTHYecKux paboT, pyuka,

Pemenue 3a1a4 mo teme «CaMOUHITYKITUSD

ITocme HU3YUCHHUA TCOPECTHUYCCKOTO MaTtepuajia pacCMOTPETh

MCTOJUYCCKUC PCEKOMCHAAIMMU 110 BBIIIOJHCHUIO

oOpasell pemeHus THUIOBBIX 3aJad, BBIIOJIHUTH 3a7aHusl | paboThl, CIOpPaBOYHBIA  MaTepuai, JMHEWKa,
MIPAKTHYECKOM YacTH KapaHjam
Pa3nea 5. KoneGanusi u BOJTHBI
JlaGopaTopHble 3aHATHSA
Jlaboparoproe 3anstne Nel6 IIpoBepka | YCTaHOBHTH MaTeMaTHUYECKYIO 3aBUCUMOCTH TIEPHOJa HUTSHOTO | DIIEKTPOHHBIM  CEKYHIOMEp,  H3MEpHUTENIbHas
3aKOHOB KoJieOaHui MaTEMaTHYECKOTO | MasTHUKA OT AJMHBI HUTH MasiTHHKA; JICHTa, IIApUK C OTBEPCTUEM, HUTh, LITATHB C
MasiTHUKa WzmepuTh Bpemsi 3aJaHHOTO KOJWYECTBAa KOJeOaHWH, MEHssi | My(QTOH U KOIBIIOM

JUIMHY HUTH, PacCYMTAaTh M CPABHHUTH MapaMeTpbl KojeOaHui
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npu pa3HOI7[ JUIMHC MasTHHKaA

Jlaboparoprnoe 3amstume Nel7 U3ydenme
3aKOHOB MPY>KWUHHOTO MasiTHAKA

OKCIepUMEHTaJbHO  YCTAHOBUTH  3aBHCHMOCTb  II€pHOJA
KoJeOaHuil MPYXKMHHOTO MAasATHUKA OT JKECTKOCTU MPY>KUHBI U
MAacchl rpy3a:

N3meputh Bpems 3aJJaHHOTO KOJMYECTBA KOJICOAHUH, U3MEPUTH
Y PacCYUTATh apaMeTPhl KoieOaHuil

lratuB ¢ mydTod W Janmkoil, HabOp MPYKUH
Pa3HOM KECTKOCTH, HA0Op I'Py30B Pa3HON MAaCCHI,
CeKyHIOMep

JlaGopatoproe 3amsatue Nel8 VYcrpoiicTBo
TpaHcopMaTopa U reHeparopa

W3yunts ycTpoiicTBO M TpHHIMI paboTH TpaHchopMmaTopa U
reHeparopa;

N300pa3uth TpaHchopmarop, TeHepaTop, yKa3zaTh COCTABHBIC
YacTH, OTBETUTh HA KOHTPOJIBHBIC BOIIPOCHI

Tpanchopmarop  mabOpPATOPHBIA, JamIIa
HaKaJTUBaHWs, KIIFOY 3aMBIKAHUS TOKA, KOMIUICKT
MPOBOJIOB COCAMHUTEIHHBIX

Jlaboparopuoe 3ansTHe Nel9 «OmnpenencHue
MOKa3aTes MPeIOMIICHHST CTEKIIa

[IponaGmrogath X0 JIyueil B CTEKISTHHOM MTPH3ME;

ITocTtpouTs mnajgaromuii M MOPENOMIEHHBIA JIy4d, IO YIVIam
NajeHuss W TpPeJIOMJICHHs CAENaThb pacuéT  IoKasaTemst
MIPEIOMJICHUS CTEKJIA

CrexnsHHas TUIACTUHKA, JIyd CBETA, JINCT OyMard,
JIMHEHKAa, TPaHCIIOPTUP

HpaRanecxne 3aHATUSA

[Ipaktuueckoe 3ausaTue Ne2?2

3aKpCHI/ITL YMCHHA W HABBIKM BBIYUCIICHHUA IMapaMCTPOB

Terpans JUIsi TNpaKTHYECKUX paboOT, pyuKa,

Mexannueckue KonebaHus u uX | KoueOaTeJbHOrO MABIKEHUS, XapaKTEPUCTHK MEXaHHMYECKUX | METOJUYECKHE PEKOMEHIALUH IO BBIIOIHEHUIO
XapaKTePUCTHKH BOJIH; paboThl, CHOpPaBOYHBIA  Marepuan, JIMHEHKa,
[locne wu3ydeHUs TEOPETHUECKOTO MaTepuala paccMOTPEeTh | KapaHJarll.
oOpasell peleHus TUIOBBIX 3alad, BbHIIOJHUTH 33JaHUS
MIPAKTHYECKOM YacTH
IIpakTuueckoe 3anstue Ne23 Nzyuntb cBOOOHBIC AIIEKTPOMAarHUTHBIE KONieOaHus B KOHTYpe, | TeTpaap Ans MpakTHYecKuX paboT, pyuka,

Pemenue 3agay Ha BUABI CONPOTHBICHUN B

BHUJIbI COIIPOTUBJICHUA B LI IICPEMCHHOI'O TOKA, UX OTINYUA U

MCETOJUYCCKUC PEKOMCHAAIIMU 110 BBIIIOJHECHUIO

LETSIX IEPEMEHHOr0 TOKA. 0COOEHHOCTH; paboThl, CHOpaBOYHBIA  Marepuan, JIMHEHKa,
Ilocne w3ydeHHsT TEOPETUYECKOTO MaTepuaja PpaccMOTPETh | KapaHAall
oOpasell pelleHHs TUIOBBIX 3a/a4, BBINOJIHUTDH 3a/IaHUS
MPAKTUYECKON 4acTH

[Ipaktnueckoe 3ansTue Ne24 Wzyunth mapameTpbl mepeMeHHOro Toka (nedctByromue u | Terpamp mAns mpakThdeckux paboT, pyuka,

IIepeMeHHBII 3JIEKTPUYECKUI TOK

aAMIUTUTYHBIE), UX OTJIMYUS U OCOOCHHOCTH;
[locme wW3ydeHUs TEOPETHUECKOTO MaTepHalla PacCMOTPETh

METOJIMYECKUE PEKOMEHJIAIIMKU MO BBINOJHEHUIO
paboThl, CHOpPaBOYHBIA MaTepwal, JIMHEWKa,
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oOpaser] pelieHusT THIIOBBIX 3a/iad, BBHINOJIHHUTH 3aJaHUs | KapaHaaIl
MPAKTUYECKON YacTu
IIpaktraeckoe 3ansaTre Ne25 Wzyunte mapameTpsl TpanchopMaTopa, ux 3HaueHue, popmynsl | Terpames ans mOpakTHdecKux paboT, pydka,

Pemenue 3a1a4 Ha (opMyInbl | Ui BBIYMCIICHUS; METOJIMYECKHE PEKOMEHAALMHU I10 BBITOJIHEHUIO
TpaHcopmaropa [locne wu3ydeHHs TEOPETUYECKOTO MaTephalla paccMOTPeTh | paboThl, CIPaBOYHBIA  MaTepual, JIMHElKa,
oOpasell pelIeHUs TUIOBBIX 3a/ad, BBIIOJHUTH 33JaHUS | KapaHIall
MIPaKTHYECKOM yacTh
[IpakTuueckoe 3ansTe Ne 26 Uzyuuth cBOOOAHBIC AJIEKTPOMAarHUTHBIE KoNieOaHus B KOHTYpe, | TeTpanp Ans MpakTUYecKux paboT, pyuka,

Pemrenne 3ama4q mo teme «3J’ICKTpOMaFHI/ITHLI€

pacrpoCTpaHC€HUE BOJIH, BUABI BOJIH UX OTINYUSA,

MCTOAUYCCKUE PEKOMCHAAIIMKU II0 BBIIIOJHCHUIO

KOJIeOaHUs U BOJIHBD) Ilocne w3ydeHHsT TEOPETUHECKOTO MaTepuaja paccMOTPETh | paboThl, CHPAaBOYHBIM MaTepual, JUHEKa,
oOpasel] pelieHHs TUIMOBBIX 3a/ady, BBIIOJHUTH 33JaHUs | KapaHJall
NIPAaKTHYECKOMN 4aCTH

IIpaktuueckoe 3anstue Ne27 W3yunTh 3aKOHBI OTpaKEHUS W MIPEIOMIICHHSI CBETa, HAyduThes | TeTrpamp A TpakTHYecKuX padoT, pydka,

Pemienne 3agau  mo  TeMe  «3aKOHBI | pellaTh 33a/1ayd Ha YIJIbI HaICHUS U MIPEJIOMIICHUS CBETA; METOANYECKUE PEKOMEHIANU [0 BBIMNOIHEHUIO
T€OMETPUYECKOMN ONTUKID) [locne w3ydeHHWsS TEOPETUYECKOTO MaTephalla paccMOTPeTh | paboThl, CIPAaBOYHBIA  MaTepual, JIMHElKa,
oOpaszer] pemeHus THIIOBBIX 3a/ad, BBHITIOJHUTH 33JaHHA | KapaHaaml
NPAKTUYECKON 4acTh
[Ipaktuueckoe 3ausaTue Ne28 M3yunth 3aKOHBI BOJIHOBOW ONTHUKHU Terpans JUIsi TNpaKTHYECKUX paboOT, pyuKa,

Pemenne 3amay mo teMe «3aKOHBI BOJHOBOM

Hayuntecs pemate 3amaunm  Ha pacdeT AUQPaKIUOHHOU

MCTOAUYCCKUC PCKOMCHAAIMU 110 BBIIIOJIHCHUIO

OIITUKU peIIeTKHY; paboThl, CHOpPaBOYHBIA  Marepuan, JIMHEHKa,
Ilocne w3ydeHHsT TEOPETUYECKOTO0 MaTepuaja paccMOTPETh | KapaHAall
oOpasel] pellieHHusT TUIOBBIX 3a/a4, BBINOJHUTDH 33/IaHUS
MPAKTUYECKON 4acTH

Pasznen 7 KpanroBas ¢puzuka

IIpakTuueckoe 3ansatue Ne29 Uzyuntp 3akonsl CroneroBa s (otosddexra. Hayuurscs | Terpanp ans  mpakTudeckux paboT, pyuka,

Pemenne 3amay 1o  Teme  «3aKOHBI | pemiaTh 33Javd Ha ypaBHEHHE DMHINTEHa; METOJIMYECKHE PEKOMEHJALMH I10 BBITOJHEHUIO
tboroaddekra. YpaBHeHue DifHIITEHHA» [locne w3ydeHHWsS TEOPETUYECKOTO MaTephala paccMOTPETh | paboThl, CIPAaBOYHBIA  MaTepual, JIMHElKa,
oOpasel] peleHus TUIOBBIX 3a/ad, BBIIOJHUTH 33JaHUS | KapaHIall
MPAKTUIECKON 4acTH
[Mpaktnyeckoe  3anstne Ne30  «3ammch | 3akpenwTh yMEHHs M HABBIKH BBIUYUCIICHHS SHEPTUU CBsI3M siypa, | TeTtpanap Ans  NpakTHYeCKWX paboT, pyukKa,
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SIIEPHBIX ~ PEaKLUH.
aTOMHBIX  sIIep.
pacriaga»

3akoH

CtpoeHue aTtoMoB U
PaZMOaKTUBHOTO

a TaKkKe TNPaBUIHHOTO HAMKCAHUS SIICPHOH pEaknuu ¢
HCTIONTF30BaHUEM 3aKOHOB COXPaHEHHUSI MacCOBOTO M 3aps0BOTO
gucen (3CM3Y) u BBUHCICHUS DHEPTETHYCCKOTO BBIXOIA
SIIEPHOM peakLuy;

[locme w3ydeHUsT TEOPETHUECKOTO MaTephalia pacCMOTpPETh
oOpaszer] pemieHus THIIOBBIX 3a/ad, BEHITIOJIHUTH 3aJaHUS
MPAaKTUIECKON YacTH

METOAMYECKUE PEKOMEHIAIMYU IO BBIMOIHECHUIO
paboTHl, CHOpaBOYHBIA  MaTepwal, JIMHEHKa,
KapaHjaaIt

[Ipaktuueckoe 3ansaTe Ne3dl «Ctpoenue u

3aerHI/ITI> YMCHUA n HaBBIKH 06Hapy)KCHI/I}I 3Bé3ﬂ,

Terpans sl TpakTHYECKUX paboOT, pyuka,

cocraB CoONHEYHOH CHCTeMBbl. [amakTWKH. | ompeaeneHne UX KOOpIUHAT METOJIMYECKHE PEKOMEHJALNN II0 BBITOIHEHUIO
Pabota c kapToii 3B€3qHOTO HEeOa» N3yuuth CTpyKTYpYy U cocTaB Beenennoi paboTHl, CHOpaBOYHBIA  MaTepwal, JIMHEHKa,
KapaHJaI
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4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecnieyeHne

Jlst peanu3anuy MporpaMMbl Y4eOHOM TUCIUTIIMHBI MPEyCMOTPEHBI CIEAYIOIIHNE CIICIIHAIbHBIC
IIOMCIICHUS

Kabuner «EcTecTBeHHOHAYYHBIX AMCITUIUIMHY», OCHAIIICHHBIA B COOTBETCTBHH C MPUIIOKECHHEM 3
00pazoBaTeNbHON MPOTPAMMBI.

JlaGopaTopust «®Pu3uka», OCHAIICHHAs B COOTBETCTBHUU C TMPWIOKEHHEM 3 00pa3oBaTelbHOU
MIPOTPaMMBI.

[Tomemnenue sl BOCIIUTATEIBHON PaOOThI, OCHAIIEHHOE B COOTBETCTBHHM C IPHIOKEHUEM 3
00pa3zoBaTeNTbHON MPOTPAMMBI.

KommbroTepHsIii Ki1acc, OCHAIICHHBIM B COOTBETCTBHHM C TPHJIOKEHHEM 3 00pa3oBaTelbHON
MIPOTPaMMBI.

4.2 YyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecliedeHHe peaJn3alui NPOrpaMMbl

OcCHOBHbBIE HCTOYHUKH:

1. Mskumes, I'. f. ®usuka : 10-i kiacc : 6a30Bbli U yriyOnEHHBIA ypoBHU : yueOHUK / [, S
Mskumes, b. b. byxosues, H. H. Cotckuii ; mon pegakiueit H. A. [TapdentreBoii. — 12-e uzn., crep.
— Mocksa : IIpocsemenue, 2025. — 432 c. — ISBN 978-5-09-120192-5. — TekcT : 31eKTpOHHBI# //
Jlanp : snekTpoHHO-OMOIMOTeuyHas cucrema. — URL: https://e.lanbook.com/book/497756 (nara
obparnienus: 06.04.2026). — Pexxum goctyma: i aBTOPH3. MOJIb30BaTEIICH.

2. Mskumies, I'. 5. @usuka : 11-i1 knacc : 6a30BbIi U yriayOn€HHbIN ypoBHH : yuyebnuk / I'. f.
Msxkumes, b. b. bByxosues, Y. b. u ; mox pemakmueir H. A. IlapdentreBoii. — 13- usm., crep. —
Mocksa : Ilpocsemenue, 2025. — 432 c¢. — ISBN 978-5-09-120193-2. — TeKcT : 351eKTpOHHBII //
Jlanp : oiekTpoHHO-OMONMoTeunas cucrema. — URL: https://e.lanbook.com/book/497774 (nara
obpaienus: 06.04.2026). — Pexxum gocTyma: s aBTOPU3. MOJIH30BATEICH.

3. KacbsHoB, B. A. ®usuka : 10-ii kiacc : yrinyOn€HHbIi ypoBeHb : yueOHuk / B. A. KacbsiHOB. —
13-e uszn., crep. — Mocksa : [Ipocsemenne, 2025. — 480 c. — ISBN 978-5-09-122218-0. — Texcr :
AIIEKTPOHHBIH // Jlaub : AJIEKTPOHHO-ONOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/497759 (mata obparuenus: 06.04.2026). — Pexxum nocTyma: Ui aBTOPHU3.
IIOJIb30BaTENEH.

4. Kacesnos, B. A. ®usuka : 11-it knacc : yrinyOn€éHHbIN ypoBeHs : yueOHUK / B. A. KacbsiHOB. —
13-e u3n., crep. — Mocksa : [IpocBemenwne, 2025. — 493 c. — ISBN 978-5-09-121752-0. — Texcr :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/497777 (mata obpamenus: 06.04.2026). — Pexwum mocTyma: s aBTOPU3.
I0JIb30BaTENEN.

5. ®usuka : 6a30BwIit ypoBenb : yueOHuk / H. C. IlypeimeBa, H. E. Baxeesckas, [I. A. Hcaes, B.
M. Yapyrus. — 2-e uzf., crep. — Mocksa : [Ipocsemenue, 2025. — 512 c¢. — ISBN 978-5-09-121349-
2.— Tekcr: onextponsslii// Jlamp : snekrpoHHO-OMOnmmoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/473021 (nmata obOpamenus: 06.04.2026). — Pexxum octyma: Ajisi aBTOPHU3.
MTOJIb30BaTENEH.

6. ®us3uka : 6a30BbIi YypOBEHb : NMPAKTHUKYM IO pEIIeHUI0 3ajau : yuyebHoe mocobue / H. C.
[TypeimeBa, H. E. Baxkeesckas, /. A. Hcaes, B. M. Yapyrun. — 2-e u3nm., crep. — Mocksa :
ITpocsemenue, 2025. — 236 c¢. — ISBN 978-5-09-121350-8. — Tekcr : anexTpoHHbli / Jlanp :
ANEeKTPOHHO-OnOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/473018 (mata oOparieHwus:
06.04.2026). — Pexxum noctyma: 1Jis aBTOPU3. MOJIb30BATEIICH.

JlonoJiHUTe/IbHbIE HCTOYHUKM:

1. lemumuenko, B. . ®usnka : yueOnuk / B.1. Jemuauenko, U.B. Jlemuauenko. — 6-¢ u3.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + [lon. marepuaisl [ DNeKTPOHHBINA pecypc].
— (Bricmiee o6pazoBanue: bakanaBpuar). - ISBN 978-5-16-010079-1. - Tekcr : anextponnsii. - URL:
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https://e.lanbook.com/book/497756
https://e.lanbook.com/book/497774
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 obpamenus: 06.04.2026). — Pexxum pocrtyma: mo
TIOJTITHICKE.

2. Ky3nenoB, C. . ®usnka. OCHOBBI 3JIEKTPOJUHAMUKU. DJIEKTPOMArHUTHBIC KOJCOAHHS H
BOJIHBI : yueOHoe mocobue / C. U. Ky3nenoB. — 4-e u3z., ucnp. u gon. — MockBa : By3oBckuit
yuebnuk : MUHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : snexrponssiii. - URL:
https://znanium.ru/catalog/product/1850635 (mara o6paruenus: 06.04.2026). — Pexum gocryma: 1o
TIOJIITUCKE.

3. Tapaco, O. M. ®usuka : yueOHoe nmocodbue / O. M. TapacoB. — Mocksa : POPYM
NHOPA-M, 2019. — 432 c¢. — (IIpodeccuonansuoe obOpazopanme). - ISBN 978-5-91134-777-2. -
Texkcr : osnekrponnsni. - URL: https://znanium.ru/catalog/product/1012153 (mata oOpamicHus:
06.04.2026). — Pexxum nocTyna: mo MOAIKUCKE.

4. PomuonoB, B.H. ®usmka: yueOHOoe mocoOue ms cpeaHero npodecCHOHaTbHOTO
obpaszoBanus / B. H. PoguonoB. — 2-e u3n., ucnp. u gomn. — Mocksa : U3parensctBo FOpaiit, 2023. —
265 c. — (Ilpodeccunonansuoe obpazopanue). — ISBN 978-5-534-07177-1. — TekcT : 31eKTpOHHBIH //
OopasoBarenbHas mwiardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (nara oOpamieHwus:
06.04.2026).

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

HNuTepHeT-pecypcebl:

1. OtkpeiThiii KoOUTeK. Pusmka : cair. - URL : http://www.physics.ru (mara oOparuenus
06.04.2026). — TekcT : 2JIEKTPOHHBIH.

2. ®usnka a1 Beex. 3amaum no ¢gusuke ¢ pemenusmu - cat. — URL : http://fizzzika.narod.ru
(mata oopamienus 06.04.2026). — TekcT : 37€KTPOHHBIH.

3. KBanT: HayuyHO-momyisipHbIH  (u3MKO-MaTemMaTHueckuil skypHan : cailt. — URL
http://kvant.mccme.ru (nara oopamenus 06.04.2026). — TekcT : 2JIeKTPOHHBIN.

4. MonekynsipHas ¢usmuka : caidt. — URL : http://marklv.narod.ru/mkt/ (mata oOpamenus
06.04.2026). — TekcT : 2JIeKTPOHHBIH.

5. ®wusuka Bokpyr Hac : caift. - URL : http://physics03.narod.ru (nara obpamenus 06.04.2026). —
TekcT : 2neKTPOHHBIN.

6. ®usuka.py: calT and ydammxcs M npenojaBarene  ¢usukm : caidt. - URL
http://www.fizika.ru (mara oopamenus 06.04.2026). — TekcT : 3JIeKTPOHHBIN.

7. Slnepnas ¢usuka B Untepnere : caiit. - URL : http://nuclphys.sinp.msu.ru (zata obpamienus
06.04.2026). — TekcT : 2JIeKTPOHHBIH.

5 KOHTPO.JIb M OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEFHOM JUCITATLTAHBI

KoHTposib ¥ OlleHKa pe3ylbTaTOB OCBOCHMS AMCIUIUIMHBI OCYILIECTBIISETCS MPENoJaBaTeieM B
MpOLIECCe TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.
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5.1 Tekyuuii KOHTPOJIb

ruapoCTaTKa

OK 02 (ITP69_OVTL06)

OK 03 (ITP67_OVTL06)

OK 06 (ITP63_OVTL06)

OK 07 (ITP68_OVTL06)

OK 09 (ITP61_OVTL06))

TIK 1.3 (ITP64_OVTI.06)

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

KonTponmpyemeie HanmenoBanue
No| Pa3A€IBI (Tembl) Konrpompyemsie pesynbtatel (OK | omieHOYHOTO Kpurepun
" | yuebHOI u 11K, I1P, JIP, MP) CpeacTBa OLICHKHU
JICIUATUTHHBI
1 | Pasmen 1. dusukau | OK 01 (ITP62_OVII.06) Tect CM. HIDKe
METOAbI HAy4YHOI'O JIP3, JIP7, JIP25, JIP26, MP2, MP7,
1O3HAHMS MP11, MP38, MP39
2 | Pasmen 2 Mexanuka | OK 01 (ITP62_OVII.06) [Mpakrrdeckoe CM. HIKE
OK 02 (TTP69_OVII.06) 3AHSITHC
Tema 2.1 OK 03 (ITP67_OVYTL.06) (IMpAKTHYECKOe
Kunemarnka OK 06 (ITP63_OVYIL06) SA7IAHIC)
JIPS, JIPY9, JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14, JIP13, | Jlaboparopnas pabota
JIP12
3 | Tema 2.2 lunamuka | OK 01 (ITP62_OVTII.06) [MpaxTrdeckoe CM. HIKe
OK 02 (TTP69_OVII.06) 3aHSTHC
OK 03(ITP67_OVTII.06) (TpaKTHYecKoe
OK 06 (TTP63_OVII.06) 3aJIaHIIC)
JIP25, MP4, MPe6, JIP32, MP21,
MP23, MP46, JIP14, JIP13, JIP12
4 | Tema 2.3 3akoHbI OK 01(ITP62_OVTI.06) [MpaxTrdeckoe CM. HIKe
COXpaHCHHUS B OK 02(ITP69_OVII.06) 3aHSTHC
MEXaHHUKE OK 03(ITP67_OVII.06) (IpaxTIecKoe
OK 06(ITP63_OVII.06) 3aJIaHIIe)
OK 07 (TTP68_OVII.06)
JIP25, MP4, MP6, MP 10, MP9, JlaGoparoprast pabota
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12
5 | Tema 2.4 Cratrukau | OK 01 (ITP62_OVTII.06) Tecr CM. HUKE
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6 | Pasmen 3 OK 01 (TTP62_OVII.06) Tect Cwm. HIKE
MonekynsipHast OK 02 (TTP69_OVII.06)
busuka u OK 03 (ITP67_OVYII.06) KontpornbHas pabora
TEPMOIMHAMHKA OK 04 (ITP66_OVYTII.06)
OK 05 (ITP65_OVYII.06) IpakTideckoe
Tema 3.1 OK 06 (ITP63_OVYII.06) 3QHSTHC
OCHOBBI OK 07 (ITP68 OVYII.06) (TpaKTHYecKoe
MOJICKYJISIPHO- OK 09 (ITP61_OVII.06)) 3aJIaHIC)
KHHETHYECKOU IIK 1.3 (ITP64 OVII.06)
TEOpUU MP3, MP5, MP15, MP23, JIP26, JlaGoparoprast pabora
MP28, MP29, MP31, MP32, MP33,
MP34, MP37, MP44, MP47, MP48,
MP54, MP55, MP 56, MP 43, JIP16,
JIP27, JIP34, JIP32,
7 | Tema 3.2 OcHOBBI OK 01 (TTP62_OVII.06) Tectr CMm. HIXKeE
TEPMOJIUHAMHKH. OK 02 (ITP69_OVTII.06)
Terumossie Mmamunbl. | OK 03 (ITP67_OVII.06) [Mpakrideckoe
OK 06 (TTP63_OVII.06) 3AHSITHC
OK 09 (TTP61_OVII.06) (pakTryeckoe
K 1.3 (ITP64_OVII.06) 3a/1aHKE)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, MP30, MP35,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12, JIP16, JIP27
8 | Tema3.3 OK 01 (TTP62_OVII.06) IpakTideckoe CMm. HIXKeE
ArperatHbie OK 02 (TTP69_OVII.06) 3AHSITHC
COCTOSTHUS OK 06 (TTP63_OVII.06) (TpakTryeckoe
BemectBa. ®azospie | [1K 1.3 (ITP64_OVYII.06) 3aJIaHIIe)
IEePEXOIbI JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP32, MP21, | JlaboparopHas paboTa
MP23, MP46, JIP14, JIP13, JIP12,
JIP16
9 | Paznen 4 OK 01 (TTP62_OVII.06) Tecr CM. HIKe
DJeKTpoIHHAMHKA OK 02 (ITP69_OVTII.06)
OK 03 (TTP67_OVII.06) [MpakTrdeckoe
Tema 4.1 OK 06 (ITP63_OVYTII.06) 3aHSITHC
DneKTpocTaThKa OK 07 (ITP68_OVYII.06) (mpaxTHyeckoe
JIP25, MP4, MP6, MP13, MP17, | sananme)
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP27, JIP28, JIP31
10 | Tema 4.2 OK 01 (ITP62_OVTII.06) [ paxTideckoe CMm. HUXKE
[TocTostHHBIIH OK 02 (ITP69_OVTII.06) 3aHSTHE
IEKTPHUYCCKHI OK 03 (ITP67_OVYII.06) (TpaxTHYeckoe
TOK. OK 06 (TTP63_OVII.06) 3aJ1aHNe)
OK 07 (ITP68_OVII.06)
IIK 1.3 (IIP64_OVYIL.06) JTaBopatopHasi paGota

JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
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JIP13, JIP12, JIP28, JIP31

Tema 4.3 OK 01 (ITP62_OVII.06) Tect CwMm. HIKE
11 | Dnexrpuueckuii Tok | OK 02 (ITP69_OVYII.06)
B pasnuuHbIxX cpeaax | OK 03 (ITP67 OVII.06) JlaboparopHast pabota
OK 06 (ITP63_OVII.06)
OK 07 (TTP68_OVII.06)
TIK 1.3 (ITP64_OVIL06)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP29, MP30,
MP44, MP38, MP39, MP46, JIP14,
JIP13, JIP12, JIP28, JIP31
12 | Tema 4.4 Maruutroe | OK 01 (ITP62_OVII.06) Tecr CM. HIKE
noJje OK 02 (TTP69_OVII.06)
OK 03 (ITP67_OVYII.06) [MpaxTrdeckoe
OK 06 (TTP63_OVII.06) 3aHSITHC
OK 07 (ITP68_OVYII.06) (TpaKTHYecKoe
IIK 1.3 (ITP64_OVYIL06) saaHme)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
13 | Tema 4.5 OK 01 (TTP62_OVII.06) Tecr CM. HIKe
OnexkrpomarautHas | OK 02 (ITP69_OVTII.06)
HHIYKIUS OK 03 (TTP67_OVII.06) [MpakTrdeckoe
OK 06 (TTP63_OVII.06) 3aHSITHC
OK 07 (TTP68_OVII.06) (paxTHYeckoe
IIK 1.3 (TIP64_OVYIL06) saaHme)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIP5, JIP6,
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12,
JIP28, JIP31
14 | Paznen 5 OK 01 (ITP62_OVTII.06) Tect Cwm. HIKE
Kone6anus u Boiub | OK 02 (ITP69 _OVTI.06)
OK 03 (TTP67_OVII.06) KonrporbHast pabora
Tema 5.1 OK 06 (ITP63_OVII.06)
Mexannueckue OK 07 (ITP68_OVYTII.06) [paxTrdeckoe
konebanust u Bonubl | [1K 1.3 (ITP64_OVYII1.06) 3aHATHE
JIP25, MP4, MP6, MP13, MP17, | (mpaxrieckoe
MP18, MP19, MP20, JIP5, JIP6, | 3ananve)
JIP32, MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13, JIP12, | JlaboparopHas paboTa
JIP16, JIP27, JIP28, JIP31
15 | Tema 5.2 OK 01 (ITP62_OVTII.06) IpakTideckoe CwMm. HIKE
Onexkrpomarauteie | OK 02 (ITPG9 OVII.06) 3QHSTHES
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KOJICOAHUSA U BOJIHBI

OK 03 (IIP67_OVYTL.06)

OK 06 (ITP63_OVYTL06)

OK 07 (TIP68_OVYTL.06)

TIK 1.3 (ITP64_OVTI.06)

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

(MpaxTHYeckoe
3a/IaHKIE)

Tecr

16

Tema 5.3
Onruka

OK 01 (IIP62_OVYII.06)

OK 02 (ITP69_OVYTI.06)

OK 03 (IIP67_OVYTL06)

OK 06 (ITP63_OVYTI.06)

OK 07 (TIP68_OVYTL.06)

IIK 1.3 (ITP64_OVTL.06)

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

Tect

KontporbHast padora

CM. HUXe

17

Pasnen 6. OcHOBEI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIBHOCTH.

Tema 6.1

OCHOBBEI
CHeIHalbHON Teopun
OTHOCHUTEIBLHOCTH.

OK 01 (IIP62_OVYIL.06)

OK 02 (ITP69_OVYTI.06)

OK 03 (IIP67_OVYTL06)

OK 06 (ITP63_OVYTI.06)

OK 07 (ITP68_OVYTL.06)

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

CM. HUXe

18

Pazpen 7
KBanroBas ¢usnka

Tema 7.1
KopnyckynsapHo-
BOJIHOBOM JTyaJI3M.

OK 01 (ITP62_OVYTI.06)

OK 02 (ITIP69_OVYIL.06)

OK 03 (IIP67_OVYTL.06)

OK 06 (ITP63_OVYIL06)

OK 07 (ITP68_OVYTI.06)

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

Ipakmgeckoe
3aHTUE
(mpaKTIYecKoe
3a7IaHVIE)

CM. HUXKE

19

Tema 7.2
Crpoenue atoma

OK 01 (ITP62_OVYTIL06)
OK 02 (ITP69_OVTL06)
OK 03 (ITP67_OVYTL06)
OK 06 (ITP63_OVTL06)
OK 07 (ITP68_OVTL06)
JIP25, MP4, MP6, MP13, MP17,
MP18, MP19, MP20, JIPS, JIP6,
JIP32, MP21, MP23, MP44, MP38,

MP39, MP46, JIP14, JIP13, JIP12,

Tecr

Ipakgeckoe
3aHATHE
(IpakTdeckoe
3a7IaHVIE)

CM. HUXKE
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JIP27, JIP28, JIP31

20 | Tema 7.3 OK 01 (ITP62_OVTII.06) Tecr CM. HIDKe
ATOMHOE PO OK 02 (ITP69 OVII.06)
OK 03 (ITP67_OVYII.06) [MpakTrdeckoe
OK 06 (TTP63_OVII.06) 3AHSITHC
OK 07 (ITP68_OVYTII.06) (TpaKTHYecKoe

JIP25, MP4, MP6, MPI13, MP17| 3ananue)
MP18, MPI19, MP20, JIPS, JIP6
JIP32, MP21, MP23, MP44, MP38
MP39, MP46, JIP14, JIP13, JIP12
JIP16, JIP27, JIP28, JIP31

21 | Pazgen 8. Dnementsl | OK 01 (ITP62_OVII.06) Tecr CM. HIDKe
aCTPOHOMHUU H OK 02 (ITP69 OVII.06)
acTpo(U3HUKH. OK 03 (ITP67_OVYII.06)

OK 06 (TTP63_OVII.06)

Tema 8.1 DneMentsl | OK 07 (HP68_OYH.O6)
aCTPOHOMHH 1 OK 0.9 (ITP61_OVYTII.06)
acTpOQU3HKH. JIP3, JIP7, JIPS, JIP9, JIP16, JIP27
MP1, MP3, MP15, MP12, MP13
MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10

Kpurtepnu onieHKH NPaKTHYeCKOr0 3aaHus:

«5» (OTIMYHO): BBICTABIISIETCS CTYIEHTY, €CIIM pacueTHast W rpaduyeckas 4acTH BBITIOJTHEHBI B
MIOJTHOM 00beMe, perieHrne 0popMIIEHO C COOIIO/IEHUEM YCTaHOBJEHHBIX MPaBHJI; CTYJIEHT CBOOOJHO
BJIa/IEET TEOPETUUECKUM MaTepUajIoM, 6€301IMO0YHO PUMEHSIET €ro IpU PEeLeHUH 3aa4.

«4» (XOpoIIO): BBICTABISETCS CTYICHTY, €CIM IpU BBIIOJHEHUU 3aJaHUs JIOMYILEHBI
HE3HAYUTCIIbHBIC OHH/I6KI/I, pemicHuC O(i)OpMJ'IeHO C CO6J'II-OI[€HI/I€M YCTAHOBJICHHBIX IMPaBUJI; CTYACHT
CBOOOJTHO BJIaJI€€T TEOPETUUECKUM MaTepHaoM, 0€30INO0YHO MPUMEHSET ero MPU PEeLIeHUH 3a1ay;

«3» (yIOBJIETBOPUTEIBHO): BBICTABISAETCA CTYACHTY, €CIM 3aJaHHE BBIIOJIHEHO C «TPyOBIMU»
omnOKaMu, pereHne opopmiIeHo 6e3 cOOTI0AeHUST YCTAHOBJIEHHBIX MPaBUIL;

«2» (HEYIOBIICTBOPUTEIILHO): BBICTABIISIETCS CTYICHTY, €CJIM PaboTa HE BBIMOJIHEHA.

Kpurtepun onenkn 1a00paToOpHOro 3aHATHS:

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

«4» (Xopouio): BBIMOJIHEHBI BCE 3aJaHus Ja0OpaTOpHON pabOThl; CTYAEHT OTBETHUJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSMHU.

«3» (YyIOBIETBOPUTEIILHO): BBIIOJHEHBI BCE 3a/aHUs J1AOOPAaTOPHON paboOTHl C 3aMEYaHUSIMU;
CTYIEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMH.

«2» (HE 3a4TEHO): CTYJAEHT HE BBIMOJHWJI WM BBIIOJHWI HENPAaBUIBHO 3a/1aHUs JIabopaTOpHOU
paloThI; CTYAEHT OTBETHJI Ha KOHTPOJbHBIE BONPOCH! C OUIMOKAMU WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOIIPOCHI.

Kpurtepnu oieHKH TeCTUPOBAHUS:

3a npaBUJIbHO BBIMOJIHEHHOE IeHCTBUE, 33JaHUE BBICTABIISECTCS MIOJIOKUTENbHAS OlleHKa — 1 6at.

3a HeNmpaBUJIBHO BBHIMOJIHEHHOE NEHCTBUE, 33JaHUE BBICTABIIIETCS OTpHIAaTeNbHas oreHka — 0
0asoB.

Jlist onileHKM 00pa3oBaTeIbHBIX JOCTHXKEHUH 00yUaromuxcsi IpUMEHsIeTCsS YHUBEpCaIbHas MIKaJa.

[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX KauecTBeHHas olieHKa ypOBHsI IOJATOTOBKH
OTBETOB) 6amn (oTMeTKa) BepOaTbHBIN aHATIOT
90 + 100 5 OTJIIMYHO

S7




80 + 89 4 XOPOIIIO

70 =79 3 YIIOBJICTBOPUTEIHHO

Menee 70 2 HEYJOBJIETBOPUTEIBHO

Kputepuu onieHKH KOHTPOJILHOM padoThI:

«5» (OTJIIMYHO): 3aCiIy’)KMBaeT CTYACHT, OOHAPYKUBIIUN BCECTOPOHHEE, CUCTEMATHUECKOE U
ry0oKoe 3HaHWE Y4YeOHO-IPOrPaMMHOIO MaTepuaia, yMEHHEe CBOOOJHO BBINOJHATH 3aJaHMs,
MPelyCMOTPEHHbBIE POTPAMMON.

«4» (XOpOII0): BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHCTEMAaTHUYECKHI XapakTep 3HAHUU 1O
TeME M CHOCOOHBIM K HMX CaMOCTOSITEIbHOMY TIOIOJHEHUI0O M OOHOBJICHHIO B XOJI€¢ JajbHeuiei
y4eO0HOI paboThl U MPOPECCHOHATBHON NIEATEIBHOCTH, JOMYCTUBIIUM HE3HAUUTEIbHBIC OIIMOKH TIPH

BBIIIOJIHCHHUH pa6OTBI.

«3» (yIOBIETBOPUTEIILHO): BBICTABISAETCS CTYJEHTaM, JOMYCTUBUIMM MOIPEUIHOCTU B OTBETE HA
TEOPETUYECKHE BOIPOCH! U MPH BHIIOJIHEHUHU MPAKTUUECKOW YacTu, HO 00JIaalolUM HEOOXOJUMbIMU
3HaHUSAMH JUISl UX YCTPAHEHMS 0]l PYKOBOJCTBOM IIPENIOAABATEIS.

«2» (He 3auTeHO): BBICTABIIAETCS CTYAEHTY, OOHApyKUBLIEMY HpoOesibl B 3HAHUSX OCHOBHOIO
y4eOHO-TIPOTPaMMHOTO  MaTepuaia, JOIMYCTUBIIEMY MNPUHIMIIHAIBGHBIE OMIMOKA B BBHIIOJIHEHUH
IIPEyCMOTPEHHBIX TPOrPaMMOi 3a1aHUH.

5.2 IlpoMe:kyTOUYHASI aTTeCTAIUS

[IpomexxyTounast arTecTanus OOYYAIOIIMXCS OCYIISCTBISICTCS [0 3aBEPIICHUH U3YYCHUS
yuebHoro npenMera «Pu3nka» U I03BOJISET ONPEAECTUTh KAYeCTBO U YPOBEHb €€ OCBOCHUSI.
dopma TPOMEKYTOUHON ATTECTAMH T10 NpeaMeTy «Du3nKay — 3a4eT C OLEHKOW M K3aMEH.

Pe3yabTarbl 00yyeHust

OHeHO‘lHLIe cpeacrsa
JJIS l'lpOMe)KyTO‘lHOﬁ aTrTrecraumm

3ader ¢ OEHKOM

OK 01, OK 02, OK 03, OK
06, OK 07, 0K 09,IIK 1.3

Koutpoabnas paGorta
1. 3anuimTe NoKa3aHus MAaHOMETPA, OTPEACISIONICTO JAaBJICHUE KHUIKOCTH
WIN raza B 3aMKHYTOM oObeMe. OTBeT naiiTe 4YuCIIOM, OTHENSS IECATUYHYIO
IpOOb 3arATOM.
Mlla

2. WneanbHpiii Ta3 coBepumi padoty 300 Ik ¥ mpy 3TOM BHYTPEHHSISI SHEPTU
ra3a ysennumiach Ha 300 [[x. Kakoe KonM4uecTBO TEITOTHI OTAAN WX TOTY4HII a3
B 9TOM mporiecce? Jx

4. 3. UneanpHast TeryioBast MalllHa COBEPIIAET 3a OJMH LUKI padoty 100
Jlx. Temneparypa narpesarens 100° C, xonoauisauka 0° C. HaiiTi konmudecTso
TEIuIa, OTJaBaeMoe 3a OJJUH UKJIT XOJIOAUIHHUKY. Jx

4. BctaBpTe IPOMYIIIEHHOE CIOBO:

3akoH [lackans — OCHOBHOM 3aKOH T'MAPOCTATHKH, COIVIACHO KOTOPOMY JIaBJICHHE
Ha TIOBEPXHOCTH KHUAKOCTH, TPON3BEICHHOE BHEITHUMH CHUJIaMH, TIepeaaeTcs
KHUIKOCTHIO BO BCEX HAIPaBIICHHUSAX.

5. Berancanre gaBiieHue, OKa3bIBAEMOE THAPABIMYECKUM MACiIOM € INIOTHOCTBIO
900 kr/M° B IOJTHOCTBIO 3aMOMHEHHOM COCYJIE BEICOTOM 0,7 M. YCKOpeHHe
CBOGOIHOTO Ma/ICHHS IIPHHSTH 33 10 M/c?. I1a.
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9K3aMeH

OK 01, OK 02, OK 03, OK
09, OK 06, OK 09,IIK 1.3

Tect

1. HMcnone3ys nepBblii 3aKOH TEPMOANHAMUKH, YCTAHOBUTE COOTBETCTBHE MEXKITY
0COOEHHOCTSMH TEIIOBOT'O MpoLiecca B UAEAIbHOM I'a3e U €ro Ha3BaHUEM.

K kaxxmomy aneMeHTy MepBOro croidia moadepuTe COOTBETCTBYIOUIMN 3IIEMEHT
13 BTOPOT'O M BHECHTE B CTPOKY OTBETOB BEIOpaHHBIE LU(PHI MOJ COOTBETCTBYIO-
MU OYKBaMH.

OcobeHHoCTH TIpoIecca Hassanwne mpornecca
A) Bce nepenaBaeMoe rasy Kojuue- 1) U3oxopHBIi
CTBO TEIUIOTHI HIET HA COBEPILICHHE 2) N3otepmuieckuit
razoM paboTsI 3) N3obapHbIii
b) V3meneHne BHYyTpEeHHEH SHEPTUH 4) AnnabaTHbIi

rasa paBHO KOJIMYECTBY IepelaHHOI
TETIOTHI, TIPH 3TOM Ta3 HE COBEpIIAET
paboTsI

2. BcraBbTe IpOMyLIEHHOE CIIOBOCOYETAHHE:

- 3TO SBJICHHE BO3HUKHOBEHHUS TOKAa B 3aMKHYTOM IIPOBOIHHKE IIPU
W3MEHCHWU MArHUTHOTO Toysl. JlaHHOe sIBIICHHE JIGKHT B OCHOBE pabOTHI
TeHepaTopOB U TpaHCHOPMATOPOB TOKA.

3. IlepeBenurte B Ila cnemyromue noka3anus:
100 aT
5 Mrna
20 Ila
4. Bribepure npaBUIbHBIC YTBEPKACHUS:
A) C riryOMHOH faBiieHNE )KUIKOCTH YBEITNUNBACTCS.
b) AuanexTpuku-3To BEeIecTBa, He MPOBOMAIINE AIEKTPUICSCKHIA TOK
B) Usmeputhb GU3NUECKYIO BEIUIMHY — 3TO 3HAYUT HANTH OTPELIHOCTD
HM3MEpEHMUS.
I') Ilpu HarpeBaHny NPOBOIUMOCTb METAJIa BO3PACTAET

IIpakTH4Yeckoe 3aganne

1. Ecmu Ttemmeparypa Harpesatens 600 °C, a xomommmsamka (—20) °C, To
KOO(QQHIMEHT TMOJIE3HOTO JIEHCTBUS  HMJCATBbHOTO  TEMJIOBOTO  JIBHTATEINs
MPUOIM3UTENHHO PaBeH. . .

2. B TOnKe TeIIoBOro IBUraTess IPHU COKUTAHUHU TOIJIMBA BHIACIUIIOCH
KOJM4YeCcTBO TeruioThl, paBHoe 50 k/x. KoaddunmenT monesnoro nerictus
nsurarens 20%. Kakyio padoTy coBepuini JBurarensb?

3. Kakoe nasnenue pabodeii cMeCH YCTaHOBUIIOCH B IIMJIMHIIPAX JIBUTATEIIsS
BHYTPEHHETO CrOPAHNSL, ECITH K KOHILY TAKTa CXKATHS TEMIIEPATypa OBBICHIACK C 47°
110 367° C, a 06peM ymensmmmics ¢ 1,8 1o 0,3 n? [lepBonadansHoe AaBieHue 6610 100
KlIa.

4. KakoBa IIOTHOCTb KHCIOpOJa MpH Temmeparype 27° U  HOpPMAIbHOM
arMoc(epHOM JaBiIeHUN?

5. Ompenenuth 4aCOBYIO MOIIHOCTH THIpOHAacoca eciu ero macca 1000 kr, a
CKOpocTh 5 M/c. OIpenenuTh TaKkKe COBEPIIaeMyI0 paboTy.

6. I'mapouwinHap, ABUrasich BO3BPAaTHO- MOCTYHATENbHO CO CKOPOCTHIO 2 M/C,
OCTAaHOBWJICS uepe3 & CeKyHIl TMoclie Hadana TopMoxeHus. OnpeaenuThb
YCKOPEHUE U MY Th, NPOUJICHHBI MEXaHH3MOM TPH TOPMOKECHHUH.

Kpurepuu oneHkn 3auera ¢ OeHKON U IK3aMeHa
— «OTIMYHO» - TEOPETUYECKOE COJIEPKAaHUE Kypca OCBOCHO IMOJIHOCTBIO, 0€3 MpoOenoB, yMEHHs
c(OpMHPOBaHBI, BCE MPEAYCMOTPEHHBIE NPOTrPAMMOM ydeOHbIC 3a/JaHUS BBIIOJHEHBI, KauecTBO HX
BBITIOJTHEHUS OLIEHEHO BBICOKO.
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— «Xopomo» - TEOPETHUYECKOE COJAEp)KaHHEe Kypca OCBOEHO TIOJHOCTBIO, 0e3 mpoOelos,
HEKOTOpbIE yMEHHUs C(POPMHUPOBAHBI HEAOCTATOYHO, BCE IMPEAYCMOTPEHHBbIE MPOTrpamMMol y4deOHbIE
3aJJaHHS BBIMIOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJaHUI BBIITOJHEHBI C OIIMOKAMH.

— «YIOBJIETBOPUTEILHO» - TEOPETHUECKOE COJEpKaHUE Kypca OCBOCHO YAaCTUYHO, HO MPOOEIIbI
HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE yMEHHs pabOThl C OCBOGHHBIM MAaTEpUAIIOM B
OCHOBHOM C(OpPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil OO0y4deHHUs Yy4eOHBIX
3aJJaHU BBIITOJIHEHO, HEKOTOPHIE U3 BBITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHUOKH.

— «HeynoBneTBopUTEIbHO» - TEOPETUYECKOE COAEpKAHHME Kypca HE OCBOCHO, HEOOXOAMMBIE
yMeHus He ¢(hOPMHUPOBAHBI, BBHITIOHEHHBIC YUeOHBIC 33/1aHUs COJePKAT ITPYObIe OMIMOKH.
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Ipuioxkenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT'MH

[Ipn mpoBeneHUH TEOPETUUECKHX M MPAKTUYECKUX/Ta00PATOPHBIX 3aHATUH HCIONb3YIOTCA
CJIEYIOIME NIEAArOTUYECKUE TEXHOJIOTUU:

Ne Hazpanue Ilenb ucnonb3oBaHuUs [Inanupyemslit Onrcanye mopsiaIKa
n/mn | oOpazoBaTenbHOM 00pa3oBaTeIbHOI pe3ynbTaT WCTIOJIb30BaHUSA (aJrOpUTM
TEXHOJIOTHH (C TEXHOJIOTHH HCIIOJIb30BaHUS MIPUMEHEHUS) TEXHOJIOTHH B
YKa3aHHEM aBTOpa) 00pazoBaTeILHOM MIPaKTHIECKOM
TEXHOJIOTHH PO eCCHOHATTEHOM
JIeSITENIBHOCTU
1 TexHonorus Pazsutue MbiciutensH | Bo3aMoXHOCTB ITpuém «Mucepr»
KPUTHYIECKOTO BIX HAaBBIKOB YYaIIUXCs | JMYHOCTHOTO pocta | Ilpmem  ocymectsisiercss B
MBILICHUS , HEOOXOMMBIX HE oOyyaromieroct, HECKOJIBKO 3TAIOB.
TOJILKO B yueOe, HO U B | pa3BUTHUS ero | I sram: Ilpenmaraercs cucrema
0OBIYHOM KU3HM | MHIUBUAYAJIBbHOCTH | MADKHUPOBKH  TEKCTa,  YTOOBI
(ymeHnue  mpuHHMATS | ; MOBBIILICHHE | OAPA3ACIUTh 3aKIIOUCHHYIO B
B3BEULICHHBIC PelICHUs, | 3P PEKTHBHOCTH HEM WH(QOPMAIMIO CIEIYIONINM
yMeTh  paboTaTh  C | BOCIPHUSATHS obpazom:
nH(pOpMaIHeH, nH(pOpMaIny; V  «rajouykoil» mnomedaeTcs
AHAJIU3UPOBATDH ITIOBBIIICHUE TO, qTOo YKE HU3BECTHO
pas3iuyHble  CTOPOHBI | HHTEpPECA, KaK K | ydJalluMcs;
ABJICHUH [p.), T. €. |H3ydaeMoMy - 3HaKOM «MUHYC»
pasBUTHE CIIOCOOHOCTH | MaTepually, Tak U K | IOMe4aeTcs TO, YTO
K CaMOOOpa30BaHUIO. | caMOMy TIpOILIECcCy | IPOTUBOPEUUT ux
o0y4eHus; yMEHHE | IPeJCTaBJICHUIO;
KPUTHYECKH + 3HAKOM «IUTFOC»
MBICTIUTb. roMeyaeTrcs TO, YTO SBISETCS

IUII  HUX  HWHTEPECHBIM U
HEOXHUIaHHBIM;

?  «BOMPOCHUTEIHHBIA 3HAK»
CTaBUTCS, €CIIM YTO-TO HESCHO,

BO3HUKJIO  JKEJaHUE  y3HaTh
OoublIIE.

IT sram: yuTasg TEKCT, ydaliuecs
MIOMEYalT  COOTBETCTBYIOLIUM

3HAYKOM Ha TOJSIX OT/CIbHBIC
a03allbl ¥ MPEIIOKCHHUSL.

I1I JTall: Yuammmcsa
IpeaIaraeTcs
CUCTEMAaTHU3UPOBATH
rH(OPMAIIUIO, PACIIOIOKHUB €€ B
COOTBETCTBHH co CBOMMH
IIOMETKAaMH B CJICIYIOIIYIO
Ta0IHITy:
4oTam:
o0cyxeHre
TaOJINIIBI.
IIpueM cmocobCcTBYET pasBUTHIO
AHAJIMTUYECKOTO MBIIUICHUS TTPU
W3Y4YeHUU HOBOTO MaTepuaia,

ITocnenoBarensHOE
KaXIoi rpadsl

SBIIACTCSA CPEICTBOM
OTCIICKUBAHUS MMOHUMAaHUS
MaTepHuaa)

61



[Ipuém «Knacrep»

O10  cmocobd  rpaduUecKoi
OpraHu3aluu MaTepuaia,
TTO3BOJISIOIIU cienarhb

HarJsIAHBIMU T€ MbICIUTEIbHBIE
IIPOLIECCHI, KOTOPBIE IPOUCXOIST
MIPH TIOTPY>KEHUU B TY HIIM UHYIO

TEMY. Knacrtep SIBJISICTCSI
OTpakeHUEM HEJIMHEMHOU
(hopmbI MBIILICHUSL.

ITocnenoBaTenbHOCTD NCHCTBUIA:
1. ITocepenuHe YUCTOrO JHUCTa

(kmaccHOM  TOCKM)  HammcaTh
KITIOYEBOE CJIOBO WIH
MpeUIoKEHHE, KOTOpOE
SIBIISICTCS.  «CEpALIEM»  HJIEeH,
TEMBI.

2. Bokpyr «HakugaTh» CIOBa
WA MPETIOKCHUS,
BBIpKAlOIIME HUaeH, (aKThl,
o0pa3pl,  MOAXONAILIUE IS
TAaHHOM TEMEI. (Monemn

YCTPOWCTB U MPUOOPOB)

IIpoGiiemHoe [Tpusneus cTyneHToB K | CaMOCTOSTEIBHBIN HacTUYHO-TIOMCKOBBIA METO/T
oOydeHue aKTHUBHOM (wm ¢ TOMOIIBIO oOydeHus:
(T.A.WnbuHa) MBICITTEITLHOM VUIATENA)  aHaJK3 | CO3JaHue IPOOIEMHOM
1. MpOoOJIEMHOE | IS TENNbHOCTH, K | TpOOIEMHBIX CUTyalliH TIpH  OOBICHCHUH
W3JI0KEHUE; PELICHHIO pasHoOro | CUTyalif, W HX | HOBOTO MaTepuaia (BOIPOCHL,
2. 4YacTHYHO — | poja 3a7ad, KOTOpHIE | pelIeHHs 3asayva, AKCIIEPUMEHTAIIEHOE
MTOMCKOBAsI HETIOCPEICTBEHHO ITOCPEICTBOM 3aJlaHue Tpd  3aKpeIUICHUU
JeSITebHOCTB; CBSI3aHBI C | BBIIBHKEHUS yueOHOTO MaTepHaia)
3. coJiepKaHUuEM MIPeUIOKEHHH, KOJIJIGKTUBHOE o0CyXieHHe
camocTosITenbHas | yaeOHOrO MaTepuana. | TUIOTE3, WX | BO3SMOXHBIX ITO/TXOJIOB K
UCCIIeIOBATENbCKA 000CHOBaHUS U | pelICHUIO poOIeMHON
S AATEILHOCTb. JIOKa3aTeNIbCTBA, a | CUTYyalluH (ypox
TaKKe  TPOBEpKA | cMcTeMaTh3aluu U 0000IIeHHS
MIPaBUILHOCTH 3HAHUN).
pelIeHHS. Metox npoOieMHOro
W3IIOKEHUS
BBIBUTAIOTCS. ~ THIIOTE3BI  I10
TeMe, OTBepras OJHA H
apryMEHTUpYsl BBIOOp JpPYTHX,
BBICTpavBaHHE JIOTHKH
paccyxaeHuil, aHam3
MTOCTaBJICHHBIX mpo0iemM
(u3yuenue HOBO TEMBI,
MOCTAaHOBKa TEMbl M  LeJel
ypoka)
KonTekctHOE Ob6ecnieuenne YMmenne Keiic — MeTon (He3aBepIIEHHBIH
o0yueHune JIMYHOCTHOTO aHaJIM3UPOBATH METO/)
(A.A.BepOuukuii) | BKJIIOYEHHS CTyIE€HTA B | IPOOJIEMBI, HCKaTh | CTYAGHTaM OyJeT MNpeJioKeHa
yueOHYIO aJIeKBaTHBIE JWIb 9acTh WHQOPMAIMH, BCIO
JESITeTbHOCTh CHOCO0BI HX OCTIbHYI0  HMHMOpMAaLMIO -
pelleHHs, TO3HAHUE | CTYIEHTHl MOTYT IOYEPIHYTh

CIIOKHYIO,
MHOTOTPAHHYIO

aub0 W3 JMYHOIO OIBITa, JHOO
u3 TIPYTHX HCTOYHHUKOB
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CTPYKTYpPY CBOEH
Oymytei

PO ECCHOHATTEHOM
JeSITeTbHOCTH

nHpOpPMAaLIUH — I-net,
CIIpaBOYHAs JIUTEpaTypa,
KypHAJIBI, CTICIIHAIINCTEL,
oOnanarorye OTIBITOM B
pelIeHNH JaHHBIX TPOOIeM W
T.IL (pm MIPOBEICHUH
71a0opaTopHBIX paboT, pelicHHue
Ka4eCTBEHHBIX M  PAaCYCTHBIX
3a1a4)

[Henosas urpa
3TO METOA
oOyueHus

IPYIIOBOTO
COBMECTHOM
JeSITEeNbHOCTH B IIpolecce
pemieHus  oOIIMX  3a7ady B
YCIIOBUSIX MaKCHUMaJIbHO
BO3MOXHOTO MpPUOMIKEHUS K
peaNbHBIM pOoOIEeMHBIM
cuTyausiM (IpU  3aKpeIuIeHUU
H3yYEHHOTO Marepuaia,
cUCTeMaTHU3aluu 3HAHUH,
MIPAKTUYECKUE 3aHATHS).
KonTekcTHsle 3a1aun
(mpakTHKo-
OpPUEHTHPOBAHHBIE)
3a7a4M, BCTPEUYAIOTCA B TOU
WM MHOW pealbHOW CUTYallMH.
Ux xoHTekcT obecrieunBact
YCIOBUSL I TNPUMEHEHUS U
pa3BUTHA 3HAHUHN MPU PEILICHUH
mpobieM,  BO3HUKAIOIIMX B
peanbHOM KHU3HH (TPaKTUYECKHe
3aHATHSA, JJADOpATOPHBIE paOOTHI,
9Tan 3aKpeIvieHWs 3HaHUM Ha
YpOKe).
Mo3rosoii mrypm
W3yuenue HOBOro matepuaia

3nopoBrecbeperaro
11ast TEXHOJIOTHsI
(H.K.CmupHOB)

OO0ecrieuenue
CaHUTAPHO-
THTHEHUYECKOTO
COCTOSIHHSI YIEOHOTO
ITOMEIICHMS
(ocBemienwue,
MPOBETPHUBAHUE,
TEeMIIEpaTypHBIN
PEXHM)
OMoLOHAIbHAS
paspsjika

CobmroieHue
ONITUMAIEHOTO
BO3IYIITHO-
TEIUIOBOrO PEKUMa
B ayIUTOPHH.
Ilo3utuBHas
MCUXOJIOTHYECKAsT
aTMocdepa.
IMonnepxanue
pabotocnocobHoCT
W Ha 3aHSITHH.

KonTtposp ocBemieHus Bo Bpemst
3aHATHUSA

Jdunamuueckas naysa
OU3KYITMUHYTKA B CEpPEIUHE
3aHaTus (1-2 MuH).
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