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PabGouast mporpamma ydeOHON mucnuiuiiHBl «®Pu3MKa» pa3paboTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), deaepaibHON
00pa3oBaTeNbHONW MPOTPaMMBl CpeJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Mumnnpocsemmenuss Poccun ot 18.05.2023 Ne 371 (akTyanpHast penakius), paclopsIKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmnun
npenofaBaHus  o0me0Opa3oBaTENbHBIX  TUCHUIUIMH C  y4eTOM  NpogecCHOHATbHON
HAMpaBJICHHOCTH MPOTPAMM CPEAHEr0 MpodecCHOHATBLHOrO 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlernapraMenTa rocy1apcTBeHHOU MOJIMTUKU B cepe
cCpeaHero  MpoQecCHOHaTbHOrO  oOpa3oBaHuMs M NPO(GECCHOHATBHOIO  O0y4eHHUs
Mumnrnpocgermienus: Poccun «O HampaBieHun pexomennaiuii»y ot 14 utons 2024 r. Ne 05-1971
(Pexomenmamuu mo peanu3anuu CpeaHero odOmero oOpa3oBaHUsi B TpeAerax OCBOCHUS
0o0pa3oBaTeNbHOIl MPOrpaMMbl CPEAHEro MPO(PECCHOHAIBHOIO OOpa30BaHMs), METOJIUKU
npernofaBaHus o0Ie00pa3oBaTebHOW TUCHUIUIMHB «®Du3nka» © npuMepHON paboueit
nporpaMMel  00mIe00pa3oBaTenbHOM  AMCHUILIMHBL  «DPu3nukay Uil NpodeccHOHAIbHBIX
00pa3oBaTesbHbIX OpraHu3aluii 0JJ00peHHbIX Ha 3aceganuu Ilegaroruueckoro cosera ®I'BOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, PeaepanbHOro
rocyIapcTBeHHOro obOpasoBarenpHOro crapmapra (maree — P@I'OC) mo mpodeccun 15.01.37
Crnecapb-HaNnaguuK KOHTPOJIBHO-U3MEPUTEIBHBIX NPUOOPOB M aBTOMATHUKH, YTBEPKICHHOTO
npukazoM Munnpocseuenus Poccun Ne903 ot 30 Hos10pst 2023 1.

Opranuzanus-pazpadotuuk: Cankr-IletepOyprckoe roCyJapCTBEHHOE 010 KETHOE
npodeccuoHalbHOe 0o0pa3zoBaTenbHOe yupexnaeHue «Kostemxk
aBTOMaTu3allv ITPOHU3BOACTBCHHBLIX IIPOLHCCCOB W IMPHUKIAAHBIX
MHQPOPMAIIMOHHBIX CHCTEM.

[Tporpammy cocraBuna YuueB E.M., npenogaBatens CII6 I'BIIOY «Komnemk aBTOMaTu3anuu
MIPOU3BOJCTBAY.

[Tporpamma paccMoTpeHa 1 0100peHa Ha 3acelaHii METOJMYECKOW KOMHCCHHU, TPOTOKOJ Ne8 oT
27.04 .26 r.
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1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«DOU3UKA»

1.1. MecTo y4eOHOI AUCHHUILVINHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsl CIIO

OobmeobpazoBarenbHas yueOHas JucHUILIMHA «Pu3nKa» ABIseTCs 0053aTeIbHON YaCThIO
0011e00pa30BaTEIbHOrO LUKIA OCHOBHOW OOpPa30BaTEIbHOW NPOrpaMMbl B COOTBETCTBHM C
®I'OC no nmpodeccuun 15.01.37 Crecapp-HanaauuK KOHTPOIbHO-U3MEPUTEIBHBIX TPUOOPOB U
ABTOMAaTHKH.

1.2. llesqin 1 NJIaHUPYeMble pPe3yJIbTaThl OCBOECHHSI YUeOHOM THCIMIINHBI

1.2.1. Hean y4eOHOH AUCHMIUIMHBI B COOTBETCTBMH ¢ coaep:xkanuem DOII
COO
Conepsxanne nmporpaMMbl «Du3uKay HAMIPaBICHO HA TOCTHYKCHHUE CIICTYIONTUX IICJICH:
(dhopMUpOBaHHE MHTEpPECA U CTPEMIICHHUS O0yUYAIONUXCS K HAYYHOMY U3YYCHHIO MTPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEACTABICHWA O HAYYHOM METOJe TO3HaHUS W  (OPMHpPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;
(dhopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HM3ydeHHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKHU;
(dbopMupOBaHHE YMEHHUI OOBSCHSTH SBICHHUS C MCIOIL30BAaHUEM (U3MUYSCKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEIbCTB;
(bopMHIpOBaHKE TPEACTABICHUH O PO (PU3UKH JUTS PAa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA.



1.2.2. Ilnannpyembie pe3yJibTaThbl OCBOCHHSA

PI'OC COO u ©1OoC C110

0o0meodpa3oBaTeIbHOM y4eOHOH TMCHUILIMHBI B COOTBETCTBHHM C TPeOOBAHUSIMU

Kon u naumenoBanue
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHl/IpyeMl)Ie pe3yJabTaTbl 0OCBOCHUSA TUCHUILIMHBI

JIMYHOCTHBIE PE3YJAbTAThI

MeTaHpellMeTH])Ie Pe3yJdbTaThI

HpeHMeTHbIe pe3yabTaThbl

OK 02. Hcnoab3oBaTh
COBPEMEHHBIE CPEJCTBA IOHCKA,
aHaJIN3a U HHTEPIPETALUU

nHbpOpManuu W WH(POPMAIMOHHEIC
TEXHOJIOTHH ISl BEITIOJHEHHS 3a1a4
npodeccHOHANEHOMN NesITebHOCTH.

OK 03. ITnmanupoBats u
peanu30BHIBATD coOCTBEHHOE
npoeCCHOHAIBHOE M JIMYHOCTHOE
pasBuTHE, NPEANPUHUMATEILCKYIO
JIeSITeIbHOCTD B PO eCCHOHANBHON

JP 01. I'paxxnanckoe
BOCIIMTaHHE:
c(hopMHUPOBAHHOCTH
TpaXkIaHCKOH TTO3HIINN
oOyJaromierocsi Kak akTHBHOT'O
U OTBETCTBCHHOTO  WIICHA
poccuiickoro o0111eCTRa;
MIPUHATUEC TpaJUIIMOHHBIX
00IIIEYETOBEUCCKIX
TYMaHHUCTUYCCKUX u
JIEMOKPATUYECKUX LIEHHOCTEH;

MP 01. OBJagenue
YHUBEPCAJIbHBIMH Y4eOHBIMH
MO3HABATEILHBIMH JeHiCTBHSIMMH:
0a30BbIe JJOTHYecKHe JIeiicTBHA:
CaMOCTOSTENTFHO (POpMyTHpOBATE H

aKTyaJIM3UpOBaTh npoOremy,
paccmarpuBaTh €€ BCECTOPOHHE;
ONPEAENTATh IENH  JIeSITENbHOCTH,

3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTIDKCHHUS; BBISBJIATh
3aKOHOMEPHOCTH U HPOTUBOPEUHS B

P 01. ITowumate ponb (GU3UKM B HKOHOMHYECKOM,
TEXHOJIOTHYECKOW, COIMANBHOM H STHYECKON cdepax
JIEITCIIHOCTH YENIOBEKa, pPOJIb M MECTO (H3HKH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJIb ACTPOHOMHH B
MPaKTUYECKOH NEATENIbHOCTH YeNOBEKa M JalbHEeHIeM
HayYHO-TEXHUYECKOM Pa3BUTUH, 3HAYCHHE OMHUCATENBHOM,

CHUCTEMATU3UPYIOLIEH, 00BACHUTENHLHOM u
NpOTHOCTHYECKOH — (yHKUMil  (u3Myeckoil Teopuu -
AIIEKTPOAMHAMUKH, crienuaIbHON TEOpUU

OTHOCHTEJILHOCTH, KBAaHTOBOH (DU3UKH, POJIb (HU3HUYECKOM
TeOpUH B (POPMHUPOBAHUH MPEIACTABICHUN O (PHU3HMUCCKOU

cdepe, HCIONB30BATh 3HAHHS II0 | TOTOBHOCTh BECTH | pacCMaTPHUBaEMBbIX ¢du3nueckux | KapTUHE MUpa, MECTO (PU3MYECKOI KapTHHBI MUpa B 001LEM
MIpaBOBOMI u ()MHAHCOBOHM | COBMECTHYIO AEATEIBHOCTh B | SBICHHAX;  pa3padaTeiBaTh  IUIaH | PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN
IPaMOTHOCTH B Pa3IU4YHBIX | UHTEpEcax TPaKAAHCKOTO | pelmIeHuss TpoOJieMbl C  y4eTOM | O IPHUPO/IE;

KU3HEHHBIX CUTYalHsX. oOmecTBa, yd4acTBOBaTh B | aHanu3a uMmeromuxcs marepuanbHelx | [P 02. Tlonumare posnb (GU3NKM B 3KOHOMHYECKOH,
OK 04. O¢ddexTrBHO | caMOyIIpaBICHUN B|H HEMaTepUaJbHBIX  PECYPCOB; | TEXHOJIOTUYECKOM,  DKOJOTMYECKOM, COUMANIbHOH U
B3aMMOJICHICTBOBaTh M pPaboTaTh B | 0Opa3oBaTENbHON BHOCHUTh KOPPEKTHUBBI B | 3THYECKOH cepax IesTeNbHOCTH YeJI0BeKa, POJIb U MECTO
KOJJIEKTUBE U KOMaHJE. OpraHu3aluy; YMEHHUE | AEATENbHOCTD, OLIEHMBATh | (PU3MKHU B COBPEMEHHOM HaAyYHOH KapTHHE MHpa, 3HAYCHHUE
OK 06. IlpoBepsaTs TpaxkIaHCKO- | B3aMMOJEHCTBOBAThH C | COOTBETCTBHE pE3yJIbTaTOB LENAM, | ONMUCATEIbHOM, CHCTEeMAaTH3UpPYIOmeH, OObSICHUTEIFHON U
MaTPUOTHYECKYIO MO3UIIHUIO, | COIMAIBHBIMA WHCTUTYTaMH B | OLIGHMBATh  PUCKH  IOCJIEACTBHH | IPOrHOCTHYECKOM (GYHKUMH (Qu3NYeckod Teopuu -
JIEMOHCTPUPOBATh OCO3HaHHOE | COOTBETCTBUU c UX | JESTENbHOCTH; KOOPAMHHPOBATH M | MEXaHMWKH, MOJIEKYJIAPHOW (U3UKHM M TepMOIAMHAMUKH,
MTOBE/ICHNE Ha ocHOBe | QYHKUMSIMH W Ha3HAYCHUEM; | BBINOJNHATH pabOTy B  YyCJIOBHAX | poib  ¢u3uyeckod  Teopun B (DOPMHPOBAHUU
TPaAULIHNOHHBIX POCCHHCKHMX | TOTOBHOCTH K TYMAHUTAPHON U | pEaybHOTro, BHUPTYaJIbHOTO U | mpeAcTaBieHuit 0 PU3NUECKOI KapTHHE MHPa;
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, | BOJIOHTEPCKOM JAEATENbHOCTH; | KOMOMHMPOBAHHOIO ITP 03. Pa3nuuaTh ycIoBHS NPUMEHMMOCTH MOJEJeH
B TOM 4uUCIIe ¢ yuerom | JIP  02. TlaTpuoruueckoe | B3aUMOJCHCTBUS; ¢u3UYecKnX TeJ M TPOLECCOB (SBJICHMI): OJHOPOIHOE
rapMOHHM3alMM MEKHAI[MOHAIbHBIX | BOCIUTAHUE: pa3BUBaTh KPEATUBHOE MBIIUIEHUE | 3JIEKTPUYECKOE U OJHOPOJHOE  MAarHUTHOE  MOJH,
U MEXPErHOHAJIbHBIX OTHOIIEHHH, | CPOPMUPOBAHHOCTH IIPY PEIICHNH KU3HEHHBIX ITPO0OJIeM. | TapMOHMYECKHE KOJeOaHWs, MaTeMaTHYeCKHH MasTHHK,
MPUMEHATh CTaHAApPTHl | POCCUICKON TpakIaHCKON | Da30BbIe HCCIeN0BaTeNbCKHAE | UACANbHBIN NPYKUHHBIN MasTHUK, TAPMOHUYECKHE BOJIHBI,
AHTUKOPPYIIUOHHOTO IIOBEJIEHUS. UACHTUYHOCTH, MAaTPUOTHU3MA; | HelCTBHSI: W/leaNIbHbIA  KoJe0aTeNbHBI  KOHTYp, TOHKas JIMH3a,
OK 07. CopelicTBOBaTh | IEHHOCTHOE  OTHONICHWE K | BIQJETh HAYYHOM TEPMHHOJIOTHEW, | MOJeNel aTomMa, aTOMHOTO sIpa W KBaHTOBOW MOJEIH
COXPaHEHHIO OKPY)KAIOMmEH Cpeapl, | TOCYIapCTBEHHBIM CHMBOJIAM, | KIIFOYEBBIMH HMOHATHSIMH M METOJIaMH | CBETA;

pecypcocOepekeHnto, TMPUMEHSTh | JOCTHKCHUSIM poccuiickux | puzmueckoi HAYKU; Brnagets | IIP 04. Pasnuuarh ycIOBUST TPUMEHUMOCTH MOJENei
3HaHMA 00 W3MEHEHWH KIMMAaTa, | YIeHBIX B 00JacTH (U3UKH M | HaBBIKAMH yaeOHO- | pu3MYeCcKHX Ten M MPOIECcCOB (SBICHWH): MHEpPIHAIbHAS




TIPUHLUIIB OepexITIBOTO
MIPOU3BOJICTBA, 3 pexTruBHO
efcTBOBATh B 4Ype3BbIYAWHBIX
CUTYyaIusX.

IIK 1.5. Yurtats »3aexTpUUYECKUE
CXEeMBbl TOJKIIOYEHUS KOHTPOJIBHO-
U3MEPUTENILHBIX IPUOOPOB U CUCTEM
aBTOMATHKHU.

K 3.5. Pa3pabaTsiBaTh NpPOCTEHIE
CXEMBI pPabOTBl M PETYIUPOBAHUS
KOHTPOJIbHO-U3MEPHUTEIBHBIX
IprOOPOB U CHCTEM aBTOMATHKH.

TEXHHKE;
JIP 03. HdyxoBHO-
HPaBCTBEHHOE  BOCIHTAHUE:
c(hOpMUPOBAHHOCTH

HPaBCTBEHHOTO CO3HaHUS,
ITUYECKOTO MOBEJICHUSI,;
CIOCOOHOCTh OIICHUBATh
CUTyalldi0 ¥  NPUHUMAThH
0CO3HAHHBIC petieHus,
OpPHUEHTHPYICh HAa MOPAIBHO-
HPaBCTBEHHbIE  HOPMBI |
LEHHOCTH, B TOM YHCIE B

ACATCIIBHOCTU YUCHOI'O,
OCO3HaHHEC JIMYHOT'O BKJIaga B

IIOCTPOCHHE YCTOWYMBOTO
Oymy1mero;

JIP 04. IcreTuyeckoe
BOCITUTaHHE! ICTETHYECKOE
OTHOIIEHUE K MHUpPY, BKIIOYas
ACTETUKY HAYYHOTO
TBOPYECTBA, TIPHUCYILETO

¢dusnUecKoi Hayke;

JIP 0S. TpyaoBoe BocIIUTaHUE:
MHTEpEeC K Pa3IMIHBIM chepam
npodeccCHOHAIBLHOM

NeSITeIbHOCTH, B TOM UHCIE
CBSI3aHHBIM C  (U3UKOH W
TEXHUKOU, YMEHHUE COBEpUIATH
OCO3HAHHBIN BeIOOp Oymymien
mpod)ecCH U Pear30BbIBATH

COOCTBEHHBIE KU3HEHHBIE
TUTaHB;

TFOTOBHOCTh U CHOCOOHOCTH K
00pa30BaHUIO u

camM000pa30BaHUI0 B 00JIACTH
(¢U3MKN Ha MPOTSDKEHUM BCed
JKU3HU,

JIP  06.
BOCIIUTAHHE:
chopMHpOBAHHOCTH

JKOITOTHUECKOE

HCCIIEIOBATEIbCKOM M MPOEKTHOU
JEeSTeIbHOCTH B OO0NAcTH (DH3HKH,
CIIOCOOHOCTHEIO U TOTOBHOCTBIO K
CaMOCTOSTEIIFHOMY TOUCKY METOJIOB

pereHus 3a1a4 (bu3rIECcKOro
COJIePIKAHUS, MPUMEHEHHIO
pasnMYHBIX ~ METOJOB  IO3HAHHS;

BIAJ€Th BUAAMH JEATEIBHOCTH IIO
MOJyYEHHIO HOBOTO 3HAHHS, €ro
HHTEPIIPETAINH, TPEeOOPa3OBaHHIO H
TPUMEHEHHIO B PA3JINYHBIX YUEOHBIX
CHTyalussXx, B TOM 4YHCIE TPH
CO3MaHWU  y4eOHBIX TPOEKTOB B
obnacTu ¢busuky; BBISIBJIATh
MPUYHNHHO-CJIEACTBEHHBIE CBA3UM W
aKTyaJM3UPOBATh 3a/1a4y, BBIIBHUIATh

TUIIOTE3y €€ pEILICHUs, HaXOIUTh
apryMeHTbl i1 JI0Ka3aTellbCTBa
CBOMX  YTBEpXKIEHUW,  3a/1aBaTh

rapamMeTpsl ¥ KPUTEPHUH DEIICHHS;
aHAIN3UPOBATH TIOJyYEHHBIE B XOJIE

petieHus 3a7a4u Pe3yJIbTAThI,
KPUTHYECKH OLICHUBATH Hx
JIOCTOBEPHOCTH, MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX  YCIIOBUSX;
CTaBUTh U (dbopMyIHpOBaTH
coOCTBEHHBIE 3a1a9u B

00pa3oBaTeNbHON JIeATENHHOCTH, B
TOM 4YHCIIE TPU U3yYCHUH (PU3UKH;
JaBaTb OIICHKY HOBBIM CHUTYyalUdAM,
OLIEHUBATh TMPHOOPETEHHBIN OIIBIT;
YMETh MIEPCHOCHUTD 3HAHUS TI0 (PH3UKE

B MMPAKTUYCCKYIO 00acThb
KUBHCACATCIIBHOCTH, YMETH
HUHTCTPUPOBATL 3HAHUA W3 Pa3HbIX
y‘le6HHX MMpeaAMETOB; BbIJIBUT'aTh
HOBBIC uaeu, npeaiaraTtb
OPUTHUHAJIBHBIC TTOJAXO/AbI U PCIICHUS,
CTaBUTh HpO6J’IeMI)I u 3aJ1a4u,
JOITyCKaroninue AJIBTCPHATHUBHBIC

CHCTEMa 0TCYETa, A0COIFOTHO TBEPZOE TENNO, MaTepHAIbHAs
TOYKa, PAaBHOYCKOPEHHOE ABMKXEHHE, CBOOOTHOE Na/ICHHE,
a0COJIIOTHO ympyrasi Jeopmanus, abCOTITHO YIPYroe u
aOCOJIFOTHO HEYNpPYroe CTOJKHOBEHUS, MOJEIHM Ta3a,
JKHJIKOCTH W TBEPHOro  (KpUCTAUIMYECKOr0)  Tea,
WIea’dbHBI  ra3, TOYEYHBId  3apsAl, OJHOPOIHOE
JNIEKTpUYECKOe T0JIE;

Paznnyate ycnoBust (rpaHuipl, 00JacTH) NMPUMEHUMOCTH
(GU3UYECKNX 3aKOHOB, IIOHMMAaTh BCEOOHIMH XapakTep
(GyHIaMEHTAaNbHBIX ~ 3aKOHOB M OTPAaHWYEHHOCTH
WCTIONIb30BAaHMS YAaCTHBIX 3aKOHOB;

IIP 05. Aranm3upoBaTh M OOBACHATH AIEKTPOMArHUTHEIC
MIPOLIECCHI U SBJICHUS, HCIIONB3YsI OCHOBHBIC MTOJIOKEHUS
3aKOHBl JJCKTPOJMHAMUKHM M CIELHANIbHOW TEOpuHu
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHs 3JICKTPUYECKOTOo
3apsima, cwia  Awmmepa, cuwia  JlopeHnma, 3aKkoH
3JIEKTPOMAarHUTHOW WHAYKIMHU, NpaBuio JleHua, cBs3b
O/1C caMOMHAYKIIUHU B 3JIEMEHTE IEKTPUUECKON LEMH COo
CKOPOCTBIO  HM3MEHEHMs  CHJBl  TOKa,  IIOCTYJAThI
CIEHATEHON TEOPHH OTHOCUTENFHOCTH DWHINTEHHA);

IIP 06. AHan3upoBaTh 1 OOBACHATH KBAHTOBBIC IIPOIECCHI
W SIBJICHUS, WCIIOJIB3YS IIOJIOKEHUS KBAaHTOBOM (H3MKH
(ypaBHeHue OiiHmTeliHa A1 QoTorddeKrTa, NMepBHIA U
BTOpPOl moctynarel bopa, NpHHOIHI — COOTHOLIEHHS
HeomnpenesneHHocTed ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO0 M MAacCOBOTO YHCET U PHEPTUU B SJACPHBIX
peaxImax, 3aK0H paJ0aKTUBHOTO pacnaia);

P 07. AHanu3upoBaTh M OOBSACHATH MEXaHUYECKHE
MIPOIIECCHI U SIBJICHUS, HCIIONB3YsI OCHOBHBIE TOJIOKEHHUS 1
3aKOHBl MEXaHHKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBIDKEHUS, (OPMYJIBI KHHEMAaTHKH PaBHOYCKOPEHHOTO
JIBIDKEHUs, npeoOpasoBaHus [ammies Ui CKOPOCTH H
nepeMelleHus, 3aKOHBI HeroTona, TPUHINAT
OTHOCUTENIbHOCTH ["anuies, 3aKOH BCEMUPHOTO TATOTEHUS,
3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAaHUYECKOH sHepruuy,
CBSI3b PAbOTHI CWJIBI C W3MEHEHHEM MEXaHMYEeCKOH
SHEPTUH, YCIIOBHS PaBHOBECHS TBEPIOTO TENA), IMIPH ITOM
HCTIONB30BaTh MAaTeMaTHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBHS MIPUMEHIUMOCTH (DPU3UIECKUX 3aKOHOB:
npeobpa3oBanuii ['anmmnes, BTOPOro W TPETHETO 3aKOHOB




SKOJIOTHYECKOH KYJIBTYPBI,
0CO3HaHHE ria00aIbHOI0
xapakTepa SKOJIOTHYECKHUX
npo0iem;

[UIAHUPOBAHUE u

OCYILIECTBJIICHHE JEHUCTBUM B
OKpy>KarolleH cpelie Ha OCHOBE
3HaHUS 1eJed yCTOWYMBOIO
Pa3BUTHSA YEIIOBEUECTBA;

Pacuupenue OIbITa
JIESITEIbHOCTH DKOJIOTHYSCKOM
HAaIpaBJIEHHOCTH HA OCHOBE

HMEIOIINXCSA ~ 3HAHUH 110
¢busuke;

JIP 07. lleHHOCTH Hay4HOTO
MMO3HaHUsA: cHOPMUPOBAHHOCTH
MHUPOBO33pEHHUS,
COOTBETCTBYIOIIETO
COBpPEMEHHOMY YPOBHIO

pasBUTHS (U3NYECKOH HAayKH;
OCO3HaHME IIEHHOCTH HAYYHOU
JEeATeIbHOCTH, TOTOBHOCTH B
mpouecce M3y4eHHs (HU3HKH
OCYIIECTBIISITh MPOEKTHYIO H
HCCIIEeI0BATEIbCKYTO
NeSITeIbHOCTh MHINBUAYAIBEHO
U B TpyIIIe.

penIeHus.

pa6ora ¢ undopmanmeii:

BJAJE€Th  HAaBbIKAMH  MOJYyYCHHMS
nHdopmanuu (bu3HIeCcKOro
COZIEpKaHUSI U3 MCTOYHHKOB Pa3HBIX
THIIOB, CaMOCTOSITEIILHO
OCYLIECTBIISITH ~ IIOMCK,  aHAaJN3,

CHCTEMaTHU3aLUI0 ¥ HHTEPIpETaLHIo
nHpopManuy pasTUYHBIX BUIOB U

(GopM  IMpeACTaBICHUS; OLCHUBATDH
JOCTOBEPHOCTb UHPOPMALIUH;
HCIIONB30BAaTh cpexcTBa
UH(OPMALMOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B
peUICHUN KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX u
OpraHnu3alMOHHBIX 3aga4 C
coOuoIeHIEeM TpeboBaHui
9PrOHOMHKH, TEXHUKU O€30MIaCHOCTH,
THTHCHBI, pecypcocOepexeHus,

NPaBOBBIX U ATHYECKUX HOPM, HOPM
HHPOPMALMOHHON OE30MIaCHOCTH;

CO37aBaTh  TEKCTBI  (DU3MYECKOTO
COJICpKaHUs B Pa3iIMYHBIX GopmaTax
C y4eTOM Ha3HauYeHUs UHPOPMALUH 1

LEJIEBOM  ayJAUTOpHUH, BbIOMpas
OIITUMAJIbHYIO hopmy
NPEACTaBICHUS U BU3YaTU3aIHH.

MP 02. Ogianenue
YHHBepCaJbHbIMH
KOMMYHHKATHBHBIMH
JAefCTBUSAIMH:

00IIeHHe: OCYIICCTBIATH OOIICHHE
Ha ypoKkaX (hM3UKU M BO BHCYPOUHOM
NeSITeIbHOCTH; pacro3HaBaTh
MIPEITOCHUIKH KOH(JIUKTHBIX
CI/ITyaHI/II\/’I n CMsT4YaTh KOH(bJ'II/IKTI)I;

pa3BepHyTO M JIOTMYHO WU3Jararb
CBOIO TOYKY 3pEHUS c
HCIOJIB30BAHUEM SA3BIKOBBIX CPCIACTB.

HproToHa,  3aKOHOB  COXpaHEHHS  HMIyJnbca |
MEXaHWYECKON SHEPTUH, 328KOHA BCEMHPHOTO TATOTCHUS;
ITP 08. AnanuzupoBath M OOBSCHATH TEIIOBBIE TPOLIECCHI

U SBJCHUS,  HUCIOJIb3YSd  OCHOBHBIE  TIOJIOXKECHHS
MOJIEKYJISIPHO-KUHETHUECKON Teopuu u 3aKOHBI
MOJICKYJISIpHOW ~ (U3UKK ¥ TEPMOJWHAMUKH  (CBSI3b

JIaBJICHUS] MJEaJbHOIO ra3a CcO CpeiHell KHHeTHYecKOou
SHeprueil TeIUIOBOrO [BMXKEHUS M KOHLEHTpAIUeH ero
MOJIEKYJ, CBSI3b TEMIIEpPAaTyphl BEIIECTBA CO CpPEIHEH
KHHETHYECKOH 3HEpTrHel TEIIOBOTO ABM)KEHHS €TI0 YacTHI],
CBSI3b JIABIICHWSA HJIEATbHOTO Ta3a C KOHIGHTpalue
MOJIEKYJl M €ro TeMIlepaTypoi, ypaBHeHHe MeHzemneeBa-
Knaneiipona, mnepBblii 3aKOH TEPMOAUHAMUKH, 3aKOH
COXpPaHEHMS HEPTHH B TEIUIOBBIX Ipolieccax), MpH ITOM
HCTIONB30BaTh MAaTEeMaTHYECKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh yCIIOBUS IPUMEHUMOCTH  YpaBHEHHA
MenneneeBa-Knaneiipona;

P 09. Ananu3upoBaTh M OOBSCHATH 3JIEKTPUYECKHE
SIBICHUS, WCIOJIb3ysd OCHOBHBIE IIOJNIOXKEHUS U 3aKOHBI
JIEKTPOAMHAMUKN (3aKOH COXPAHEHHS BIIEKTPHUECKOTO
3apsna, 3aKOH Kyrona, MOTEHIUATIBHOCTh
JIEKTPOCTATHYECKOTO  TIOJIS, HPHHIUII CYIEPIO3HIUH
NIEKTPUUECKUX TIOJICH, IIPH 3TOM YKa3blBasi yCIOBUSA
IPUMEHUMOCTH 3akoHa KyioHa, a Takke NpaKTHYECKH
Ba)XKHBIC COOTHOILICHUS: 3aKOHBI OMa AJIst ydacTKa LEeTH U
I 3aMKHYTOM 3JIEKTpUYECKOW 1enH, 3aKkoH Jlxoyms-
Jlenna, mnpaBwia Kupxroda, 3axonsl ®Papanes mis
JIEKTPOJIN3A);

ITP 10. OnwuceiBath (U3NUECKUE MPOLECCHl U SBICHUS,
HCTIONB3YS BEIHMYMHBI HAIMPSDKEHHOCTh 3JIEKTPUYECKOTO
MOJISA, TIOTEHIMAN BJIEKTPOCTATHYECKOTO OIS, Pa3sHOCTh
HNOTEHIMAN0B, DJIEKTPOJABMXKYINAs  CHJIA, HMHIYKLIHUS
MarHUTHOTO TMOJI, MAarHUTHBIM MOTOK, cuiaa AMIepa,
UHAYKTHUBHOCTb, 3JIEKTPOABUXKYIas CUJIa CAMOMHIYKIIUY,
SHEpPruss MAarHUTHOTO IIOJs IPOBOJHUKA C TOKOM,
PENATUBUCTCKUAN MMITYyJIbC, IOJIHAsL DHEPrUs, SHEprus
MTOKOSI CBOOOJTHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (HOTOHA,
MacCcOBO€ YHCIIO M 3apsij SApa, SHEPTHs CBSA3U SIpa;

IIP 11. OnwuceBath (U3NYECKHE MPOLECCH W SBICHUS,
WCTIONB3YySl  BENMYMHBL:  TEPEMEIICHHe,  CKOPOCTH,




COBMECTHasdA JACATECJIbHOCTD:
IIOHUMAaThb n HCIIOJIB30BAaTh
npeuMyHicCTBa KOMaHIHOM n

WHUBUYATbHOU PabOTHL;

BBIOMpATh TEMATHUKy MW METOJbI
COBMECTHBIX [JEHCTBHM C Y4YeTOM
OOIIUX UHTEPECOB, U BO3MOKHOCTCH
Ka)XJI0TO 4JIcHa KOJIJICKTHUBA;

NIPUHUMATD ean COBMECTHOM
JESTENIbHOCTH, OpPraHU30BBIBATH U
KOOpJIMHUPOBATh [JEHCTBUS 1O €€

JOCTH)KEHHMIO:  COCTaBIATh  IIJIAaH
JNEUCTBUI, pacnpenessiTh poiau ¢
y4eToM MHEHMH YYaCTHHKOB,

00CYXIaTh PE3yJIbTaThl COBMECTHOM
paboThl; OllEHUBATh KA4€CTBO CBOETO
BKJIaga M  KaXJIOro y4YacTHHKA
KOMaHJbl B OOIIMI pe3yiabTar Mo
pa3paboTaHHBIM KPUTEPHSIM;
mpeJaraTh HOBEIE MIPOEKTEI,
OILICHUBATH UJICH C TIO3UIIUN HOBH3HEI,
OpPUTHHAIIFHOCTH, MIPaKTHIECKOH
3HAYNMOCTH; OCYILIECTBIISATh
MTO3UTHBHOE CTpaTEeTHIecKoe
MTOBEJICHUE B PA3JIMYHBIX CUTYAIHAX,
HPOSIBIISTH TBOPYECTBO u
BOOOpaxkeHHe, ObITh MHUIIUATHBHBIM.
MP 03. Ogianenue
YHHBepCaJbHbIMH
PeryJsiTHBHBIMH A€eiCTBUSIMH:
CaMOOPTaHU3ALHUS:
CaMOCTOSTENILHO OCYIIECTBIISATH
MIO3HABATEJIFHYIO  JICSITENBHOCTh B
obsacth (GU3MKHM M acCTPOHOMHH,

BBLBISATH  TPOOJIEMBI, CTAaBHTh U
(dbopMynHpoOBaTH COOCTBCHHBIC
3ajaum;

CaMOCTOATCIIBHO COCTaBJIATH IIJIAH
peUICHUA PaCYCTHBIX U KAYCCTBECHHBIX
3amad, TIJIaH BBITNIOJTHCHU A

YCKOPEHHE, UMITYJIbC TeNNa M CUCTEMBI TEJ, CHIa, MOMEHT
CHIIBI, JIaBJICHHE, MOTEHINAIbHAS YHEPTHsl, KHHETHUECKAs
SHEprHs, MeXaHW4yecKas OJHeprusi, paboTa  CHIIb,
LEHTPOCTPEMHUTENILHOE YCKOPEHHE, CHjla TSDHKECTH, CHIia
YIPYroCTH, CHJa  TPEHHUS,  MOIMHOCTb,  JHEPrUs
B3aUMO/ICHCTBUS Tena ¢ 3eMiieil BOJM3H ee MOBEPXHOCTH,
SHEprus ynpyroi nedopmanuu NpYKUHBI, KOJIUYECTBO
TEIUIOTHI, a0CONIIOTHAs TeMmmeparypa Teia, pabora B
TEpMOJMHAMUKE, BHYTPCHHSA OSHEPrusl  HACAIbHOTO
OHOATOMHOTO  rasza, paboTa  HIeaqbHOTO  Ta3a,
OTHOCHTENIbHAs  BIAXHOCTh BO3AyXa, KodddumueHt
MOJIE3HOTO JEHCTBHS HACAIHLHOTO TEIUIOBOTO JIBUTATEIIS;
NIEKTPUUECKOE T0JI€, HAIMPSHKEHHOCTh JIIEKTPHYECKOTO
MOJISA, HANpsDKEHHOCTh TIOJIE TOYEYHOrO 3apsiia MM
3apsHKEHHOTO Iapa B BaKyyMeé M B JHIJICKTPHUKE,
MOTEHLMAJ  DJIEKTPOCTaTUYECKOTO  MOJsl,  Pa3HOCTh
MOTEHUMAJIOB, JJEKTPOABMKYIIAas CHJIa, CWJIa TOKa,
HalNpsDKeHHE, MOIIMHOCTh TOKa, 3JIEKTPUYeCcKask E€MKOCTb
IUIOCKOTO KOHJEHCATOPa, CONPOTHBIICHUE y4acTKa LIEHH C
MOCJICIOBATENIBHBIM M MAPAUIETbHBIM  COEAMHEHNEM
PE3UCTOPOB, SHEPTHSI IEKTPUIECKOTO MOJIST KOHJEHCATopa;
IIP 12. O0BACHATh 0COOCHHOCTH MPOTEKAHUS (PUINICCKIX
SIBJICHUI: MEXaHMYECKOE JBMKEHHE, TEIUIOBOE JBIKCHHUE
YacTHIl BEIIECTBA, TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE
nBwkenue, uddysus, ucmapeHwe, KUNEHHE |
KOHJICHCAIIus, TUIaBJICHHE " KPHCTAJTU3aLHs,
HANpaBJIeHHOCTh TEIUIONEpeayn, OSJEKTpHU3alus Ted,
9KBHUIIOTEHIINAILHOCTh MOBEPXHOCTH  3apsHKEHHOTO
MPOBO/IHUKA;

ITP 13. OOBSACHATH OCOOCHHOCTH MTPOTEKAHUS (PU3UIECKUX
SIBJICHUH: 3JEKTPOMAarHUTHAS WHIYKIHWS, CAMOWHIYKIHS,
pe3oHaHC, MHTephEepeHIUs BOJH, TU(paKuus, JUciepcus,
MOJIHOE BHYTPEHHEE OTpakeHHe, (POTOIIEKTPUIECKUH
apdext (potorddext), anbda- um Oera-pacmamsl suep,
raMma-usJiydyeHue  sigep, — (QU3NYECKHEe  IPUHIUIIEI
CHEKTPAJIBLHOTO aHalli3a U paboTHI Jlazepa;

ITP 14. IIpoBoanTs HCCIIENOBAHUE 3aBHCHMOCTH OIHOI
(¢U3NIecKO BETHMYMHBI OT IPYrOM C HCIOJIH30BaHUEM
OpSMBIX ~ U3MEPEHHH, TMpH  STOM  KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHpOBaTh  pe3yJbTaThl  IMOJYYEHHOM




MPAaKTHIECKOH pPabOTBI C y4eToM
HAMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEd M  NPENNOYTEHUM;
J1aBaTh OLIEHKY HOBBIM CUTYyalUsM;

paciupsTh paMKu y4eOHOTO
npeaMera Ha  OCHOBE  JIMYHBIX
MPEANOYTEHU; /1eJ1aTh OCO3HAaHHBIN
BBIOOp, apTYMEHTUPOBATh €ro, OpaTh

Ha ce0s  OTBETCTBEHHOCTH  3a
pelIeHHE; OILICHUBATH
TIPUOOPETEHHBIH OTIBIT;

CHOCOOCTBOBaTh (OPMHPOBAHUIO U
NPOSIBIICHUIO 3PYIULUH B 00JacTH
(U3KMKH, TIOCTOSIHHO TOBBINIATH CBOM

00pa3oBaTeNbHBI M KYJIBTYPHBIN
YPOBCHB.

CaMOKOHTPOJIb:

JaBaTb OIICHKY HOBBIM CHUTYyalUdAM,
BHOCHTD KOPPEKTUBbI B
IESITebHOCTb, OLICHHUBATh

COOTBETCTBUC PE3YJIbTATOB LECIISIM;
BJIaaACTh HaBBIKAMH IM03HaBaTCILHOM

pedurexcun KakK OCO3HaHHS
COBEpLIAEMbIX JeWCTBHI "
MBICTIUTENBHBIX ~ TPOLECCOB, HX
pe3ynpTaToB U OCHOBaHU;
UCIIOJIb30BaTh TPHEMBbI  pediekcuu
JUISE  OIIEHKH CHUTyalluu, BbIOOpa
BEPHOT'O PEIIEHUS; OIICHUBATh PUCKU
u CBOEBPEMEHHO MIPUHUMATD
pelleHusT 1O WX  CHIDKEHUIO,

NIPUHUMAaTh MOTHBBI M apryMEHTHI
JIpYrux TpH aHaJIU3e pe3yJbTaToB
JIeATEeILHOCTH.

npuHaATHE ced1 W ApYrmx:
NpUHUMaTh ce0s, MOHWMas CBOHU
HEIOCTAaTKH M JOCTOWHCTBA;
NPUHUMAaTh MOTHBBI M apryMEHTbI
JPYTUX TIpH aHaIu3e pe3yIbTaToB
JIeSITEIPHOCTH;  TIPU3HABATH  CBOE

3aBUCHMOCTH (PM3NYECKUX BEJMYMH B BHUIE TPa(UKOB C
y9eToM aOCONIOTHBIX MOTPENTHOCTEH M3MEpEeHHi, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIEI0BAHNUS;

ITP 15. Onpenenars HanpaBiIeHUE UHAYKIUH MarHUTHOTO
IOJIsl MPOBOJHMKA C TOKOM, CHJIBL AMIIEpa U CHIIBI
Jlopenua;

ITP 16. Crpouts u3oOpaxkeHHE, CO3/aBacMO€ IUIOCKUM

3epKajJoM, TOHKOW JIMH30H, W pacCUMThIBaTh €ro
XapaKTePUCTHKH;
P 17. IIpumensTs OCHOBOIIOJIATaroI1E

ACTPOHOMHYECKHE MTOHSTHUS, TCOPUH M 3aKOHBI IS aHATH3a
1 OOBSICHEHHS (PU3NUECKUX TPOIECCOB, MPOUCXOIANINX B
3B€3/1aX, B 3BE3OHBIX CHCTEMaX, B MEKIaJaKTHYECKOM
cpefe; IBIKEHHS HEOECHBIX TeJN, ADBONIOIMHM 3BE3N M
Bcenennoii;
np 18.

(busnuecKux

IIpoBomuTs HcCClIEOBaHHE  3aBUCHUMOCTEH
BEJIMYMH C HCIOJB30BAaHHEM  IPSIMBIX
U3MEpEeHuil, MpH ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcHpoBaTh pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH
¢u3uYecknx BEIMYMH B BHUJAE TpauUKOB C y4ETOM
A0COJIOTHBIX TOTPEITHOCTEH M3MEPEHHH, eNaTh BBIBOMBI
TI0 pe3yJIbTaTaM HCCIICIOBAHMS;
P 19. IIpoBoauTh KOCBEHHBIE WU3MEPEHUS (HUIUICCKUX
BEJINYNH, TPH OSTOM BHIOMpAaTh ONTUMAJIBHBIH METOX
M3MEpEHNs], OLECHMWBATh aOCONIOTHBIE M OTHOCHTEIIBHBIC
MOTPEIIHOCTHU MPSAMBIX U KOCBEHHBIX H3MEPEHN;
ITP 20. ITpoBOAHUTE OMBITH MO MPOBEPKE MPEIOKECHHOM
THIIOTE3bl:  IUIAaHUPOBAaTh  JKCIIEPHMEHT,  coOuparh
9KCHEPUMEHTAIBHYIO YCTaHOBKY, aHATN3UPOBAThH
MOJIydeHHBIE Pe3yNbTaThl W JeNaTh BBIBOJ O CTaTyce
MPE/ITI0)KEHHOM THIIOTE3bI;
ITP 21. OmnwuceiBaTb METOJIBI
ACTPOHOMMYECKUX 3HAHM;
ITP 22. Cobmronate mpaBmiia 0Oe30MacHOrO TpyAa IpH
NPOBEJICHUM  HCCIIEAOBaHMI B paMKax  y4eOHOTO
9KCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-HCCIIeI0BaTEIbCKOM

MOJY4YCHUSI HAYYHBIX

W TPOCKTHOH  HEATEIbHOCTH C  HCIIOJH30BAHUEM
HA3MEPUTENBHBIX YCTPOMICTB 3 1a00paTOPHOTO
000pyIOBaHuUs;

IIP 23. Pemats pacueTHbIe 3aJadd C SIBHO 3aJaHHOW H
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MPaBO U MPABO JAPYTUX Ha OLIHOKY.
IMONMOHAIBHBII UHTEJLJIEKT,
TP eANoJIAT AN NI
copMHpPOBAHHOCTH!
CaMOCO3HaHWUs, BKJIFOYAIOIIETO
CII0COOHOCTB TIOHUMATh cBOE
SMOIIMOHAIILHOE COCTOSIHHE, BHICTh
HAarpaBJIeHUs] Pa3BUTHsI COOCTBEHHOU
SMOLMOHANEHOW  cepsl, OBITH
YBEpEHHBIM B ce0e;
CaMOpETyJIHPOBAHUS, BKIIOYAIONICTO
CaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTb 33 CBOE MOBEJ/ICHHE,
CIIOCOOHOCTh  AJaNTHUPOBATBCS K
SMOLMOHANBHBIM ~ HM3MCHCHHSM U
MIPOSIBIIATH THOKOCTb, OBITH
OTKPBITBIM  HOBOMY;  BHYTpPCHHEU
MOTHBAIINH, BKJIFOYAIOIIIEH
CTpeMJICHHE K JOCTHXKEHHUIO LIENU U
yCIiexy, ONTUMU3M, HHUIIUATHBHOCTD,
yMEHHE JeUCTBOBATh, WCXOMAs U3
CBOUX BO3MOXHOCTEIA;

SMIIATHH, BKIFOYAKOIIEH CTOCOOHOCTh

TIOHUMATh IMOLMOHAIBHOE
COCTOSIHHE JPYIHX, YYHTBIBaTh €ro
OpU  OCYIIECTBICHHH  OOINEHUS,
CIIOCOOHOCTh K  COYYBCTBUIO U
CONEPEIKMBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIFOYAROIINX
CIIOCOOHOCTH BBICTPaUBaTh

OTHOIIEHHUS C JPYTUMH JIOJIbMH,
3a00THTbCS, TPOSIBIISITH WHTEPEC W
paspemaTb KOHQINKTHI.

HESBHO 33aJaHHON (PU3MUYECKOW MOJENbI0: HA OCHOBAHUHU
aHamM3a YCJIIOBHSI BBIOMpaTh  (QHU3MUECKHE MOJICINH,
OTBevaroIye TpeOOBaHUIM 3a/1auH, IPUMEHATh (POPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (U3HYECKUX
TEOpUl NpU HCHOJIB30BAHUU MAaTEMAaTHYECKUX MeETOJOB
pemieHus 3agad, MOPOBOJUTH pacueThl Ha OCHOBaHMUU
UMEIOIUXCA JaHHBIX, AaHaJIM3UpPOBATh pPE3yNbTaThl U
KOPPEKTUPOBATh METOABI PELICHUS C YUETOM MOIYYEHHBIX
pE3yIbTaTOB;

IIP 24. PemaTth KadecTBEHHBIC 3aladd, TpeOyroIIue
MPUMEHEHNS 3HaHUH U3 Pa3HBIX Pa3ZeioB Kypca (GU3HKH, a
TaKKe MHTErpallud 3HAHUH W3 JPYrHX IPEIMETOB
€CTECTBEHHO-HAyYHOTO LIMKJIA: BBICTPAaUBATh JIOTUYECKYIO
1ernouky PaccyxneHuil ¢ HCHOJb30BaHHEM M3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PH3UIECKUX SBICHUH;

P 25. Hcnonb3oBaTh TEOpPETHUYECKUE 3HAHHS IS
00BSICHEHUS OCHOBHBIX MPUHIUIIOB paboTsl
WU3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

P 26. IlpuBoauTe NpHUMEpHl BKIAJa POCCUHCKUX H
3apyOeXHBIX YYEHBIX-(DU3MKOB B DPAa3BUTHE HAyKH, B
00BSCHEHHE NPOIIECCOB OKPYKAIOIIET0 MUpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

P 27. Ananu3upoBaTh M OLEHUBATh IOCIEACTBUSA
OBITOBOII M TPOM3BOJCTBEHHOM JESATENFHOCTH YeJOBEKa,
CBA3aHHOH C (U3WYECKMMHU TIpOLIECCAMH, C MO3HMLUI
9KOJOTMUECKOH  OE30IacHOCTH,  INPEACTaBICHUH O
paMoHAIBFHOM MPHUPOJIONOIB30BaHNH, & TAKXKE Pa3yMHOM
HCTIONB30BAaHUM JIOCTIDKEHUI HAyKH M TEXHOJOTHH st
JTAJTBHEHIIETO pa3BUTHA YE€JI0BEYECKOTO O0IIECTBA;

P 28. IIpuMmeHATH paznUYHBIE CIOCOOBI PabOTHI C

nHdopmanmei (usmueckoro CoJIepKaHUSA c
UCIIONIb30BAaHUEM  COBPEMEHHBIX  HMH(OPMaIMOHHBIX
TEXHOJIOTUH, MpH OSTOM HCHOJb30BAaTh COBPEMEHHBIE

nH(pOpMaLMOHHbIE TEXHOJIOTHHU ISl ITOUCKA, TTIEPEepadOTKH
W TpebsBIeHUS y4eOHOM W HAYYHO-TIONYJISIPHOM
nHGOPMALNH, CTPYKTYPHPOBAaHMS W HHTEPHpETANN
nHPOPMALNH, TONYYEHHOH W3 Pa3iIWYHBIX HCTOYHHKOB,
KPUTHYIECKH aHAIM3UPOBAThH MOIyYaeMyr0 HH(POPMAIHIO U
OLICHUBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIUXCS




11

3HaHMH, TaK ¥ Ha OCHOBE aHaJIM3a HICTOYHHNKA HH(pOopMannmy;
IIP 29. [IposBiATH OpraHU3aIMOHHBIC U IT03HABATEIHHEIC
YMEHHSI CaMOCTOSITEIILHOTO PUOOPETEHNSI HOBBIX 3HAHUM
B IIpOIIECCE€ BBINOJHEHUS NPOEKTHBIX U  y4eOHO-
UCCIe0BaTeIbCKUX padoT;

IIP 30. PaGoTate B Ipymme C HCIOJHCHHUEM Pa3THYHBIX
COLMAJBHBIX pOJIeH, IUIAaHMPOBaTh pabOTy TPYIIIb,
panroHaIbHO pacnpeneniTh JIeSITEIIEHOCTh B
HECTaHJAPTHBIX CUTYalHsAX, OLICHUBATh BKJIAJ KOKIOTO W3
YYacCTHHKOB TPYNIIBI B pEIICHHE paccMaTpUBaeMOi
POOIIEMET;

IIP 31. IIposBIATE MOTHBALHIO K OyIyIIeH
npodeccHOHABEHOH NEeATENFHOCTH 110 CIIENUATBHOCTIM
(PM3UKO-TEXHUYECKOr0 IPOduIIs.
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2. CTPYKTYPA U COJAEP)KAHWUE YYEFHOM JJUCHUILJIAHBI

«DPUUKA»

2.1 O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOI padoThI

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 180

BT. 4.:

1. OcHoBHOe cojep:kaHue 140

BT. 4..

TEOPETHUUECKOE 00yUueHue 122

MIPaKTUYECKHE 3aHATUS (1aOOpamopHvle pabomol) 18

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMIE 34

(coxep:kaHMe MPUKJIATHOTO MOIYJIA)

BT. 4..

TEOpEeTUIEeCKOe 00ydeHNe 26

MPaKTUYECKHE 3aHATUS (1aOopamopHvle pabomoi) 8
[TpomexxyTouHas arTectanus B popMe IK3aMeHa 6
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2.2. TemaTHYecKHH NJIAH U colep:KaHUe YUeOHOH THCIMIINHBI

HaumenoBanue Conep:kanue y4eOHOIro MaTepuaa O0bem yacos, B T.4. dopmMupyemblie
pa3/iesioB U TeM (ocHOBHOe M NIpPO(ecCHOHAIBLHO- KOMIIeTeHI[UN
OPHEHTHPOBAHHOE), Bcero | [Ipaktuueckue | [IpodeccronanpHo-
NMPAKTUYeCKHE 3aHATUSA 3aHATUSA OPUEHTHUPOBAHHOE
coJiepyKaHue
1 2 3 4 5 6
BBenenne ConeprxaHue y4eOHOro MaTepuasa 2 0 0
MeToabl HAYYHOT 0 Quzuka — QynoamenmanvHaa Hayka o npupooe.
NMO3HAHMSA U KapTHHA | ECTECTBEHHO-HAy4HBI  METOJ  IIO3HAaHHWs,  €ro
MHpa BO3MOXKHOCTH u TPaHUILIbI MIPUMEHUMOCTH.

OKCHEpUMEHT U Teopusi B IIpoliecce IO3HaHUs OK 02
npuposl. MoaenupoBanue (U3MUECKUX SBICHUN U OK 03
npoueccos. Poib skcriepuMeHTa 1 TEOpUU B Ipoliecce OK 04
MO3HAaHUS  Opupoabl.  Pusznueckas  BeTUUYHUHA. 2 OK 06
®usnueckue 3aKoHbl. ['paHMIBI TPUMEHMMOCTH OK 07
dbuznueckux  3akoHOB W Teopuid.  [IpuHIun
coorBercTBUs. [loHsATHE O QU3MUEecKol KapTHHE
mupa. [lorpemHocT  u3MepeHHil  puU3MUIECKUX
BEIUYUH. JHaueHue (pusuku npu  o0ceoeHuu
cneyuanvnocmu CIIO.

Tema 1. Mexanuka Conep:kanue y4eOHOro MaTepuaja 28 4 0 OK 02
Mexanuueckoe  Ogujicenue u €20  GUObL. OK 03
MarepuanbHass Touka. CkansipHble M BEKTOpPHBIE OK 04
buznueckue BEJTUYMHBI. OTHOCUTENBHOCTh OK 06
MEXaHUYEeCKOro JBikeHus. Cucrema oOTcyera. 2 OK 07
[Ipunun otHocuTensHOCTH ['amunes. Cnocoowt
OnUCAHUA  OBUMCEHUS. Tpaekropust.  IlyTs.
ITepememnienue.
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Pasnomepnoe npAmMOIUHelHoe osuiicenue.
Ckopocmsb. YpaBHEHHE JBH)KEHUA. MrHOBEHHash M
CpeJIHsIsl CKOPOCTH.

Yckopenue.  Ilpamonuneininoe  osuicenue ¢
HOCMOAHHBIM YCKopeHuem. JBuxenue C
MOCTOSTHHBIM YCKOPEHUEM CBOOOJIHOTO MaJICHUSI.

Pasnomepnoe Osusicenue mouku no OKpysHcHOCMU,
yTi10Bas CKOpOCTb. LlenTpocTpeMuTenbHOE
yckopeHue. Kunemamuka abconiomno meepoo2o
meina.

OcHoBHas 3agada quHamuku. Cuna. Macca. 3akonot
mexanuxku Hvromona.

Cunvt ¢ npupoode. Cuna maxcecmu u cuia
6CeMUPHO20  mAZomeHuA. 3aKOH  BCEMHUPHOIO
taroTeHusi.  IlepBas  KocMH4YecKass  CKOpPOCTb.
JIBukenue mianeT u MajblX Tes1 COTHEYHON CUCTEMBI.

Bec. Hegecomocmn. Cunwvt ynpyzocmu. Cunsl
mpenus.

Hmnynsvc mena. Umnynsc cunvl. 3aKon coxpanenus
umnynvca. Peakmuenoe osuixncenue.

Mexanuueckas paboma u MOUiHOCHb.
Kunemuueckasn snepeus. Ilomenyuanvnas snepzus.
3aKOH  COXpaHEHUs  MEXaHUYEeCKOW  DHEpruu
AJIIEKTPOHHOTO 000PYIOBAHHS.

Paboma cunet maxycecmu u Ccuivl ynpyeocmu.
KoHcepBaTuBHBIE CUITBI.

Ilpumenenue 3axonoé coxpanenusn. Vcnonp3oBanue
3aKOHOB MEXaHHKU Ui OOBSICHEHUS JIBUXKEHUS
HEOECHBIX Tel W [ pa3BUTHS KOCMHYECKUX
WCCIICIOBAHNH, IPAHMIIBI MIPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.

Ilpakmuueckoe npumenenue uzuuecKkux 3HaHUIl 6
NnO06CEOHEGHOU HCUZHU 013 UCNO1b306AHUSL NPOCHIBIX
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MEXAHU3MO08, UHCMPYMEHMO8, MPAHCHOPMHBIX
cpeocmae.

JlabopaTopHas padora Nel. N3mepenue
Kod(UIMEHTa TPEHUS CKOJILKCHHUSI.

Ycerublii 3auer Nel. [1o teme «MexaHukay

Tema 2.
MouJiekyasipaasi
¢usnka.
TepMmoaunamuka

Conep:xanue yueOHOro MaTepuaJia

36

14

OcHnosnoie nonodMcenus MONIEKYNAPHO-
Kunemuueckou meopuu. PazmMepsl 1 Macca MOJIEKYII
Y aTOMOB. bpOyHOBCKOE ABHKEHUE.

Cunot u IHepzus MEHCMONEKYIAPHO20
63aumooeiicmeus. CTpoeHre Tra3000pa3HbIX, KHUIKHX
U TBEPJIBIX TEJL.

Hoeanvnoun 2az. JlaBnenue Tta3za. OCHOBHOe
YPAaeHeHUue MOJIeKYIAPHO-KUHEMUUeCKoll meopuu
2azo0e.

Temnepamypa u ee uzmepenue. A6CONOMHBLIL HYb
memnepamypol. TepmoanHamMuueckas IKanza
temneparypbl. Temmeparypa 3Be3a. CkopocTH
JIBIDKEHUS MOJIEKYJT M UX U3MEpEHHE.

Ypasnenue  cocmoanusn udeanvno2o  2asa.
H3onpoueccot u ux cpaghuku. 1'a30Bble 3aKOHBI.
Momnsipras ra3oBasi IOCTOSIHHASL.

Buympennsaa 3uepeusa cucmemsi. BHYTpEHHS
SHEPrUs UaeanbHOro rasza. Paboma u mennoma kax
¢opmut nepedauu snepeuu.

Tennoemkocme. VnennHas TEILIOEMKOCTb.
KonuyectBo Temmnotel. Ypasnenue mennoeozo
oananca.

OK 02
OK 03
OK 04
OK 06
OK 07
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Ilepsoe nauano mepmoounamuku. Aouadammuolil
npouyecc.

Bmopoe mnauano mepmoounamuxu. Ilpunyun
oeiicmeus menoeoi MAUIUHDL. TennoBbie
JIBUTATEIIH. KIIJI TEIIOBOT'O JIBUTATEIIS.
XonoauiIbHBIE  MAaIIWHEL. OxpaHa  TpPUPOJBI.
Juarnoctuka npubOOpOB M CPEICTB aBTOMATUYECKOTO
yIpaBJICHHUS.

Hcnapenue u xonoencayusa. Hacvliuwennwoiit nap u
e20 ceoinicmea. AOCOMOTHAsT W OTHOCUTENIbHAs
BIQXKHOCTL BoO3Ayxa. [Ipubopsl ans ompeneneHus
BJIQXKHOCTH Bo3ayxa. Touka pocbl. HopmaruBHbIE
TpeOOBaHUS CPEACTB U3MEPEHUH.

Kunenue. 3agucumocms memnepamypovl KuneHus
om oOaenenusn. Kputndyeckoe COCTOSHHUE BEIIECTBA.
[TeperpeTsiil map M €ro UCIOJIb30BAHUE B TEXHUKE.

XapakmepucmuKa 3#cu0Ko20 cOClmoAHUA 6eujecmea.
[ToBEpXHOCTHBII ~ CIOM  JKUOKOCTH.  DJHEprus
MIOBEPXHOCTHOTO  Cl0s.  bamkHUM — HOPSANOK.
[ToBepxHOcTHOE HaTskeHue. CmaunBaHue. SIBiIeHUS
Ha TpaHULE OJKUJIKOCTH C  TBEPABIM  TEJOM.
Kanunnspueie sBnaenus. O0nactu MCMIOIL30BAHUS
CPEJCTB U3MEPEHNI U aBTOMAaTU3al1H.

OK 02
OK 03
OK 04
OK 06
OK 07
IK 1.5,
IIK 3.5.

Xapaxkmepucmuxa meepoozo COCMOAHUA
eeujecmea. Kpucramumyeckue U amopgHbIe Tena.
Yopyrue cBoicTBa TBEpAbIX Tes. 3akoH ['yka.
Mexannueckue CBOICTBa TBEPABIX TeN.
[Mnactuueckas (octaTouHas) nehopmarius.

OK 02
OK 03
OK 04
OK 06
OK 07
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Tennogoe  pacuwiupenue  meepovix men u

Jcuokocmeil. Koaddunment JTUHEHHOTO
paciupeHus.. Koadduument 00BEMHOTO 2 2
pacimpenusi. Y4eT pacliupeHus B TEXHUKE.
IInagnenue. YnenbHass Temora IUIABJCHHS.
Kpucmannuzayua. Bo3mMoXKHOCTH HCIOJIL30BAHUSA OK 02
YOPABJSIIOIIUX BBIYMCIUTEIBHBIX KOMILIEKCOB 2 2 OK 03
st ynpaBJieHUs TEXHOJIOTHYeCKUM 8§ 82’
000opyaoBaHHEM. OK 07
Ilpakmuueckoe npumenenue 6 NOECEOHEGHOI MK 1.5.,
HCU3HU (PuU3UYeCcKUX 3HAHUIL O CBOIICMEAX 2A308, 2 IIK 3.5.
JHcuoKocmeil u meepovix me.l.
JlaGoparopHnasi padora Ne 2. M3mepenue yaeabHOU 2 1
TETIOEMKOCTH BEIIECTBA.
Yerupiii 3ader Ne 2 mo Tteme «MosekymsipHas 2 1
duzuka. TepMogrHAMHKA
Tema 3. Conepxanue yueOHOro Marepuaa 44 18

DJIeKTPOAMHAMHUKA dnekmpuueckue 3apa0bl. DNEMEHTAPHBIN OK 02
ANEKTPUUYECKUH 3apsifl. 3aKOH COXpaHeHus 3apaoa. 2 OK 03
3axon Kynona. Dnextpudeckas TOCTOSTHHAS. OK 04
Inexkmpuueckoe none. Hanpacennocmo OK 06
INeKmpuuecko2o nouas. IIpuHIuI cynepno3uiuu 2 OK 07
TIOJIEN.
Ilposoonuku 6 3nekmpuueckom none. /[unekmpuxu OK 02
6 INEeKMPU1ECKom noie. [Tonspuzanus 2 5 OK 03
JUDJIEKTPUKOB. Pa3nmmuHble mpuOOpsl M CpelcTBa OK 04
ABTOMATH3AIIHH. OK 06
Pabora cun anekrpocrarnyeckoro nomusi. Ilomenyuann. OK 07
Paznocmo nomeHyuanoe. Ceaszv medxncoy 2 5 MK 1.5,
HANPANCEHHOCMbIO U PA3HOCHbI) NOMEHUUAN08 K 3 5.

JJIEKMPUUECKO20 noJis. HanmeeHHe
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U3MEPUTEIIbHBIX MPHOOPOB W TPOMBIIUICHHOTO
000pyTI0BaHUs.

Inexmpoemkocms.  EAMHULIBI  3JEKTPOEMKOCTH.
Konoencamopwi. Coedunenue Konoencamopos 86
Ooamapero. DHeprusi 3apsHKEHHOTO  KOHJIEHCATOPA.
DOHeprus  anekTpuyeckoro mnond. [lpumenenue
KOHJICHCATOPOB B IPOMBINIIICHHOM 000pY/IOBAaHUH.

Ycnoseusn, neobxooumvie 0na 603HUKHOBEHUA U
noooepicanus Inekmpuyeckozo moxa. Cuna moka u
naomuocms moka. 3axon Owma 175 ydacTKa IETu.
3aBUCHMOCThL 3JIEKTPUYECKOTO COINPOTHUBICHUS OT
Marepuaa, JJIUHbI U TUIOIIA K [TOTIEPEYHOr0 CCUCHHUSI
MIPOBO/THHKA. ConpoTuBieHHE JIEKTPOHHOTO
0o0OpyIOBaHUST M CHCTEM  ABTOMAaTHYECKOTO
YIPaBICHHUSL.

Inekmpuueckue uenu. Ilapannenvnoe u
nocinedosamenvHoe  coeOUHeHUe  NPOBOOHUKOE.
3axkonvt  Kupxeopa ona  y3zna. CoequHeHHE
HMCTOYHHUKOB JJIEKTPUYECKON JHEprum B Oarapero.
®u3znueckre MpOUECChl B AIEKTPUUYECKUX LIEMsX.
UreHne  JJEKTPUYECKUX  CXEM M YepTexkeu
AIIEKTPOOOOPYIOBAHUSI.

3asucumocms  I1EKMPUUECKO20 CONRPOMUBTEHUA
npoeooHuKoe om memnepamypui. TemnepaTypHbIi
Kod(urment conpotuBieHus. CBEpXIMpPOBOANMOCTD
B DJIEKTPOOOOPYOBAHUH.

Paboma u mowgHocmb nNOCMOAHHO20 MOKA.
TennoBoe neiictBue Toka. 3akoH Jlxoyns—IJlenna.
DJIEKTPOABMKYIIAS CUJIa HWCTOYHHUKA TOKA. 3AKOH
Oma o0na nonnoit wyenu. 3aliuTHOE U pabouee
3a3eMJICHHE.

dnekmpuueckuii.  mox 6  Memannax, 6
INEeKMpoIumax, 2a3zax, 6 eaxkyyme. IJIEKTPOIIN3.
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3akoH a3nektposinza Dapajges. DIEKTPOXUMUUECKUN
OKBHUBAJICHT. Buael ra3oBbIX pa3psanos.
TepmonnexkrponHas smuccus. [lnazma.

dnexkmpuueckuii MoK 6  NOJYNPOGOOHUKAX.
CoOcTBeHHAass M TpPUMECHas NPOBOAMMOCTU. P-n

Hepexo/l. [Ipumenenue MOJIYTIPOBOTHUKOB.
[TomynpoBOTHUKOBEIE TPUOOPHI.
Bexmop UHOYKUUU MAZHUMHO20 noins.

Hanpsbxkennocts MarautHoro mnond. /leicmeue
MAZHUMHO20 NOJIA HA NPAMOTUHEHUHBLIL NPOBOOHUK
¢ mokom. BzaumoneiictBue TokoB. Cuia Awmrmepa.
[Ipumenenue cuiibl Ammepa.

Jeiicmeue MazHUmMHO20 NOAA HA OBUICYUUIICA
3apaod. Cuna Jlopenna. [Ipumenenue cuibl Jlopenna.
Onpenenenue yeiabHOro 3apsaa.

Maznumnwtit nomox. Paboma no nepemeuwienuto
nPOBOOHUKA C MOKOM 6 MAZHUMHOM ROJIe.

Maznumnule ceoiicmea eewecmea. Maznumnas
nHPOHUUAEMOCHb U3MEPHUTEIBHBIX pruOOpOB.
ConHevHasi akTUBHOCTh W €€ BIMSHHE Ha 3eMITIO.
MarnutHsle OypH.

Henenue snekmpomaznumnoii unoykyuu. IIpaBuio
Jlenna. 3akoH  SIEKTPOMArHUTHOW  MHAYKIIUH.
Buxpesoe rnekmpuueckoe noue.

OJIC wWHAYKIMHA B ABWKYIIUXCA IPOBOJHHUKAX.
Henenue CAMOUHOYKUUU. Hnoykmuenocme.
DHepzusa MAZHUMHO20 NONA MOKA DICKTPOHHOTO
000opyT0OBaHuUs.

B3zaumoceasv anekmpuueckux u MazHUMHbIX
nosei. JIIEKTPOMArHUTHOE TOJIE.

OK 02
OK 03
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Jladboparopnasi padora Ne 3. lccienoBanue
MOCJIEIOBATEILHOIO U MapaJJIEIbHOTO COSTUHEHUS
MPOBOJHUKOB.

Jladoparopnasi pa6ora Ne 4. N3mepenue paboTel u
MOIIIHOCTHU 3JEKTPUUYECKOT0 TOKa.

JlaGoparopnass paGora Ne S. IccnenoBanue
MArauMTHOI'O ITOJISA KaTYIIKH C TOKOM.

OK 04
OK 06
OK 07
IIK 1.5,
IIK 3.5.

Ycrublii 3aueT Ne 3 1o TemMe «JIeKTPOAUHAMUKA))

Tema 4. Kosie0anua u
BOJIHBI

Conep:xanue yueOHOIro MaTepuaJia

22

Koneoamenwvnoe osudicenue. Ceob00Hble
Mexanuueckue - Koaeoauus. MaremaTudecKuii
MasATHHK. [ IpyKUHHBIN MasTHUK.

I'apmonuueckue Ko1ebanus. [IpeBpamenue
SHEPrUU npu KoJIe0aTeIbHOM JIBUOKCHUH.
Csoboonuvie 3amyxarouiue MexaHuyecKue
Ko1ebanus. Buvinyscoennvie Mexanuueckue
Ko1ebanus.

Pe3onanc. llonepeuHble U TPOJOJbHBIE BOJIHBI.
XapakTepUCTUKU  BOJIHBL.  36YKo6ble  GOJIHbL.
Ynempaszeyk u ezo npumenenue.

Ce0000nble  INeKMpoOMacHUMHbBlE  KOJ1eOAHUAL.
[IpeBpamenue »HEPTUM B KOJIEOATEIHHOM KOHTYpE.
®Popmyna Tomcona.

3amyxarouwue IneKmpomacHumMHsle KOJeOAHUA.
I'eneparop  He3aTyxarolUX  3JIEKTPOMArHUTHBIX
KoJIeOaHmi. Boinyscoennwvie 971eKmpudecKue
KoJ1edanus.

Ilepemennwtii mok. 1'eHepaTop NMEPEMEHHOTO TOKA.
Emkocmnoe u uHOYKmueHoe COnRpOMuUGIEHUA
nepemenno20 moxka. AKmugnoe conpomueenue.

OK 02
OK 03
OK 04
OK 06
OK 07
MK 1.5.,
IIK 3.5.
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3axon Oma 01 I1eKMPUYECKOll Yenu nepemeHHozo
moka. Paboma u mouiHocms nepemenHO20 MOKa.
Pe30HaHC B 2JIEKTPUYECKON LICTIH.

Tpancpopmamopwi. Toku e6vicokoii uacmomol.
Ilonyuenue, nepeodaua u pacnpedenenue
IeKmpoIHepzuu.

dnekmpomaznumnoe none Kak 0coowlilt U0
Mamepuu. DIEKTPOMAarHUTHbIE BOJIHBL. (CBONCTBA
DIIEKTPOMArHUTHBIX ~ BoiMH.  BubOpatop  I'epma.
OTKpBITHIH Kose0aTeIbHbII KOHTYD.

N3o6perenue paano A.C. [lonoeim. IlonsaTme o
panuocesizu. [lpunuun pagunocssizu. Ilpumenenue
3JIEKTPOMATHUTHBIX BOJIH.

JladopaTopnasi padora Ne 6. M3yuenue paboThl
reHepaTopa MOCTOSTHHOTO TOKA.

Tema 5. OnTuka

Conep:xxanue yueOHOIro MaTepuaJia

20

Toueunslii HACTOYHUK CBETa. Ckopocmb
pacnpocmpanenus ceéema. 3aKOHBI OTPAXEHUS U
npesnomieHus ceeta. CoTHEUHbIE U TYHHBIE 3aTMEHHUS.
ITpunauun I'roiirenca. [lomHoe oTpaxenue.

Junswvi. Ilocmpoenue u3obpasicenua 6 JUH3AX.
®dopMyna TOHKOU JIMH3BL. YBEIWYCHUE JIMH3BL [71a3
KAaK ONTHYECKask CUCTEMA.

Ontuueckue npudopsl. Teneckonsl. Cuna ceema.
Ocgewénnocms. 3aKOHbL OC6EU|EHHOCHIU.

Humepgepenyun ceéema. KorepeHTHOCTb CBETOBBIX
aydeid. UnTepdepenus B TOHKUX IiieHkax. Konbia
Hsrotona. Hcnonvzoeanue unmepghepenyuu 6 nayke
U mexnuxe.

OK 02
OK 03
OK 04
OK 06
OK 07
MK 1.5.,
IIK 3.5.
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Jugppakuyus ceema. Jludpaknuss Ha WETUd B
napajuleNpHBIX Jiydax. Jludpakumonnas pemieTka.
Ilonamue o 2onozpaguu.

Honapuzayusa nonepeunvix eonn. llonspuzanus
ceera. /JlBonHOe nydenpenomiieHue. [lonspounsl.
Jucnepcusa ceema.

Buowt uznyuenuit. YnprpaduolieTOBOEC HU3IyYCHUE.
Wndpakpacnoe uznyuenue. Penrrenockue myun. Ux
npupoja u coucrsa. Illkana 3n1ekmpomazHumHblx
u3IyyeHuil.

Buowi cnekmpos. Crniextpsl ucnyckanusi. CrekTpsl
HOTJIOLICHMSL. Cnexmpanvnutii anaus.
CriekTpaiibHbl€ KJIACCHI 3BE31.

JlaGoparopnass padora Ne 7. IlomyuyeHue
M300pakKeHHS C TIOMOIILI0 COOMPAFOIICH JIMH3BI.

Ycerublii 3a4et Ne 5 mo teme «OnTHKA»

Tema 6.
OcHOBBI cIeNHATILHOM
TeopuM
OTHOCHTEJILHOCTH

Coaep:xanue yueOHOro MaTepHaJia

JIBuxenne co ckopocTeio cBera. Ilocmynamot
meopuu OmHOCUMENbHOCIU U C/1e0CMEUA U3 HUX.
WNHBapuaHTHOCTH MOZYJI CKOPOCTH CBETa B BaKyyMe.
OHeprus nokos. CBsi3b MacChl U YHEPTUU CBOOOIHOM
YaCcTULIBI. DJIEMEHTHI PENIITUBUCTCKON TMHAMUKH.

Ycerublii 3a4et Ne 6 1o teme «OcHoBEI CTOw,

OK 02
OK 03
OK 04
OK 06
OK 07

Tema 7. Di1eMeHTBI
KBaHTOBOH (pu3uku

Coaep:xanue yue0HOro MaTepHaJia

14

Keanmosan  cunomesza  Ilnauka. TenmoBoe
u3nydenre. KopmyckynsipHO-BOJHOBOM — Jyalu3M.
®otonsl. ['unoresa ge bpoiis 0 BOTHOBBIX CBOWCTBaX
YaCTHII. CooTHolIeHNE HEOIPEIETIEHHOCTEN
['eitzenbepra. /lasnenue ceema. XUMHYECKOE
nericteue  cBera. Omnbeitel [1.H. JlebeneBa u
H.!M. BaBunosa.

OK 02
OK 03
OK 04
OK 06
OK 07
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Domorppexm.  Ypaenenue Jiunwmeitna 0na
domorgpghexma. BuemHUt  HOTOINEKTPUUECKUN
s dexr. BuyTpennuit dororddexr. Tumst

($hOTO3JIEMEHTOB. [Ipumenenue dhoTtodrddekra.
[lpumenenune Qotodrpdexkta B  HIMEPUTEIBHBIX
npudopax u cpeacTBax aBTOMATH3aIUU

IMPONU3BOJACTBCHHBIX MPOLCCCAX.

Pazeumue 63211006 Ha cmpoeHue eeujecmed.
Mogenu cTpoeHUs] aTOMHOTO spa. 3aKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax BoAopoja. SnepHas Mojeb
atroma. Omnbitel 3. Pesepdopna. Mogenr aroma
Bojopona mno H. bopy. Keammoevie nocmynamur
bopa. Jlazeput.

Paduoaxkmuenocme. 3akon  paduoaxmue-
H020 pacnada. PanvoakTUBHBIE IPEBPAICHHUS.
CniocoObl HAOMIOIEHUSI U PETUCTPALIMU 3aPSHKEHHBIX
yactull. D¢¢ext BaBunosa — Yepenkosa. CtpoeHue
aTOMHOTO SApa.

Hegpexm maccol, 3nepeuna ceasu u ycmouuugocmo
amomuvix ao0ep. Sfoepuvie peaxyuu. SnepHas
DHEPreThKa. DHEPreTUYECKU BBIXOJ  SIEPHBIX
peakuuid. VickyccTBeHHasi paiMOaKTUBHOCTb.

Henenue maxncenvix aoep. Ilennaa adepnas
peaxkyua. YTpasisieMas LENHas peakuus. SAnepHslil
peaktop. TepMmosimepHbIli CHHTE3. DHEPrus 3BE3/I.
Ilonyuenue paouoakmueHwvlX U30OMONOE U UX

npumeHneHnue. Brnonornueckoe JIEUCTBUE
PaaMOaKTUBHBIX W3IIYYEHUN. DneMeHTapHbIe
YJACTHUIILL.

JlabopaTtopnas paGora Ne 8. I3mepeHue
paauamoHHoro Goxa.

Coaep:xanue yueOHOro MaTepuaJia

OK 02
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Tema 8. DBoaronus CosnHeyHast cucTeMa: IJIaHeThl U MaJlble TEIa, CUCTEMA OK 03
Bcenennoii 3emns—JIyHa. OK 04
Crpoenne wu odBomonuss ComHna W 3BE3N. OK 06
Knaccudukanust 3831, 3BE3ABI M HCTOYHHKH UX 2 OK 07
SHEPTHH.
lNanaktuka. Coepemennvie npeocmasieHus o
cmpoenuu u 36onouyuu Beenennoii.
3ayer mo Temam 1-8 | 3ayer mo Temam 1-8 2
Ix3aMeH 6
Bcero | 180 26 34
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3. YCJIOBUs PEAIN3AIINU ITPOT'PAMMBI YUYEBHOU JUCHHUIIINHBI
«DOU3UKA»

3.1. Tpe6oBaHNA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecredYeHn 0

Peanuzanus yueOHON AUCHUITMHBI TpeOyeT Hamu4us yueOHoro kabunera OU3NUKu

Ob6opynoBanue yueOHOro KaOMHETa: 10CAJOYHbIE MECTA IO KOJIMYECTBY 00yUaroIIuxcs;
pabouee MeCTO mpenojaBares, J0CKa.

Texnuueckue cpeacrBa OOydeHHs: KOMIBIOTED C JIMLEH3UOHHBIM IPOrpaMMHBIM
oOecrnieueHneM, 3KpaH, MyJIbTUMEANAIPOEKTOP.

3.2. UndopmanuonHoe odecnieyenne 00yueHust

OcHoBHasi IuTEparypa

1. ®usuka. TexHonormdyeckuid mpodwib : y4eOHHK I OOpa30BaTECIBHBIX OpTraHU3aINM,
peanu3yronmx o0pa3oBaTeNbHBIE MPOrpaMMbl cpefl. mpod. obpasoBanus : B 2 4. U. 1 : B.D.
HImutpueBa. — 5-¢ wu3a., crep.— M. : HWsnmarenbckuii neHTp «Akamgemusi», 2025.
2. @uszuka. Texnomormueckuil npoduip : ydeOHUK Ui 0Opa30oBaTENIbHBIX OpraHU3ALMM,
peanu3yonmx o0pa3oBaTeNbHBIE MPOrpaMMbl cpell. mpod. obpa3oBanus : B 2 4. Y. 2 : B.D.
HmutpueBa. — 5-e wu3n., crep— M. : W3garensckuil 1eHTp «Akagemus», 2025
3. ®usuka. Texnonoruueckuii npoduns. COOpHUK 3a1a4 : yued. mocodbue 1ist 00pa3oBaTeIbHBIX
OpTraHM3aIi, PeaTu3yIoX 00pa3oBaTelbHBIC IPOrpaMMBbl cpell. mpod. obpa3oBanus : B.D.
JmutpueBa. — 5-¢ uza., crep.— M. : M3naTenbCckuii HeHTp «Akagemusy», 2025

4. ®wusuka. TexHonorunueckuii npodmib:  MeTtoaudeckne pekomenaanuu : B.®. Jlmurpucsa,
JL.U. BacunbeB. — M. : U3naTenbckuii HeHTp «AkageMusi», 2024,

JlonoJHUTeIbHbIE HCTOYHUKH
1. ®uszuka. bazoserit yposenb: Yueonuk / H.C. Ilypeimiea, H.E. BaxxeeBckas, /[.A. Mcaes, B.M.
Yapyrun — Mocksa: Ilpocemenne, 2025. — 516 c. — ISBN 978-5-09-124948-4.
— URL: https://book.ru/book/957957
2. ®usuka. ba3osblil ypoBenb: Yuebnoe nocodue / H.C. IlypsimeBa, H.E. Baxeesckas, [[.A.
Hcaes, B.M. Uapyrua — Mocksa: [Ipocsemenue, 2025. — 240 c. — ISBN 978-5-09-124947-7.
— URL.: https://book.ru/book/957956
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMSI YYUEBHOM
JUCIHUIIVIMHBI «®PU3UKA»

KOHTPOHL U OHEHKa pC3yJIbTaTOB

OCBOCHUA  JHUCLHMIIIIMHBI
mpenoaaBaTcyIeM B IIPOLECCE ITPOBEACHUA 3aHATHH.

OneHka JMYHOCMHBIX PE3YyNbTAaTOB OOCCIIEUMBACTCS B XOAE peaju3alld BceX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.
OleHKa TOCTUKEHUST MemanpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OEeHNBACTCS JOCTH)KEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIbHOCTH OLICHUBAaHUA

CUTyalld W TPUHITHS PELICHUS,
JCSITeTIbHOCTH).

CaMOCTOATCIIbPHOCTHU I/IH(i)OpMaHI/IOHHO'HOSH&B&TCJ’IBHOﬁ

Hpe}lMeTHbIe pe3yJbTaThbl

O0BbeKT KOHTPOJISA
€ yueToM
npogeccuoHaILHOM
HANPABJIEHHOCTH

®opMbI U METObI
KOHTPOJIAA U
OlleHKH
pe3yJibTaToB
00y4eHust

P 01. Ilonumate ponb GHU3UKH B
SKOHOMHYCCKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOU U 3TUYECKOU chepax 1esTenbHOCTH
YeJI0BEKa, POJIb M MECTO (PU3HKH B COBPEMEHHOU
Hay4YHOW KapTUHE MHUpa, POJib aCTPOHOMHUHU B
MIPaKTUYECKOH  JIEATEIbHOCTH YEJIOBEKa U
JalbHENIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAYCHHE OIIMCATCILHOM,
CUCTeMAaTU3HPYIOIIEeH, OOBICHUTENBbHOU U
IporHoctuyeckol  (QyHKUUN  Qu3nuecKon
TEOPUH - DIEKTPOAVNHAMHUKH, CHEIUATbHOU
TEOPUN OTHOCUTEJIbHOCTH, KBAHTOBON (DM3HKH,
ponb (uzuueckor Teopuu B (HOPMHUPOBAHHUH
Mpe/ICTaBICHU 0 (PU3NUECKON KapTUHE MUpA,
MecTO (HU3MYEeCcKOi KapTUHBI MHpa B 00IIEeM
pAly  COBPEMEHHBIX ECTECTBEHHO-HAyUYHBIX
MPEJICTABICHUN O TPUPOJIE;

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5, TIK 3.5.

IIpakTrueckas
paborta
DK3aMeH

P 02. TIlonumats poab GU3UKH B
9KOHOMUYECKOH, TEXHOJIOTMYECKOH,
SOKOJIOTUYECKOM, COIMMaJbHOM WM DTUYECKOM
cdepax AeATeNIbHOCTH YEeJIOBEKa, POJIb U MECTO
(GU3MKM B COBPEMEHHOW HayyHOW KapTUHE
MUpa, 3HAYCHUE OIUCATENbHOM,
CUCTEMATU3UPYIONIEeH, OOBSICHUTEIBHOU U
NPOTHOCTUYECKOH  (QyHKIMHA  Qu3HUecKon
TEOPUU - MEXAHHUKHU, MOJIEKYJIAPHOU (U3UKH U
TEPMOJIMHAMUKH, POJb (PU3UYECKON Teopuu B
(hopMUPOBaHUY TIPEICTABICHUA O (PU3NUECKON
KapTUHE MUPA;

OK 02 - OK 04,
OK 06, OK 07
IK 1.5., TIK 3.5.

[IpakTrueckas
pabota
Kontponbhas
pabota
DK3aMeH

IIP 03. Pasnuuare yclOBHS TNPUMEHHMOCTH
Mojenell  (U3MYECKHX Tel U IPOLIECCOB
(sBIEHUI): OJHOPOJHOE DIIEKTPUYECKOE U
OJIHOPOJIHOE MarHUTHOE I0Jsl, TAPMOHUYECKUE

OK 02 — OK 04,
OK 06, OK 07
IIK 1.5., TIK 3.5.

[IpakTrueckas
pabota
DK3amMeH

OCYIICCTBIIAKOTCA
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KoJebaHus, MaTeMaTUYECKUM MasITHUK,
WJICATTbHBIN NPY>KUHHBIN MAasITHUK,
rapMOHUYECKHE BOJIHBI, UJIeaTbHBIN
KojeOaTeNbHbI  KOHTYp, TOHKas  JIMH3a,

MOJIENIEN aToma, aTOMHOTO siipa U KBAaHTOBOM
MOJIEJIU CBETA;

IIP 04. Pazinuarth yciioBUS NPUMEHUMOCTU
Mojenel  (U3NYECKMX Tel U IPOLIECCOB
(sBNEHMI): WHEpLUANbHAs CHUCTEMA OTCYETA,
a0COJIIOTHO TBEPJIOE TENI0, MaTepUaIbHAasl TOUKA,
PaBHOYCKOPEHHOE  JIBIDKEHHE,  CBOOOJIHOE
najeHue, abcoMoTHO ympyras aedopmarus,
abCOJIIOTHO YIpYyroe M abCONIOTHO HEYNPYroe
CTOJIKHOBEHUS, MOJENU ras3a, >KUIKOCTH U
TBEPJOTO (KpHCTaIIMYECKOTO) Tena,
uzeadbHbII ra3, TOYEUHbIN 3aps], OAHOPOIHOE
IIEKTPUUECKOE TI0JIE;

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5., 1IK 3.5.

[IpakTrueckas
paborta
Kontposnbnas
paborta
OK3aMeH

Pasnuyare  ycnmoBus  (TpaHUIBI,
MIPUMEHUMOCTHU ¢buznIeckux 3aKOHOB,
MMOHUMATh BceoOuit XapaKkTep
(byHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTD
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB;

obacTn)

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5, TIK 3.5.

IIpakTrueckas
paborta
DK3aMeH

P 05. AnamusupoBaTb U OOBACHATH
JIEKTPOMArHUTHBIE TPOLIECCHl U SBJICHMS,
UCIOJIb3YSl OCHOBHBIE IIOJIO)KEHUS M 3aKOHbI
MIEKTPOAMHAMUKNA U CHEHMAJIbHOH Teopuu
OTHOCHUTEJIBHOCTH (3akoH COXpaHEHMUsI
JIEKTPUUECKOrO 3apsia, cuia Amiepa, cuia
JlopeH1a, 3aKOH JIEKTPOMAarHUTHOW MHAYKIINH,
npaswio Jlenna, cBa3p O/1C camomHaykuuu B
AJIEMEHTE 3JIEKTPUUECKON LIETH CO CKOPOCTHIO
U3MEHEHHUS CHJIBI TOKa, MOCTYJIaThI
CHEeMaIbHOM ~ TEOpUM  OTHOCUTEIBHOCTH
DWHIITeHA);

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5., TIK 3.5.

[IpakTnueckas
pabora
DK3aMeH

P 06. Anxamu3upoBaTh U  OOBICHATH
KBaHTOBBIE TIPOLECCHl U SABJICHUS, HCIOJB3YS
MOJIOKEHNS KBAHTOBOM (hu3MKM (ypaBHEHUE
OnHmTeitHa U1 Gotodddexra, MEepBHIA U
BTOPOU IIOCTYJIAThI bopa, MIPUHIUI
COOTHOILLIEHUS HEOIIpeIeIEHHOCTEN
['eitzenOepra, 3aKOHBI COXPAHEHUSI 3apsI0BOTO
U MaccOBOIO 4YMCEI W DHEPIUU B SIEPHBIX
peaxkusx, 3aKOH paIM0aKTUBHOTO pacnaia);

OK 02 — OK 04,
OK 06, OK 07
IK 1.5., TIK 3.5.

IIpakTrueckas
pabota
DK3aMeH

P 07. AwxanusupoBaTb U OOBICHSTH
MEXaHWYeCKWe  TpoIecChl M SIBJICHUS,
UCIOJIb3YSl OCHOBHBIE IIOJIO)KEHHUS M 3aKOHBI
MEXaHUKH (OTHOCHTEIHbHOCTh MEXaHHUYECKOIo
JBUKECHMS, (bopmybI KMHEMATUKH
PaBHOYCKOPEHHOTO JIBUKECHMS,
npeoOpasoBanusi lamuines a7 CKOPOCTH U
nepeMenieHus, 3akoHbl HbIOTOHA, NPUHLMII
OTHOCHUTENBHOCTH ['anmuies, 3aKOH BCEMHUPHOTO

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5., 1IK 3.5.

[IpaxTrueckas
pabora
OK3aMeH
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TATOTCHUS, 3aKOHBI COXpPAHCHUA HMITYJIbCA U
MEXaHW4YECKOH YHEPTUH, CBSI3b PabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYCSCKOM OHCpPIuu, yCJI0OBUA
paBHOBECHS TBEpAOro Teia), TPH ITOM
UCTOJb30BaTh MATEMaTHYECKOE BBIPAKECHHE
3aKOHOB, YKa3bIBaTh YCIIOBHS NPHUMEHHMOCTH
¢buznveckux 3aKOHOB: peoOpa3oBaHuit
lanuness, BTOPOrO ¥  TPETHETO 3aKOHOB
HpioTOHA, 3aKOHOB COXpaHEHHsS HUMITYJIbCA U
MEXaHWYECKOM HHEPruH, 3aKOHAa BCEMHPHOTO
TATOTCHUA,

IIP 08. Ananu3upoBaTh U OOBSICHATH TEIIOBBIC
IIPOLIECChl U SIBJIEHMSI, HCIIOJIb3YsS OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOM
TEOPUU ¥ 3aKOHBI MOJEKYISpHOW (UUKH U
TEPMOJUHAMUKHU (CBSI3b JaBJICHUS H1€aJIHLHOTO
rada Cco CpeIHEH KUHETUYECKOM JHepruen
TEIJIOBOTO JABMXKEHUS W KOHIIGHTpAIMeil ero
MOJIEKYJ, CBA3b TEMIIEpaTypbl BELIECTBA CO
CpeqHell KWHETHYeCKON JHEepruei TEeIIoBOTO
JNBIDKEHUS €r0  4YacTHIl, CBS3b JaBJICHUS
UJICAIbHOTO Ta3a ¢ KOHIEHTpalueld MOJIEKyNI U
ero TeMIIepaTypoil, ypaBHeHHE MeHaeneeBa-
Knaneiipona, mepBblii 3aKOH TEPMOJUHAMUKH,
3aKOH COXPAHEHHS OSHEPIMH B  TEIJIOBBIX
mpoueccax), HOpd  OTOM  HCIOJB30BaTh
MaTeMaTH4eCcKoe BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHEHUS
MenpeneeBa-Knaneipona;

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5, TIK 3.5.

[IpakTuueckas
paborta
DK3aMeH

P 09. AwnanusupoBaTb U OOBSICHATH
ANEKTPUYECKHUE SIBICHHUS, UCTIOJIb3YsI OCHOBHbBIE
TI0JIO’KEHHUS ¥ 3aKOHBI DJIEKTPOJUHAMUKH (3aKOH
COXPaHEHMs NIEKTPUUECKOrO 3apsjia, 3aKOH
Kymnona, MIOTEHIIMAJILHOCTh
JIEKTPOCTATUYECKOT O oI, MIPUHIINIL
CYNEpHO3ULMM DJIEKTPUUECKUX TIOJEH, IpHU
3TOM yKa3bIBasl yCJIOBUS IPUMEHUMOCTH 3aKOHA
Kynona, a TakKe TpPaKTUYECKH Ba)KHbIE
COOTHOIIEHUS: 3aKOHBl OMa AJisl yyacTKa Lenu
U JUIsl 3aMKHYTOH 3JIEKTPUYECKOM LIENU, 3aKOH
Jbxoynsa-Jlenna, npaBuna Kupxroda, 3akoHb
Dapagest U1l 2IEKTPOIN3a);

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5, TIK 3.5.

[IpaxTueckas
paborta
OK3aMeH

IIP 10. OnuceiBaTh (PU3MUECKHE MPOIECCH U
SIBJICHUS, UCIIOJIBb3YsI BEJIMYMHBIL:
HaNpsKEHHOCTh INEKTPUYECKOTO oJI,
MIOTEHIIMAT ANEKTPOCTATUYECKOTO T0JI,
pPa3HOCTb MOTEHIHUAJOB, AJIEKTPOJABIIKYILAS
CWJIa, UHAYKIIAS MarHUTHOTO I10JIs1, MAarHUTHBIN
MOTOK, cwia Awmnepa, HMHIYKTUBHOCTb,
NEKTPOABIIKYIlAs ~ CHJa  CAMOMHAYKIIHH,
SHEPrusi MAarHUTHOTO TMOJS TPOBOJHUKA C
TOKOM, PEJISATUBUCTCKUN MMIYJbC, NOJHAs

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5., TIK 3.5.

[IpakTrueckas
pabota
DK3aMeH
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SHEprus, SHEPrHsl MOKOs CBOOOIHONM YacCTHIIBI,
SHEPTrUs U UMMYJIbC POTOHA, MACCOBOE YUCIIO U
3apsij siipa, SHEPrus CBS3M sJIpa;

IIP 11. OnuceiBath (pu3nyecKue MPOIECCH U
SIBJICHUS1, UCII0JIb3YS] BETUUMHBI: IEPEMELICHUE,
CKOPOCTbh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBbI
T€N, CUla, MOMEHT CWJbl, JaBJICHHUE,
MOTEHLIMAJbHAs  DHEPrus, KMHETHYecKas
SHEprus, MeXaHHUeCcKasi SHeprusi, paboTa CUIIbI,
LEHTPOCTPEMUTEIbHOE  YCKOpEHHEe,  Cuia
TSKECTH, CUJIa YOPYIOCTH, CHJIa TpPEHUS,
MOIIIHOCTb, PHEPrUsl B3aUMOJCHCTBUS Teja ¢
3emsieli BOMM3M €€ IOBEPXHOCTH, DSHEPrus
yapyroi nedopManuy Mpy>KUHBI, KOJIUYECTBO
TEIUIOThI, a0COJIOTHAs TeMmmepaTypa Tedja,
paboTa B TepMOAMHAMUKE, BHYTPEHHSISI SHEPTUS
UJCAIbHOTO  OJHOATOMHOIO Trasza, pabota
UJCaIbHOTO Tra3a, OTHOCHUTEJIbHAs BIIAXXHOCTH
BO3AyXa, KOA(PQOUIMEHT IOJE3HOTO IEHCTBUS
UJIeabHOTO TEIIOBOTO JIBUTATEIIs;
ANEKTPUUYECKOE 1oJie, HaANPSKEHHOCTD
ANEKTPUYECKOTO MO, HAMPSIKEHHOCTh OIS
TOYEYHOTr0 3apsija WM 3apsDKEHHOro Iapa B
BaKyyMe€ MW B JIUIJIEKTPUKE, MOTEHIMAI
ANEKTPOCTATUYECKOTO oJIs, pa3HOCTb
MOTEHIIUAJIOB, AJIEKTPOJABIDKYILAS CHJIA, CHIIA
TOKa, HaIpspKEHue, MOIIIHOCTb TOKa,
JNEeKTpUYecKas €MKOCTh MJI0CKOTO
KOHJIEHCATOPa, CONPOTUBIIEHNE YYacTKa LIEHU C
1oCJe/10BaTeNbHBIM u napauieTbHBIM
COETUHEHUEM PE3UCTOPOB, SHeprus
IEKTPUYECKOTO MOJIsI KOHAEHCATOoPa,

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5, TIK 3.5.

[IpakTnueckas
paborta
DK3aMeH

IIP 12. OOBACHATE OCOOEHHOCTH MPOTEKAHUS
¢bu3nveckux SIBJICHUI: MEXaHUUYECKOE
NBUKEHHE, TEIJIOBOE  JBW)KEHHME  YacTHUIl
BEILIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE
nBUKEeHHE, TUPPy3usi, ucnapeHue, KuneHue u
KOHJICHCAllMs, IJIaBJICHWE W KpUCTaJUIM3aLus,
HaIpaBJIEHHOCTb TEeIUIONepe1adH,
NIEKTpU3alMs  Tell, JKBUIOTEHLIMAJIbHOCTh
MTOBEPXHOCTHU 3aps’KEHHOT'0 IIPOBOJIHUKA,

OK 02 - OK 04,
OK 06, OK 07
IK 1.5., TIK 3.5.

[IpakTrueckas
pabota
DK3aMeH

ITP 13. OOBACHATH OCOOEHHOCTH MPOTEKAHUS
(Gu3NyecKux  SBIEHUI:  AJIEKTpOMarHUTHAas
WHIYKIHS, CaMOMHIYKIIMS, pE30HAHC,
uHTepdepeHus BOIH, Audpakuus, Tucnepeus,
MIOJIHOE BHYTpEHHEE OTpakeHHUE,
¢dotoanextpuyeckuit  3dpdext (dhoTorddexr),
anpa- u  Oera-pacmagbl  sAep, ramma-
u3NlydyeHue danep, (¢U3NYECKue MPUHIHUIBI
CIIEKTPAJILHOTO aHAJIM3a M paboThI J1a3epa;

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5., 1IK 3.5.

IIpaxkTueckas
paborta
OK3aMeH

IIP 14. ITpoBoaUTH HCCIIETIOBAHUE 3aBUCUMOCTH
OJTHOM (pU3MYEeCcKOl BENUYHMHBI OT JPYrod C

OK 02 - OK 04,
OK 06, OK 07

[TpakTrueckas
pabota
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HCIIOJIb30BAHUEM MPAMBIX H3MEPEHUM, IIpU IIK 1.5, TIK 3.5. OK3aMeH
3TOM KOHCTPYUPOBATh YCTaQHOBKY,
(buKcupoBaTh pe3yabTaThl MIOJIy4YEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE
rpaduKoB C y4eTOM aOCOIOTHBIX
MOTPEUIHOCTEH U3MEPEHHH, /1e1aTh BBIBOJIBI IO
pe3yJibTaTaM MCCIEA0BaHNUS;
P 15. Onpenensate HanpaBiI€HUE HHAYKIUU OK 02 — OK 04, [IpakTuueckas
MarHMTHOI'O I0JISI IPOBOJHUKA C TOKOM, CHJIbI OK 06, OK 07 pabota
Awmmnepa u cuisl JIopeHna; IIK 1.5., I[IK 3.5. DK3aMeH
ITP 16. Ctpouth H300pa)keHue, CO3AaBaEMOE OK 02 - OK 04, [IpakTnueckas
IUIOCKMM  3€pKaJioM, TOHKOW JIMH30H, U OK 06, OK 07 paborta
pacCUUTBIBATh €r0 XapaKTEPUCTUKH; IIK 1.5., [IK 3.5. DK3aMeH
P 17. [IlpumeHATh OCHOBOIIOJAraroIINe OK 02 — OK 04, [IpakTuueckas
ACTPOHOMUYECKHUE TOHATHUS, TEOPUU U 3aKOHBI OK 06, OK 07 pabota
JUIsL  aHaau3a W OOBSACHEHHS (PU3MUYECKHUX IIK 1.5., IIK 3.5. DK3aMeH
IIPOLIECCOB, MPOMCXOAAIIUMX B 3Be3dax, B
3BE3/IHBIX CHCTEMaX, B MEXIaJaKTHUYECKON
cpele; JABW)KEHUS HEOECHBIX TeJ, 3BOJIIOLUU
3Be3]1 U BcenenHoli;
1P 18. [IpoBoauTs UCCIIEI0BAHNE OK 02 - OK 04, [IpakTnueckas
3aBUCHUMOCTEHl  (pU3MYeCKMX  BEJIUYMH  C OK 06, OK 07 paboTta
UCIOJIb30BaHUEM NpsiMbIXx u3Mmepenuid, npu | IIK 1.5, TIK 3.5. DK3aMeH
3TOM KOHCTPYUPOBATh YCTaQHOBKY,
(buKcupoBaTh pe3yabTaThl MIOJIy4YEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIMYUMH B BUJE
rpauxoB C y4eTOM a0COJIIOTHBIX
MOTPEUIHOCTEH U3MEPEHHH, /1e1aTh BBIBOJIBI IO
pe3yJibTaTaM HCCIIe0BaHMUS;
ITP 19. IIpoBoauTb KOCBEHHBIE W3MEPEHUS OK 02 - OK 04, [IpaxTueckas
(Gu3NYeCKUX BEJIWYUH, MPU ITOM BHIOMpATH OK 06, OK 07 pabora
ONTUMAaJIbHBIM METOJ H3MEPEHMs, OLICHUBATh IIK 1.5, TIK 3.5. OK3aMeH
aOCONIOTHBIE U OTHOCHUTEJbHBIE MOIPEUIHOCTH
IIPSIMBIX M KOCBEHHBIX U3MEPEHMUI;
NP 20. IIpoBoauTh ONBITEI IO MPOBEPKE OK 02 - OK 04, [IpakTnueckas
MPEIIOKEHHON ~ TUIIOTE3BI: IIJIaHUPOBATH OK 06, OK 07 pabota
AKCIIEPUMEHT, COOMpATh 3KCIEPUMEHTAIbHYIO IIK 1.5, TIK 3.5. DK3aMeH
YCTaHOBKY,  aHaJIM3UpOBaTh  IIOJy4YCHHBIE
pe3ynbTaThl M JeNaTh BBIBOJ O CTaTyce
IIPETI0KEHHOM TMIIOTE3bI;
IIP 21. OnwucelBaTh METOABl MOJyYEHUS OK 02 - OK 04, [IpakTnueckas
Hay4HBIX ACTPOHOMUYECKUX 3HAHUM; OK 06, OK 07 pabota

IIK 1.5., IIK 3.5. DK3aMeH
P 22. CobGmonate mpaBmwia 0€30MacCHOTO OK 02 — OK 04, [IpakTuueckas
TpyAda TIpU TPOBEIACHUM HCCIEAOBaHUN B OK 06, OK 07 pabota
pamMKax y4eOHOro SKCIIEpUMEHTa, MPAKTHUKyMa IIK 1.5., [IK 3.5. DK3aMeH
U y4eOHO-MCCIIEeOBATENbCKON U MPOEKTHOU
NeSITeIbHOCTH c HCIIOJIb30BaHNUEM
U3MEPUTENBHBIX YCTPOMCTB M J1aOOPAaTOPHOTO
000pyI0BaHNS;
IIP 23. Pemare pacueTHble 3aJaud C SIBHO OK 02 - OK 04, IIpaxTrueckas
3aIaHHOW M HESBHO 3aJaHHON (u3nueckon OK 06, OK 07 paborta
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MOJICTIbIO: Ha OCHOBAaHWUHW aHaJHM3a YCIIOBUS
BBIOMpPATh (U3UYECKHUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 3a7aud, TMPUMEHSTH (POPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH H  IOCTYJaThl
(U3MYECKUX TEOpUH TPH  UCIOIH30BAHUU
MaTEMaTHYECKUX METOOB pCIICHUs 3ajad,
MIPOBOMTH PACYETH HA OCHOBAHUH UMEIOIIHXCS
JMAHHBIX, AHAJIM3UPOBATh  PE3yJbTaThl U
KOPPEKTHPOBATh METOJbl PEIICHUS C YYETOM
MOJIYYCHHBIX PE3yJIbTaTOB;

IIK 1.5., 1IK 3.5.

DK3aMeH

IIP 24. Pemare KayecTBEHHBIE 3aJauyM,
TpeOyroIre MPUMEHEHUs 3HAHWK W3 pa3HbIX
pa3nenoB Kypca (QU3HKH, a TaKKEe WHTETPAIiH
3HAHUN W3 JIPYruX NPEIMETOB €CTECTBEHHO-
HAay4YHOr'0 IMKJIA: BBICTPAUBATh JIOTUYECKYIO
nernovyky PaccyxaeHuil ¢ HMCHOJb30BaHUEM
W3y4YEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
(hU3UYECKUX SBICHUN;

OK 02 - OK 04,
OK 06, OK 07
IIK 1.5., 1IK 3.5.

[IpakTnueckas
paborta
OK3aMeH

IIP 25. Vcnonbp30BaTh TEOPETUYECKUE 3HAHUS
111 OOBSICHEHUS] OCHOBHBIX IIPUHIIUIIOB pabOThI
WU3MEPHUTENBHBIX  NMPUOOPOB,  TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTMUYECKUX IPOLIECCOB;

OK 02 - OK 04,
OK 06, OK 07

IIK 1.5, TIK 3.5.

[IpakTnueckas
pabora
DK3aMeH

NP 26. IlpuBoguTh mNpuMeEpbl  BKJIajaa
POCCUICKHX U 3apyOEXKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IIPOILIECCOB
OKpPY’KAIOIIEr0 MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

OK 02 - OK 04,
OK 06, OK 07

IIK 1.5, TIK 3.5.

[IpakTnueckas
pabora
DK3aMeH

P 27. AHaimu3upoBatb U  OLICHUBATH
MOCTIC/ICTBHUSL OBITOBOM W TPOM3BOJCTBEHHOU
NEATEIbHOCTH  4YENIOBEKa,  CBS3aHHOU ¢
¢u3nyecKUMU  OpoleccamMH, ¢  HO3ULUI
9KOJIOTHYECKOM 0€30MacHOCTH, MpeCTaBIeHUN
O PpAalMOHAIBHOM IPUPOJONOJIB30BAaHUM, a
TaKXX€ pPa3yMHOM KCIIOJIb30BaHUU JOCTHKEHUU
HAYKM M TEXHOJOTHA ISl JaJIbHEHIIEro
Pa3BUTHsI YEJIOBEUECKOr0 O0IIECTBA;

OK 02 - OK 04,
OK 06, OK 07

IIK 1.5, TIK 3.5.

IIpakTrueckas
pabora
DK3aMeH

NP 28. IlpumeHATH pa3aUYHbIE CHOCOOBI
pabotel ¢ uH(popManMen  PU3IHMUECKOTO
COJZIepKaHUSI C MCIIOJIB30BAHUEM COBPEMEHHBIX
MHGOPMALIMOHHBIX TEXHOJOTHH, TpH 3TOM
MCTIOJIH30BATh COBPEMEHHBIE MHPOPMAIIMOHHBIE
TEXHOJIOTUU Ul TIOMCKa, NepepadoTKu H
MpeIbsABICHUS yUeOHON U Hay4YHO-TIONYJISIpPHON
uHpopMaIuy, CTPYKTYpUPOBAHHUS u
WHTEepIpeTanuu HHOOPMAINH, TTOYdeHHON U3
Pa3IUYHbBIX HCTOYHHUKOB, KPUTUYECKH
aHATM3UPOBATh IOJIydaeMyl0 WH(POPMAIUI0 U
OLIEHUBATh €€ JOCTOBEPHOCTh KaKk Ha OCHOBE
UMEIOIINXCSl 3HAaHWM, TaK 1 Ha OCHOBE aHaIM3a
MCTOYHMKA HH(POpPMALIUY;

OK 02 - OK 04,
OK 06, OK 07

IIK 1.5, TIK 3.5.

[IpakTrueckas
pabota
DK3aMeH

IIP 29. IIposiBIATP OpraHU3allMOHHBIE U
[I03HABATEJIbHBIE YMEHUS CaMOCTOSATEIBHOIO

OK 02 — OK 04,
OK 06, OK 07

[TpakTrueckas
pabota
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npuoOpeTeHus HOBBIX 3HAHUH B Ipolecce IIK 1.5, TIK 3.5. OK3aMeH
BBITIOJTHEHUSI MIPOEKTHBIX u yueOHO-

HCCIIEI0OBATEILCKUX padoT;

IIP 30. PaGorate B rpymnme C HCIOTHECHUEM OK 02 — OK 04, [IpakTnueckas
Pa3IMYHbIX COLMAIbHBIX POJIEH, IIAHUPOBATH OK 06, OK 07 pabora
paboTy TPyNIbI, PalMOHAIBHO PaCHpPEaCIATh IIK 1.5., [IK 3.5. DK3aMeH
JESTEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalMsIX,

OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB

Ipynnsl B pElIEHWE  paccMaTpuBaeMoin

poOJIEMBI;

IIP 31. IIposBnATh MOTHBALMIO K Oymymien OK 02 - OK 04, [IpakTrueckas
npo¢eCcCuOHATBHON JEeATEeIIbHOCTH o OK 06, OK 07 paborta
CIELMAIBHOCTSIM ¢usuko-rexunyeckoro | 1K 1.5., I[IK 3.5. OK3aMeH

npoduIs.




