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Pa6oyas nporpaMma pa3paboTana B COOTBETCTBHH ¢ TpeGOBAHMIMH:

- @esiepalibHOTO TOCYAAPCTBEHHONO 06pa3oBaTebHOIO CTaHjapTa cpejiero obuiero
o6pa3oBanus, yTBEPAKICHHOr0 Npuka3oM Muno6puayku Pocenn ot 17.05.2012 Ne 413 (3ape-
rucTpupoBanHoro MunncrepetBoM toctuimn Poceniickoit ®enepaunn 07.06.2012, peru-
crpauuonHbiit N 24480);

- @ezepabHOr0 roCYNApPCTBEHHOr0 00pa3oBaTebHOr0 CTanaapra 1o mnpodeccuu
11.01.08 Oneparop mOYTOBOM CBA3M CpeaHero mpodeccHOHaIBHOrO 00pa3oBaHus,
YTBEPXACHHOTO TNpHKasoM MunucrepcrBa mpocsemienns Poccuiickoit denepaunn 0T
28.06.2023, Ne 487 (3aperncTpupoBaHHOro MumucTepcTBOM IocTHIMM Poccuitckoi
Denepaunun 04.08.2023 r., peructpanuonnsii Ne 74618);

C Y4YETOM:

- @enepanbHoli  00pasoBaTeNbHOM MPOrpaMMbl CpefHEro obmero 00pa3oBaHus,
yrBepxaennoi [Iprkasom Munncrepersa npocsemenus PO or 18.05.2023 Ne 371 (3apern-
CTpHpoBaHHOTO MunucTepeTBoM foctuimu Poccuiickoit @enepanun 12.07.2023, perucrpa-
HOHHBIH Ne 74228);

- TIpUMEpHO# paboyelt mporpamMMbl 00uIe06pa3oBaTeNbHON AMCHHILTHEBT «DH3HKa»
Jutst IpodyeccHoHaNBbHBIX 06pa3oBaTeNbHBIX OpraHu3aluii, yTBepIeHHo# Ha 3acenarun Co-
BETA 110 OLCHKE CONEPXaHHA M KauecTBA MPUMEPHBIX paboyMX MporpamMm obieoOpazoBa-

TENBHOTO ¥ COLMANbHO-TYMAaHUTAPHOTO IIMKIIOB CPEeIHEro MpodecCHOHATBHOr0 00pa3oBaHus,
npotokon Ne 14 ot 30.11.2022.

PaGoyast nporpamma paccMoTpena

Ha 3acenanuu LK obmeobpazoBarenbHbIX,
TYMaHUTapPHBIX H COIUAIBHO-
SKOHOMHYECKHX JUCIUIUIMH oTAeneHust AudC
ITporoxon Ne 9

ot «17» anpenst 2024 r.

IMpencengrgns LK
% ? O.B. Abaiinynuna

YTBEPX]IA

PaGouyio nporpammy paspaboras:

npenojasarespb Bhiguiel KBaTU(UKAHOHHOM KaTeropuu, (JM3uK, NperojaBaTesib, TEOPHs U
METOMKA NpgiiogBanus y4eGHOM TUCHMIUIMHEI ACTPOHOMHUS» B 00pa30BATENILHOM OpraHu-
3aLUU H.E. MaciennukoBa
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1. OBIASI XAPAKTEPUCTHKA PABOYEI1 IPOT'PAMMbI
OBIIEOBPA30BATEJILHONM JUCIUILINHBI
OJ1.11 ®U3UKA

1.1.MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOH MPOrpaMMbl

Huctunmmaa OY]J[.06 ®dusuka Bxoaut B obmeoOpazoBarenbHblid muki [IIIKPC kak
00s13arenbHas JUCIUILINHA.

O6meo6pazoBarenpHas guctuiinHa OY /(.06 ®usuka sBisieTcs: 00s3aTENbHON YaCcThIO
o0mieoOpa3oBarebHOrO IUKiIa oOpazoBatenbHOi mporpammbel CIIO B cootBerctBHu ¢ @T'OC
o npodeccun 11.01.08 Oneparop mouTOBOI CBS3ZH.

1.2 Heab u miIaHupyeMbie pe3yabTaThl 0CBOCHHS THCIUTLTHHBI:

1.2.1.1ean 0011€00pa3oBaTeIbHON U CHUNITHHBI

Copepxanue nporpammbl yueOHoW aucuumiauasl OV (.06 ®dusuka HanpasieHO Ha J0-
CTHKEHUE CIICIYIONINX TICIICH:

- popMuUpOBaHUE UHTEPECA U CTPEMIICHHUS OOYJAIOIINXCS K HAYYHOMY U3YYCHHIO TIPUPO-
JIbl, PA3BUTUE X MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;

- Pa3BUTHE MPEACTABICHUI O HAyYHOM METOC IMO3HAHUS U (POPMHUPOBAHUE HCCIIEIOBA-
TEJIHCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

- popMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pPe3ysibTaTa U3YYCHHS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

- popMuUpOBaHUE YMCHHI OOBSICHATH SBICHUS C UCIIOJIb30BAaHUEM (PU3NICCKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIbCTB;

- popMupoBaHUE MPEACTABICHUI O POIM (DU3MKHU TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.



1.2.2. [lnannpyemble pe3yJIbTAThl OCBOCHHUS 0011€00pa30BATEIbHOM IUCHUIIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne qucUUIuIMHA UMeeT npH popmupoBanuu u pazsutuu OK u I1K.

Kon n naumenoBanue gop-
MUPYEMBIX KOMITCTEHITHIH

HJ'IaHI/IpyCMHC PE3YIbTATEI OCBOCHUS JUCIHUILUINHBI

OOuiue

I[I/ICHI/IHHI/IHapHI)IC

OK 01. Beibupatb cioco0bl
permeHus 3ama4 mpodeccuo-
HaJIbHOM JIeSITETLHOCTH,
MPUMEHUTEIIBHO K pa3jiny-
HBIM KOHTEKCTaM

B o6aactu TpyaoBOro BOCHIHMTA-
HMSL:

- HWHTEpeC K pa3IudHbIM chepam
mpodheCCHOHANBHON AATSILHOCTH, B
TOM YHCJIe CBA3aHHBIM C (DU3UKOH U
TEXHUKOW, YMEHHE COBEPIIATH OCO-
3HAHHBIA BHIOOp Oyaymied mpodec-
CHM M PEaTH30BBIBATH COOCTBEHHBIE
YKU3HCHHBIC TIJIAHEI,

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa-
30BaHUIO0 U CaM0O00pa30BaHUIO B 00-
nacTu (GU3UKU HA TPOTSHKCHUU BCel
KHU3HU,

OBJjagenue YHHMBEPCAJTbHBIMU
Y4eOHBIMU MO3HABATEIbLHBLIMHA
JeliCTBUSAIMM:

a) 0a3oBble JIOTHYECKHe AelCTBHS:
- CAMOCTOSITENTLHO (POPMYIUPOBATH U
aKTyalu3upoBaTh MpobIeMy, pac-
CMaTpUBaTh €€ BCECTOPOHHE;

- OMNpEeNeNsITh IENH NeITeIHLHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
TIOCTYOKCHUS,

-BBISIBJISITH 3aKOHOMEPHOCTH M TIPO-
TUBOpPEYMSI B pacCMAaTPUBACMBIX SIB-
JICHUSAX

- BHOCHUTb KOPPEKTHBBI B JIEATEIIb-
HOCTh, OIICHUBaTh COOTBETCTBHUE pe-
3yJIBTATOB UENSM, OIEHUBATh PHUCKH
ITOCJICICTBHIA JEATEIHHOCTH;

- KOOPJMHUPOBATh U BBIMOJIHATH Pa-
00Ty B YCJIOBHSAX PEATBHOTO, BUPTY-
ATPHOTO U KOMOWHUPOBAHHOTO B3a-
UMOJCHUCTBUS;

- pa3BHUBaTh KPEATUBHOE MEIIICHHE
TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
0) O0a3zoBble HcCCJIEN0BATEIbLCKHE
JIeCTBUSA:

-BJIAJIETh HAYYHOM TEPMHHOJIOTHEH,
KJIFOYECBBIMH TTOHATHAMH H METOJa-
MU GU3NIECKON HAYKH;

-BJIAJICTh HaBBIKAMH y4eOHO-
HCCIEAOBATENLCKOM U MPOEKTHOM
JIEeSTebHOCTH B 00JacTH (DU3HKH,
CITIOCOOHOCTBI0O W TOTOBHOCTHIO K
CaMOCTOATEILHOMY TIOUCKY METOJIOB
pemieHus 3aaad  (PU3UIECKOTO CO-
JeprKaHUs, TPUMEHCHHIO Pa3InIHBIX
METO/JIOB ITO3HAHUS;

- yMeThb JAEMOHCTPUPOBAThH Ha
MpUMepax poilb U MECTO (pH3UKU
B (OPMHPOBAHUH COBPEMEHHOM
HAy4YHOW KapTHHBI MUpPa, B pa3-
BATHUU COBPEMEHHOW TEXHUKH U
TEXHOJOTHM, B MNPaKTHYECKOU
JEeSTEeTBHOCTH JIIOJICH;

- YMETh YYWTHIBATh TPAHMIIBI
MPUMEHEHUSI W3yYeHHBIX (U3H-
YEeCKHX MOjeJiel: MaTephaibHas
TOYKa, WHEpUHaJbHAs CHCTEMa
oTcueTa, abCONIOTHO TBEPAOE
TEJO0, WACANbHBIA Ta3, MOIEIH
CTPOEHHUA Ta30B, KUIKOCTEH M
TBEPABIX TEI, TOYECUHBIA DIIEK-
TPUYECKHN 3apsl MpU pelIeHuH
(u3MYeCKUX 3aj1a4;

- YMeTh pacno3HaBaTh (U3NUe-
CKHe sABIEHHsS (MPOLECCH) U
OOBSCHATH WX HA OCHOBE 3aKO-
HOB MEXaHHWKH, MOJIEKYJISPHO-
KHHETUYECKON TEOPUHU CTPOCHUS
BEIIECTBA W DIIEKTPOTUHAMHKH:
paBHOMEpPHOE M PaBHOYCKOpEH-
HOE MPSMOJIMHEWHOE JBUKEHHE,
CcBOOOZHOE TAJCHUE TeN, JIBH-
KEHHE TI0 OKPYXXHOCTU, HHEp-
WS, B3aUMOJICHCTBUE TeJ, Tu(-
(y3us, OpOyHOBCKOE JIBIKEHUE,
CTPOEHHE KUAKOCTEN U TBEPIBIX
TeJ, U3MEHeHHe 00beMa Tell MpU
HarpeBaHUU (OXJTaXKICHUN),
TEIUIOBOE paBHOBECHE, HCIape-
HUE, KOHJCHCAIWs, IUIaBJICHHE,
KpHUCTAILTH3a1Ius, KHIICHUE,
BIIQXKHOCTh BO3/yXa, IIOBBIIIIE-
HUE JaBJICHHWsI Tra3a IpH ero
HarpeBaHUM B 3aKPHITOM COCY/IE,
CBSI3b MEXJIy IapaMeTpaMH CO-
CTOSIHMSI Taza B H30Ipoleccax,
AIIEKTPU3AIUS Tell, B3aUMOJIEH-
CTBHE 3apsiJIOB;

- YMeThb paclio3HaBaTh (hu3mue-
CKHe gBIEHHS (MPOLECCH) U
OOBSACHATH WX HA OCHOBE 3aKO-
HOB DJICKTPOJMHAMUKUA M KBaH-
TOBOH (DM3MKHU: BIIEKTpUYECKas
MPOBOJIIMOCT, TEIIOBOE, CBE-
TOBOE, XUMHUYECKOE, MarHUTHOE




- BIAJCTh BUJIAMH ACATEILHOCTH O
[IOJIyYE€HUI0 HOBOI'O 3HAHHUS, €r0 HH-
TepIpeTanuy, MNpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3UUHBIX YUEOHBIX
CUTyaLusiX, B TOM YHCJIE TIPH CO31a-
HUU Y49eOHBIX MPOEKTOB B 00IacTH
¢buzuky;

- BBISIBIISITD MPUYHHHO-
CJICZICTBEHHbBIE CBA3M U aKTyaJIU3U-
poBaTh 3a1a4dy, BBIABUTaTb TUIIOTE3Y
ee pelleHHs, HaXOIUThb apryMEHTEHI
IUIl [JOKa3aTeNIbCTBA CBOMX YTBEp-
XKICHUM, 3amaBaThb MapaMeTpel U
KPUTEPHHU PELICHUS;

- aHaJIM3UPOBATh MOJYYECHHBIE B XO-
Je pelleHus 3aJadd pe3yJbTaThl,
KPUTUYECKH OIICHUBATh WX JIOCTO-
BEPHOCTH, MPOTHO3UPOBATH M3MEHE-
HUE B HOBBIX YCIIOBHSIX;

CTaBUTh W (QOPMYyIUpOBAThH COO-
CTBCHHBIC 3aJjaud B 00pa3oBaTellb-
HOMW NeSITENbHOCTH, B TOM YUCIIE IPU
M3y4eHNU (HU3HKH;

- JIaBaTh OILICHKY HOBBIM CHUTYallHsIM,
OLICHUBATh IPUOOPETECHHBIN OIBIT;
YMETh MEPEHOCUTH 3HAaHUs 1O GHU3H-
K€ B NMPAKTHYECKYIO 00J1aCTh KHU3HE-
JeSITETBHOCTHY;

- YyMEThb HMHTETPUPOBATH 3HAHUS W3
Pa3HbIX MPEAMETHBIX 00JIACTEH;

- BBIJIBUTATh HOBBIE WJICH, TNpeJyia-
raTb OpPUIMHAJIbHBIC TOIXOMABI U Pe-
LICHUS;

- CTaBUTh MPOOJEMBI U 3a/a4yH, J0-
MyCKalolIie albTepHATHBHBIC pelle-
HUSL.

OBaageHue yHHMBepCAJIBLHBIMH pe-
ryJSITABHBIMH J1eifiCTBUSIMU:
caMoOOpraHu3auus:

- CaMOCTOATEJIBHO  OCYIIECTBIISATh
MO3HABATENIFHYIO JICATENILHOCTh B
o0nactr (pU3UKU U aCTPOHOMUH, BBI-
SIBIIATH TPOOJIEMBI, CTaBUTb W (op-
MYJIMPOBATh COOCTBEHHBIE 33/1a4H;

- CaMOCTOSITENIFHO COCTaBJISITh TUIaH
pelieHUs pacueTHbIX U KadeCTBEH-
HBIX 3aJ[a4, TUIaH BBITOJHEHUS MPaK-
TUYECKONH pabOTHl C y4eTOM HMeEIo-
LIMXCSI  PECypcoB,  COOCTBEHHBIX
BO3MO>KHOCTEH U TPEAIOYTEHUN;

- JIaBaTh OIEHKY HOBBIM CHTYaIlUsIM;
- pacmmpsATb paMKH  y4eOHOro
MpeaMeTa Ha OCHOBE JIMUHBIX Mpe-
MMOYTECHUH;

- JlelaTh OCO3HAaHHBIN BBIOOD, apry-

JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHMToB,  DJEKTPOMAarHUTHAs
WHAYKIUS, JSHCTBHE MarHUTHO-
TO MOJIsl Ha MPOBOJHHUK C TOKOM
W IBWOKYIIHIACS 3apsfl, dIIEKTPO-
MarHiTHbIE KOJeOaHus U BOJHBI,
MPSMOJIMHEWMHOE paclpocTpaHe-
HHUE CBETa, OTPaKEHHE, MPEIIOM-
neHne, wHTephEepeHIsI, Ih-
(dpakiysi ¥ NONsApU3aNUs CBETa,
JcTiepcus cBeTa, (POTOAIEKTPH-
geckuii dddext (pororddekr),
CBETOBOE [aBJIEHHE, BO3HHKHO-
BEHHE JIMHEWYaToOro CIHEeKTpa
aToMa BOJOPOJa, €CTeCTBEHHAs
W WCKYCCTBEHHAs PaIHOaKTHB-
HOCTB;

- YMETh OIKCHIBATh MEXaHHYE-
CKO€ JBW)KCHHE, UCTIONB3YS (hH-
3UYEeCKHE BEJIMYMHBL KOOPIUHA-
Ta, MyTh, IEpEeMEIleHHEe, CKO-
pOCTh, YCKOpEHHEe, Macca Telna,
CHIIa, UMITYJIbC TeJla, KHHEeTHIe-
CKasi DSHEprus, MOTEHIHATbHAS
SHeprus, MexaHudeckas padora,
MEXaHW4YeCKasi MOIIHOCTB; IPHU
OMHCaHWW TIPABHUIILHO TPAKTO-
BaTh (PHU3MYECKHH CMBICT HC-
MOJIE3YEMBIX BEIUYHH, HX 000-
3HAYCHUsS U CIAMHUIIBI, HAXOJINUTh
(GopMyIbl, CBSI3BIBAIONINE JIaH-
HYI0 (QU3UYECKYI0 BEIHYUHY C
JIPYTHMU BETHYUHAMH,

- yMeTh OIUCHIBATh HM3YYCHHBIC
TEIUIOBBIE CBOMCTBA TEJN M Tel-
JIOBBIE SIBIIEHUS, UCTIONB3Ys (hu-
3WYEeCKHE BEJIMYUHBL: JaBIICHHE
rasza, TeMIeparypa, CpeaHsisi Ku-
HETHYECKass DHEpPrHsl XaoTH4e-
CKOTO  JIBMKEHHS  MOJIEKYI,
CpeIHEeKBapaTHYHAasl CKOPOCTh
MOJIEKYJI, KOJHYECTBO TEIUIOTHI,
BHYTpPEHHsS DHeprus, padora
raza, KO3(QQHUIMEHT I0JIE3HOTO
JIEHCTBUS TETUIOBOTO JIBUTATEIIS
NP OTMCAHWU TPAaBUIBHO TPAK-
TOBaTh (PU3HYECKHUIA CMBICT WC-
MOJIb3yEMBIX BEJIWYHH, UX 000-
3HAYCHUS U €JAMHUIIBI, HAXOJIUTh
(hopMyIIBI, CBS3BIBAIOIINE JIAH-
HYI0 (U3UYECKYIO BEIWYHHY C
JIPYTHMU BETHYUHAM;

- YMETh OINUCHIBATH H3YYCHHEIC
CBOIICTBa BeIIECTBa (INEKTpUUE-
CKHM€, MarHUTHBIC, OINTHYECKUE,




MEHTHPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTBH 3a PELICHHE;

- OLICHUBATh NPUOOPETEHHBIN OIIBIT;
- COcOOCTBOBAaTh (POPMUPOBAHUIO U
NPOSIBICHUIO JPYAHIMHA B 0OJIACTH
(HM3UKH, TOCTOSIHHO IMTOBBIIIATH CBOM
0o0pa3oBaTebHbli W  KYJIBTYypHBIH
YPOBEHB.

OK 02. Mcmonp30Bath
COBpPEMEHHBIE CPEACTBa MO-
WCKa, aHajlM3a M HMHTEpIIpe-
Tanuu MHPOpPMAIMK ¥ HH-
(bopMaOHHBIE TEXHOIOTHH
JUIL  BBITIOJIHGHUST 33134
npodeccHoHaNbHON nest-
TEITBHOCTH

B o6aacTm 1EeHHOCTHM HAY4YHOIO
MO3HAHMA:

- cOpPMUPOBAHHOCTH MHPOBO33pe-
HUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS

(u3nUecKoii HayKu;

- OCO3HAaHHWE LEHHOCTH HAyYHOU Je-
SITEIBHOCTH,

TOTOBHOCTh OCYIIECTBIISITH TPOEKT-
HYIO H

HCCIIEIOBATETILCKYIO  JIEATEIIbHOCTD
WHAWBUAYAIBHO U B TPYIIIE.
OBnanenue YHUBepCaIbHbIMH
Y4eOHBIMU MO3HABATEIbHBIMH
NeHCTBUSIMU:

pa6ota ¢ uHpopmanmeii:

- BIAJAETh HABBIKAMH TIOyYEHUS
WHPOPMALIUM U3 HCTOYHUKOB pa3-
HBIX TUTIOB, CAMOCTOSTEIILHO
OCYIIECTBJIATh TIOWCK, aHAIN3, CH-
CTEeMaTH3AIHIO U

HMHTEPIIpEeTalno HHOOPMAIUU pa3-
JINYHBIX BUJIOB U

(hopM mpencTaBeHus;

- CO37aBaTh TEKCThl B Pa3UYHBIX
(dhopMaTax ¢ yuyeTom

HazHa4YeHHs WH()OPMAIUHU U IIeTIeBOH
ayJTUTOPHH,

BBIOMpasi  ONTHUMAaIbHYI)  QopMy
MIPE/ICTaBJICHUS U BU3yaTN3aIiH;

- OIICHUBATH JOCTOBEPHOCTH,
nHpOpMAIIUH;

- MCIIONIb30BaTh CpecTBa MHPOpMa-
IMOHHBIX ¥ KOMMYHHKaIlMOHHBIX
TEXHOJIOTHH B PEILICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpPTraHU3alMOHHBIX 3a/a4 C COOJIo-
JIeHHEeM TpeOOBaHUI HPrOHOMUKH,
TEXHUKU OE30MacHOCTH, TUTHEHHI,
pecypcocoepekeHus,

MPaBOBBIX M ITHYECKUX HOPM, HOPM
rH(OPMAITMOHHOI 0€30IaCHOCTH

OK 03.IlmanupoBats 1

peaNn3oBbIBaTh  COOCTBEH-
HOEe TMpOo(ecCHOHATbHOE H
JIMYHOCTHOC pa3BUTHUC,

B o0acTu AyXOBHO-
HPaBCTBEHHOI'0 BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTH HPaBCTBEHHO-
I'0 CO3HAHMS,

AIIEKTPUYECKYI0 MPOBOAMMOCTH
pPa3sIUYIHBIX CpEl) H DJICKTPO-
MarHUTHbBIE sIBJICHUS (Tporec-
Chbl), HCHONB3ys (uznUYecKue
BEJIMYMHBL: DJIEKTPUYECKUN 3a-
psim, cuila TOKa, 3JIEKTPUYECKOe
HanpspKEeHUe, ANEKTPUIECKOe
COIIPOTHUBIICHHE, Pa3HOCTb IO-
TEHIIMAIOB, 3JIEKTPOABIKYIIAS
cuia, paboTa TOKa, WHIYKLUS
MarHUTHOTO TOJS, cuia Amre-
pa, cuna JlopeHua, HWHIYKTUB-
HOCTh KAaTyILIKH, DHEPrUsl JIeK-
TPUYECKOTO M MAarHUTHOTO IIO0-
JIeHd, Tepruoa M JacToTa Koneba-
HUM B KOJIeOAaTeIbHOM KOHTYDE,
3apsil U CHJIa TOKa B Tpolecce
TapMOHHYECKUX  DJIEKTpOMAr-
HUTHBIX KoJleOaHmid, (HOKycHOE
paccTossHuEe W OINTHYECKas Chiia
JIMH3BI, TIPU OMTUCAHUU TIPABUIIb-
HO TpakKToOBaTh (hU3HUECCKUIl
CMBICJI UCIIONB3YEMbIX BEIWYHH,
UX OOO3HAYECHUS W CIUHHMIIBI,
YKa3bpIBaTh (OPMYJIbI, CBS3bIBA-
IOIUe JTaHHYI0  (QHU3HYECKYIo
BEIMYMHY C JAPYTMMHU BEIWYH-
HaMH;

- YMETb ONHCHIBATH HM3yYCHHbIE
KBAaHTOBBIEC SIBJICHUSI M TPOIIEC-
CBI, UCIIOJIL3YSI (PU3MUECKHE Be-
JIMYUHBL: CKOPOCTH 3JIEKTPOMAr-
HUTHBIX BOJIH, JJIMHA BOJHBI U
YacToTa CBETa, DHEPTUS M HM-
nyiabc (OTOHA, TEpHOA MONy-
pacmiaga, SHEprus CBSI3H aToM-
HBIX siiep, TIPU ONHCAaHHWU Ipa-
BUJIBHO TPaKTOBATh (pU3MUYECKHUI
CMBICJI UCIIONb3YEMbIX BEIWYHH,
uX OOO3HAYEHUS U COUHHUIBL,
yKa3bIBaTh (OPMYIIBI, CBS3bIBA-
IoIMe JaHHylo — (usndeckyro
BEIMYMHY C APYTHUMH BEJINYH-
HaMH, BBIYUCIATH 3HAYCHUE (U-
3UYECKON BEJIMUUHEIL;

- YMETh aHAJIM3UPOBATH (U3NUE-
CKHE TIPOLIECCHI W SIBIICHHUS, WC-
MoJIb3ysl (PU3MUYSCKUE 3aKOHBI U
NPUHIMIIBL 3aKOH BCEMHUPHOTO
Tarotenns, I, II u III 3akonbI
HeroToHa, 3aKkOH CoOXpaHEHUs
MEXaHHUUECKOW HSHEPruu, 3aKOH
COXpaHEHHs HUMIIyJIbCa, TPHH-
U CYNEPIIO3UIIUU CHII, TIPHH-
IUIT paBHONPABUS WHEPIHAIb-




NpeANPUHUMATEIBCKYIO Je-
STETHOCT B MPOGeCcCcHo-
HaJBHOU cdepe, HCIOob30-
BaTh 3HAHUS IO MPABOBOW U
(hMHAHCOBO# TPaMOTHOCTH B
Pa3INYHBIX YKU3HCHHBIX CH-
TyaIusx

STHUYECKOTO TIOBCIICHHS,
- CITOCOOHOCTH OICHUBAThH CUTYAITHIO
U TIPUHUMATh

OCO3HaHHBIC PCIUICHHS, OPUCHTHPY-
sICh Ha MOPaJTbHO-

HPABCTBCHHBIC HOPMBI W IIEHHOCTH,
B TOM YHCJIIE ICATEIBHOCTH YUEHOTO;
- OCO3HAHHWE JINYHOTO BKJIaJa B TIO-
CTpOCHUE

YCTOHYMBOTO OyayINEro;
3MOIUOHAIBHBII
npeAnoJaramuii
copMUPOBAHHOCTD:
-CaMOCO3HAHUsI, BKITIOYAOIIETO CIIO-
COOHOCTh TIOHMMAaTh CBOE 3MOIIHO-
HAJILHOE COCTOSIHUE, BUJICTh HAIIPAB-
JICHUSI Pa3BUTHSI COOCTBEHHOW 3MO-
UUOHAILHOU cQepbl, ObITh yBEpCH-
HBIM B ceO€;

- CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIIC-
0 CaMOKOHTpPOJIb, YMEHUE INPUHU-
MaTh OTBETCTBEHHOCTH 3a CBOC IMO-
BEJICHUE, CIOCOOHOCTh aJaNTHPO-
BaThCS K 3MOIIMOHAIBHBIM H3MEHE-
HUSM W TIPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIlUH, BKJIIOYA-
FOLIEN CTPEMIIEHUE K

JOCTYDKCHHIO IIEHA U YCIEXy, ONTH-
MH3M,

WHUIMATUBHOCTh, YMEHHUE JCUCTBO-
BaTh, UCXOJIS U3

CBOUX BO3MOXHOCTEH;

- SMIATHH, BKIIIOYAIOIIEH CIOCO0-
HOCTb [TOHUMATh

SMOIHOHAIILHOE COCTOSHHE JPYTHX,
YUYUTHIBATD €TO MPH
OCYIIIECTBJICHUU
CITIOCOOHOCTH K
COYYBCTBHIO U COTICPEIKUBAHUIO;

- COILMAJIbHBIX HABBIKOB, BKIJIFOYAIO-
IIUX CITOCOOHOCTh

BBICTPAaWBaTh OTHOIICHUS C JAPYTHMH
JIFOJTbMH,

3a00THTBCS, NPOSBJIATH HMHTEPEC HU
paspemiathb

KOH(JINKTBIL.

OBnajieHUe YHUBEpPCAJIbHBIMH pe-
ryJISITUBHBIMHM 1efiCTBUSIMU:
CAMOKOHTPOJIb:

- IaBaTh OIICHKY HOBBIM CHTYyallUsM,
BHOCUTh KOPPEKTHUBBI B JCSTECIb-
HOCTb, OIICHMBATh COOTBETCTBUE Pe-
3yJIBTATOB LEJISIM;

- BIIQJICTh HABBIKAMH TO3HABATEIIb-

HHTEJJICKT,

KOMMYHUKAIIUH,

HBIX CHCTEM OTCYETa, MOJEKY-
JSIPHO-KUHETUYECKYI0 ~ TEOPHIO
CTPOEHMs BEIECTBa, TIa30BbIe
3aKOHBI, CBSI3b CPEJHEN KUHETH-
YEeCKOW  DSHEPrud  TEIJIOBOTO
JBIDKEHHUSI MOJIEKYN C abCOIIOT-
HOHM TeMIepaTypoH, MEepBLIN 3a-
KOH T€PMOAMHAMUKH, 3aKOH CO-
XpaHEHHS 3JIEKTPUUYECKOrO 3a-
psna, 3akoH Kynona, npu 3Tom
pa3nuyarh CIOBECHYIO (QopMy-
JMPOBKY 3aKOHA, €r0 MaTeMaTH-
YECKOe BBIPAKEHUE U YCIOBHUS
(rpanunpl, 00MacTH) NPUMEHU-
MOCTH;

- YMETh aHaIM3UPOBaTh (U3UUe-
CKHE TIPOLIECCHl U SIBJICHUS, HC-
noJb3ysl (pusndeckue 3aKOHBI U
OpUHIMIIBEL: 3aK0OH OMa, 3aKOHbBI
MOCNIE0BAaTEIbHOTO U Iapai-
JIEJIBHOTO COEMHEHHs] MPOBOJI-
HUKOB, 3akoH JIxoyms-JleHua,
3aKOH 3JICKTPOMAarHWTHOH MH-
JTYKIUH, 3aKOH MPSIMOJIUHENHO-
IO paclpoCTpaHEHUs] CBETa, 3a-
KOHBI OTPa)KEHUS CBETA, 3aKOHBI
MIpEeIOMJIEHUS] CBETa, YpaBHEHHE
OuHITeHa AN QoTodPderTa,
3aKOH COXPAHEHUS SHEpPIuu, 3a-
KOH COXpaHEHHs HMMITyJIbCa, 3a-
KOH COXpaHEHHs 3JEKTPUIECKO-
ro 3apsia, 3aKOH COXPaHEHUS
MaccoBOIO YHCNA, IIOCTYJATh
bopa, 3akoH paguMOAaKTUBHOTO
pacmazna, TIpU 3TOM pa3InyaTh
CIIOBECHYIO (DOPMYJIUPOBKY 3a-
KOHa, €ro0 MaTeMaTH4YeCKOe BBI-
pakeHne M yCJIOBUS (TPaHUIBL,
obnacT) IpUMEHNUMOCTH;

- YMeTb OIpeNeNIATh Halpasiie-
HUE BEKTOpa MHAYKIIMH MarHuT-
HOTO IOJIS1 IPOBOJAHUKA C TOKOM,
cuibel AMriepa U cuiibl JIopeHia;
- YMEThb CTPOWTH W OIHCHIBATH

n300pakeHue, CO3/1aBae€MO€E
IJIOCKUM  3€pKalloM, TOHKOM
JINH30M;

- yMeThb OOBSACHATH OCHOBHBIC
MPUHILIUIIBL  JCUCTBUS MAIIIVH,
pruOOpoB A TEXHHYECKHX
YCTPOMCTB; pa3iiuyarh YCJIOBUS
X 0€30IacHOI0 HCIOJIH30BAHMS
B IIOBCEHEBHOM JKHU3HU,

- YMETh BBIIOJHATH 3KCIEPH-
MEHTHI TI0 UCCIIeIOBaHUIO0 (Pu3n-




HOH pe(IeKCHUN KaK OCO3HaHUS CO-
BEpIIAEMBIX JEWCTBUM U MBICIIH-
TEJIBHBIX TPOIECCOB, UX pe3yibTa-
TOB U OCHOBaHUI;

- UCTIONIB30BATh MPHUEMBI pedIieKcun
JUTSL OILIEHKH CHUTYaIllH, BEIOOpa Bep-
HOT'O PEIICHHUS;

- OLIEHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATH PEIICHUs 10 MX CHUXKe-
HUIO;

NPUHUMATH MOTHUBBI U PTYMEHTBI
IPYTHUX TIPU aHATN3€ Pe3yIbTaTOB
JeSITeTHHOCTH.

OK 04. D¢dekruBHO B3au-
MOJICHCTBOBATh W paboOTaTh
B KOJUICKTHBE U KOMaH/Ie

OgBananenune YHHUBEPCAIbHBIMH
KOMMYHUKATHUBHBIMH  JeHCTBHUSI-
MH:

COBMECTHAs J€ATEIbHOCTb:
- MIOHMMaTh W WCIOJB30BaTh Mpe-
HMMYILIECTBA KOMaHAHOU

Y UHAWBHyaJbHOU paboTHI,

- BBIOMpAaTh TEMATHUKy M METOIBI
COBMECTHBIX JE€HUCTBHM C Y4ETOM
OOIINX MHTEPECOB M BO3MOXKHOCTEH
Ka)XI0r0 4jieHa KOJUIEKTHBA;
MPUHUMATH LETU COBMECTHOW Jes-
TETBHOCTH, OPraHMW30BHIBATh U KO-
OpIMHUPOBATh JECUCTBUSA MO €€ [10-
CTIDKEHHUIO: COCTaBIATh IUIAH JAei-
CTBUii, pacIpeIeNATh POJIH C YIETOM
MHEHUIl YYaCTHUKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- OIIEHWBATh KaYeCTBO CBOETO BKJIA-
Jla ¥ KQXKJIOTO YYaCTHUKA KOMaH/IbI B
oOmMit pe3ysibTaT 1Mo pa3paboTaH-
HBIM KPUTEPHUSIM;

MpenjiaraTh HOBbIE MIPOEKTHI, OICHH-
BaTh UJCH C MO3UIUN HOBU3HEI, OPH-
THHAJILHOCTH, MPAKTHYECKOW 3HAYH-
MOCTH;

- OCYIIECTBIISIT IIO3UTUBHOE CTpaTe-
THYECKOE IIOBEIEHHWE B PA3IUYHBIX
CUTYaIUSIX, IPOSBIISITh TBOPYECTBO U
BoOoOpakeHHe, OBITh HWHHUIUATHB-
HBIM.

OBnajeHue yHUBepPCAJIbHBIMH pe-
ryJIATUBHBIMU JIEHCTBUSIMU:
NPUHSITHE Ce0 M IPYTUX JIIOEH:

- MPUHUMATh MOTHBBI U apryMEHTBI
JIPYTHUX JIIOJEH MPpY aHAIIN3e Pe3yIib-
TaTOB JICATEIHLHOCTH;

- MpHU3HAaBaTh CBOE NPABO U TIPaBO
IPYTHX JIFOJEH Ha OMINOKMY;

- IPUHUMATH ceOsl, TOHUMAas CBOU
HEJOCTaTK! M JOCTOMHCTBA

OK 05. OcymecTBusiTh yCT-

B o0Gnactu 3CTETHYECKOr0 BOCIIHMTA-

YEeCKHUX SIBJICHUH M MPOLIECCOB C
UCTIONIb30BAaHUEM  TIPSIMBIX, U
KOCBEHHBIX W3MEPCHUi, MpHU
3ToM (opMyIHpOBaTH MpoOdIIe-
My/3aaqy ¥ THIIOTe3y y4eOHOTO
JKCIIEpUMEHTa, coOWUpaTh ycra-
HOBKY W3 MpPEIJIOKEHHOro 000-
PYZOBaHUs, MPOBOAUTH OMBIT H
(bopMyIHpOBaTH BHIBOIBI,

- YMETh OCYILIECTBIISATh MPSIMBbIC
U KOCBEHHBIE M3MepeHus puzu-
YEeCKUX BEJIWYUH, ITPHU ITOM BBI-
OupaTh ONTHUMAIBHBIH CIIOCO0
WU3MEpPEHHs] U WCIONb30BaTh U3-
BECTHBIE METO/BI OIEHKH II0-
TPENIHOCTEN N3MEPEHUIA;

- YMETh HCCIIEJI0BATh 3aBHCUMO-
CTH MEXIy (U3NYECKUMH BEJIH-
YHHAMHA C  HCIIOJIBb30BaHUEM
OPSAMBIX HM3MEPEHUM, NPU 3TOM
KOHCTPYHUPOBATh YCTaHOBKY,
(HUKCHPOBATH PE3YNIBTATHI TOITY-
YEeHHOW 3aBUCHMOCTH (pU3UYE-
CKHX BEJIMYMH B BUJIE TaOIHIl U
rpaduKoB, genaTh BBIBOIBI IIO
pe3ylbTaTaM UCCIIeIOBaHuS;

- yMeTb coOJroaTh TNpaBHia
0e3omacHOro TpyJa Mpu IpoBe-
JICHUHM WCCIICOBAaHWH B paMKax
y4e0HOro IKCHEpUMEHTa, y4eO-
HO-MCCJIEJ0BATENbCKOM W TpO-
eKTHOW JIeSITEIbHOCTH C UCIIOJb-

30BaHUEM U3MEPHUTEIIbHBIX
YCTPOHCTB ®  J1abOpaToOpHOTO
000pyI0BaHUs;

- YMETh pelarb pacyeTHbIE 3a-
JlauM C SIBHO 3aJlaHHOW (pU3uye-
CKOHM MOJEJbI0, HCIONB3ys (pu-
3MYEeCKHE 3aKOHbl U HPUHLHUIIHL,
Ha OCHOBE aHAJIM3a YCJIOBUS 3a-
Jadd  BHIOMpaTh  (PUIUUECKYIO
MOJIeJb, BBIACIATH (hruzndeckue
BEJIMYMHBI U (hOPMYIIBI, HE0OXO0-
JUMBIE JUIS €€ PElIeHHUs, TIPOBO-
JIUTHh pacyeThl U OICHUBAThH pe-
ANbHOCTh TIOJIyYEHHOTO 3Have-
HUS QU3NYIEeCKOil BETHYHHBL,

- YMeTh pellaTh KaueCTBEHHBIE
3aJjaui: BBICTPAUBATh JIOTUIECKU
HETMPOTUBOPEUUBYIO  LETMOYKY
pacCyXJI€HU C HCHOJIb30BAHU-
€M M3YYCHHBIX 3aKOHOB, 3aKO-
HOMEpHOCTEH M  (U3NUECKUX
SIBJICHUM;

- YMETh HCIOJIb30BaTh TNPH pe-




HYIO0 ¥ IUCbMEHHYIO KOMMY-
HUKAIMIO Ha TOCYAapCTBEH-
HOM s3bIke Poccuiickoit @e-
JICpallii ¢ y4eTOM OCOOCH-
HOCTEH COIMAJIBHOTO 1
KyJBTYpPHOTO KOHTEKCTa

HUS:
- 9CTETHYECKOE OTHOIICHHE K MHpY,
BKJTIOYAsl 3CTETHKY
HAYYHOTO TBOPYECTBA, MPUCYIIETO
(hm3nueckoi HayKe;

OBianenue YHUBepCcaIbHbIMH
KOMMYHUKATUBHBIMHA
JeHCTBUSAAMH:

odomeHnue:

- OCYIIECTBIISITH OOILEHHE HA YPOKax
(U3MKM ¥ BO BHEYPOUHOW JAEsATEINb-
HOCTH;

- pacro3HaBaTh TNPEIOCHUIKH KOH-
(IMKTHBIX CUTYallUd 1

CMATYaTh KOH(IUKTEL;

- pa3BepHYTO M JIOTHYHO H3J1araTh
CBOIO TOYKY 3PEHHSI C UCTIOJIb30Ba-
HUEM SI3BIKOBBIX CPEJICTB.

OK 06. IlposBasiTe rpax-
JTAHCKO-TTaTPUOTHYECKYIO
MO3UIIHIO, 1EMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHHE Ha
OCHOBE TPaJAMLHOHHBIX POC-
CUHCKMX JIyXOBHO- HpaB-
CTBEHHBIX LIEHHOCTEH, B TOM
YHCIIe ¢ YY€TOM TrapMOHHU3a-
UM  MEXHAlMOHAIBHBIX H
MEXPEIUTHO3HBIX  OTHOIIE-
HUH, IPUMEHATh CTaHIAPTHI
AHTHUKOPPYILMOHHOTO TOBE-
JICHUS

- c¢(hOpMHPOBAHHOCTh TPAKIAHCKON
MO3UIMU O0YYAIOIIETOCs KaK aKTHB-
HOTO M OTBETCTBEHHOT'O 4WICHA POC-
CHICKOro 00IIIeCTBa;

-cOpMHUPOBAHHOCTh  POCCHICKON
rpakJAaHCKOW HWJIEHTUYHOCTH, MaT-
pUOTH3MA;

B wactu rpaxmaHCKOTO BOCITUTAHHUS:
- NPUHATHE TPATUIMOHHBIX HAIUO-
HaJIbHBIX, OOIEYETOBEUCCKUX TyMa-
HUCTHUYECKHX U JEMOKPATHYECKUX
IICHHOCTEI;

- TOTOBHOCTh BECTH COBMECTHYIO
JeSTeIbHOCTh B HWHTEpEcax TIpax-
JAHCKOTO OOIIeCTBa, y4acTBOBaTh B
caMOyTIpaBJeHUH B 001Ieo0pa3oBa-
TEJIbHOW OpraHu3allny;

- YMEHHE B3aHMOJICHCTBOBATh C CO-
IUATBHBIMH WHCTHTYTaMH B COOT-
BETCTBHH C UX DYHKIUIMH U
Ha3HAYCHHUEM;

-TOTOBHOCTh K TYMaHHUTapHOH U BO-
JIOHTEPCKOMU JIeSITEIbHOCTH;

- I[IEHHOCTHO€ OTHOIIEHHE K TOCY-
JAPCTBEHHBIM CIMBOJIaM,
TOCTIDKCHUSIM POCCHMCKUX YICHBIX
B o0ylacT (hM3UKH U TEXHHUKH.

OK 07. CopgeiicTBOBaTh CO-
XPaHEHUIO OKpY Karorei
Cpe/bl, pecypcocbepexe-
HHIO, HpI/IMeHHTI) 3HAHUA 06
W3MEHEHUH KIIMMaTa, TpWH-
LUl OCPEKITUBOIO TIPOM3-
BO/CTBA, 3P (EKTUBHO [EH-
CTBOBAaTh B UPE3BBIYANHBIX
CUTYaIUsIX

B ob0macTH 3K0JIOTHYECKOro BOC-
NMUTAHUSA:

- c(hOpMHUPOBAHHOCTb DKOJIOTHYE-
CKOH KYJIBbTYpBHI,

OCO3HaHWE TIIO0ATBFHOTO XapakKTep
JKOJIOTHYECKUX MTPOOIIEM;

- IUTAaHUPOBAaHWE W OCYIICCTBIICHHUE
JIEUCTBUN B OKpYXalollel cpene Ha
OCHOBE 3HaHHUA Ielied yCTOMYMBOIO
pPa3BUTHS YETIOBEUYCCTRA;

LIEHWH Y4YeOHBIX 3a1ad COBpe-
MEHHbIC MH(OPMAIIMOHHBIE TEX-
HOJIOTHH JUISI TIOUCKA, CTPYKTY-
pUpOBaHUs, WHTEPHpPETALUN U
MPENICTaBICHUsI  y4eOHOH |
HAy4YHO-TIOMYJIApHOW wHH(pOpMa-
UM, TOTyYCHHOW U3 Pa3IMYHbBIX
WUCTOYHUKOB, KPUTUYECKU aHa-
JM3UPOBATH TIONYYaeMyl0 WH-
(dhopmaruro;

- yMeTh NPUBOAUTH MPUMEPHI
BKJIaJ]a POCCHICKUX H 3apyOex-
HBIX YYEHBIX-(DM3UKOB B pa3BH-
THE HayKd, 0OBsICHEHHE TpoLec-
COB OKPY’KaloIero MHpa, B paz-
BUTHE TEXHUKH ¥ TEXHOJIOTHH;

- YMeTh HUCIOJIb30BaTh TEOPETHU-
YecKHe 3HaHus 1Mo (hU3MKe B TO-
BCETHEBHOM JKM3HHU JUIA oOecre-
YeHHsT OE30MacCHOCTU TpU 00pa-
IICHUH C MPUOOpaMU M TEXHH-
YECKUMH  YCTPOMCTBAMH, JUIS
COXpaHEHUs 3[IOPOBBS M COOITIO-
JEHUS HOPM  3KOJIOTHYECKOTO
MOBEJCHUSL B OKPYKAIOIIEH cpe-
Aac;

- yMeTb paboTarh B TpyMIe C
BBITIOJIHCHUEM PAa3JIMYHBIX CO-
[UATBHBIX POJIEH, IUIAHUPOBATH
paboTy TpyINbI, pPalUOHAILHO
pacnpezensath O0O0f3aHHOCTH U
IUIAHWPOBATh  JICSTENFHOCT B
HECTaHapPTHBIX CHUTYaIHsX,
OIIGHUBATh BKJIAJ] KaXJIOTro W3
YYaCTHUKOB I'PYIIBLl B PELICHUE
paccMaTpuBaeMoi poOIIeMBbI.
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- paCoIiupCHUC OIIbITa ACATCIBHOCTH
JKOJIOTHYECKOMN HaIlpaBJICHHOCTH.

IIK 1.3. Oxa3bIBaTh yCIyTH C
HCIIOJIb30BAaHUEM €IMHON
aBTOMaTU3UPOBAHHOM CH-
CTEMBbI OTIEIICHUN [TOYTOBOI
CBSI3U U OCYIIECTBIIATH MPO-
W3BOJICTBCHHEIE TIPOIIECCHI C
WCTIOJIb30BaHUEM CPEJICTB
aBTOMATH3AINN

- 3HaTh AQJITOPUTM 0OpPabOTKH
JTAHHBIX;

- YMETh BHIMOJHATh TEXHOJIOTHU-
YecKHe OMepali C HUCIOIb30-
BaHUEM CPEJACTB aBTOMAaTH3a-
UM
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2 CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOMN IUCIIATLINHBI

2.1. O6beM 0011e00pa3oBaTeIbHOM JMCHHUIIJIMHBI M BUABI Y4e0HOI padoThI

Bup yueOHoii padoTbl

O0beM yacoB

MECTp

O0bem 00pa3oBaTeIbHON NPOrPaMMBbl THCHUIINHBI 144
OcHOBHOE coepKaHue 44
B TOM YHCIIE:
TEOPETUUECKHE 3aHATH 36
71a00PATOPHO - MPAKTUICCKUE 3aHATHUS 8
IIpodeccHoHaTbHO-OPHMEHTHPOBAHHOE COlePKAHHE 88
B TOM YHUCIJIE:
TEOPETUUECKHUE 3aHATHS 48
J1a00pPaTOPHO - MPAKTUICCKUEC 3aHATHUS 40
Koncyabranuu 4
IIpome:xyToyHast arrecrauus B (popme audpdepenuupo- 2
BaHHOIO 3a4eTa — | cemecTp
IIpome:xkyTouHasi arTectanus B opme 3K3ameHa - 2 ce- 6
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2.2 TemaTH4eCcKHUii IVIaH U COJIePKAHHUE TUCUUILIUHBI

Coaep:kaHue y4ueOHOTr0o MaTepuasa, jabopaTopHblie U MPpaKTHYECKHE PadOThl, HHAUBH/IY- ®opmupyemble
HaumenoBanmue AJIbHBII NPOEKT (ecJIH Mpe1ycMOTPeHbI) O0beM | oOwue u nNpo-
pa3/iesioB M TeM yacoB | ¢eccHOHAIbHBbIE
KOMIIETEeHI[UH
1 2 3 4
1 cemecTp
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOTO MIO3HAHMS 2
Coaep:xaHue yueOHOro MaTepuaJa:
®dusnka - Hayka o mpupoje. Haydnsle METOIbI TTO3HAHMSI OKPY’KAOIIEro Mupa. Poib skcnepu-
MEHTa M TEOPUH B TIPOIIECCE MMO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
Tema 1.1 MonenupoBanue pusnveckux sBJICHUN U mporeccoB. Haydynsle runote3sl. GuU3nyueckrue 3aKOHBI 1 OK 03
du3uka 1 Mero- | ¥ TeOpHH. I'paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBHSL. OK 05
b1 HayyHoro | POJb 1 MecTo ¢buzuku B GOpMUPOBAHUN COBPEMEHHOI HAYYHON KapTHHBI MUPA, B IPAKTHUECKOM 1IK'13
HO3HARNS JIeSITEIIbHOCTH JTFO/ICH.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yuedbnozo mamepuana:
3nauenue gusuxu npu oceoenuu npogheccuni CII10. 1
Pa3nen 2. Mexannka 20
Coaep:xxanue yueOHOro MaTepuaJa:
Mexannueckoe aBukeHHe. OTHOCHUTEILHOCTh MEXaHWYECKOro ABMKeHHs. CucTema oTcyera.
Tpaektopus. [lepemernienne, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE OK 01
MaTepUaIbHOW TOYKH, MX MPOCKIIMH HAa OCU CHUCTeMbI KoopawHAT. CIOXKEHUE MepeMeIIeHUH H OK 02
CIIOKEeHHEe CKopocTeil. PaBHOMepHOE U paBHOYCKOpPEHHOE MPsMOJUHEIHOE ABIKeHue. [ 'paduku 3 OK 03
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MIEPEMEIIEHUSI MATePHATLHON TOYKH OT OK 04
Tema 2.1 Bpemenn. CBOOOHOE TajieHne. Y CKOpeHne cCBOOOMHOTO maneHus. KpuBonnHEWHOEe TBUKEHHE. OK 05
Kunematuka | 17p,.0enne MatepnanbHON TOUKH [0 OKPYKHOCTH C TOCTOSHHOI M0 MOIYIIO CKOPOCTBIO. YIVIO- OK 06
Bas CKOpOCTb, NMHEHHas ckopocTh. Ilepuox m wacrota oOpamieHusi. LleHTpocTpeMuTenbHOE OK 07
YCKOpEHHE. IIK 1.3
Ilpogheccuonanvno-opuenmuposannoe codepircanue yuedonozo mamepuana:
Ckanapuvie u 6eKmopHbie puzuyecKue GeauyUHbl. 1
Ilpakmuuecxoe 3anamue Ne 1 Pewenue 3a0au ¢ npogheccuoHanbHol HanpagieHHoCmvio o meme 2
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«Kunemamuxay

Conep:kanue y4eOHOIro MaTepuaJa:

[Ipuniun otHocutTenbHOcTU ['anmunes. [lepBoiid 3akoH HeroToHa. MHepuuanbHble CUCTEMBI OT-
cyera. Macca tena. Cuina. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa mjis marepu-

agpHOU TOukHW. Tperuid 3akoH HbrOTOHA J11 MaTE€pUaIbHbIX TOYEK. 3aKOH BCEMHPHOTO TATOTE- OK 01
Hus. Cuna tsoxectu. [lepBas kocmuueckas ckopocts. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. 3 OK 02
Tpenue. Bunbl Tpenust (OKosi, CKOJbXeHUs, kaueHust). IloctymarenabHoe U BpaliareiabHOe JIBU- OK 03
KEeHHEe aOCONIIOTHO TBEPAOTO Tela. MOMEHT CHIIBI OTHOCHUTENIFHO OCH BparieHus. Ilinedo cuisbl. OK 04
Tema 2.2 YcnoBusi paBHOBECHSI TBEPJIOTO TeNA. OK 05
Aunavuka Ilpogheccuonanvro-opuenmuposannoe cooepiicanue yuedGHo2o mamepuaia: OK 06
Cunvt mpenus. Cyxoe mpenue. Cuna mpenusi CKoIbIiCeHUs U cuia mpenus nokos. Kosgpguyuenm 1 OK 07
mpenus. Cuna conpomusieHusi npu 08UNCEHUU Meld 8 HCUOKOCMU UTU 2a3e. IIK 1.3
Ipaxmuuyeckoe 3anamue Ne 2 Pewenue 3a0au ¢ npogheccuorHanibHol HanpagieHHOCmvio N0 meme 9
«Hunamuxar
JlaGopaTopHble 3aHATHSA: 9
Jlaboparoproe 3ansTue Ne 1 M3yuenue ABM>KEHUS LIapuKa B BSI3KOM JKUJIKOCTH
Coaep:xxanue yueOHOro MaTepuaJa:
Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue yuedbnozo mamepuana: OK 01
Hmnynec mamepuanvHou mouku (mena), cucmemsl MamepuaibHovlx mouex. Mmnynvc cunvl u u3- OK 02
MeHeHue UMnyibca mend. 3aKoH coxpanenus umnyivca. Peakmusnoe osudicenue. Paboma cunbi. OK 03
Tema 2.3 Mownocms cunvl. Kunemuueckasn suepeus mamepuanvHou mouxku. Teopema 06 usmeHenuu Ku-
3akoubl coxpa- | Hemuueckou snepeuu. Ilomenyuanvras snepeus. Ilomenyuanohas snuepaus ynpyao oegopmupo- 4 8§ 8‘51'
HEHHs B MeXa- | 8aHHOU npyxcunvl. [lomenyuanvhas snepeus mena 601uzu nogepxnocmu 3emau. IllomenyuanoHole
HHUKE u Henomenyuanvhele curvl. Cea3b pabomvl HENOMEHYUAILHBIX CUTL C USMEHEHUeM MeXaHU4ecKou OK 06
9Hepeuu cucmemvl men. 3aKOH COXPAHEHUS MeXAHUYecKolu 3Hepeuu. Ynpyeue u neynpyeue OK 07
CMOJIKHOBEHUSL. 1TK 1.3
Ipakmuueckoe 3anamue Ne 3 Pewenue 3a0au ¢ npogheccuonanrbHoll HanpasieHHOCmMblo No meme 9
«3axomnvl coxpanenus 8 MexaHuke»
Paznen 3. Mouieky/asipaast Gu3nKa M TEPMOTUHAMHKA 24
Copaepxxanue y4eOHOIro MaTepuaJa; OK 01
Tema 3.1 OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUH U UX ONbITHOE 00OoCHOBaHUE. bpo- OK 02
OcHOBBI yHOBCKoe JBrkeHue. Jnpdysus. Xapaktep ABMKEHHS M B3aUMOACWCTBHUS YaCTHI] BEIIECTBA. 4 OK 03
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MOJIEKYJIAAPHO — | Mozienu cTpoeHus ra30B, XKHUJIKOCTEN U TBEPJBIX TNl U OOBSICHEHHWE CBOMCTB BELIECTBA HA OCHO- OK 04
KHHETHYEeCKOH | Be 3TUX MoJjieneil. Macca u pa3mepsl mosiekyi. KonndectBo BemectBa. [loctosinnas ABoraapo. OK 05
TEOpUH TemnoBoe paBHoBecue. Temnepatypa u ee uzmepenue. lllkana remneparyp Llenbcus. OK 06
Mopnenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HJI€allb- OK 07
HOro rasza. AOcoiroTHas TeMmIepaTrypa Kak Mepa CpelHed KMHETHYEeCKOW SHEpPruu TersIoBOTrO IIK 1.3
JBWKEHMs dactul rasa. [llkana remneparyp KenbBuHa. I'a30Bbie 3aKOHBI.
Ilpogheccuonanvro-opuenmuposannoe cooepicanue yuedbHo20 mamepuaia:
Ypasnenue Menoeneesa-Knanevipona. 3axon /anemona. H3onpoyeccol 6 uoeanvnom 2aze ¢ no-
CMOAHHBIM Koudecmeom eeujecmsa. I paguueckoe npedcmasieHue uzonpoyeccog: uzomepma,
usoxopa, uzobdapa.
JlaGopaTopHble 3aHATHSA:
Jlaboparoproe 3ansaTre Ne 2 MccienoBanue 3aBUCUMOCTH MEXKy TTapaMeTpaMH COCTOSIHUS pa3-
PEXKEHHOT 0 Tasa.
Coaep:xaHue yueOHOIro MaTepuasa:
Ilpogpeccuonanvrno-opuenmuposannoe cooeprcanue yuedbnozo mamepuana: 0K 01
Tepmoounamuueckas cucmema. Buympennss snepeus mepmoouHamuyeckol cucmemuvl U Cnoco- OK 02
Ov1 ee uzmenenus. Konuuecmseo mennomsi u paboma. Buympennssn snepeus 0OHOAMOMHO20 uode- OK 03
anvHo2o 2asa. Buodvl mennonepedauu: menionpo8oOHOCMb, KOHEeKYus, usiydenue. YoenvHnas OK 04
Tema 3.2 MENNOeMKOCb Geujecmea. Konuuecmseo mennomsr npu mennonepedaue. Ilousmue 06 aouabam- OK 05
OcHOBbI TepMo- Hom npoyecce. Ilepeviii 3akon mepmoounamuru. Ilpumenenue nepeozo 3axona MepMOOUHAMUKY OK 06
J—— K usonpoyeccam. I paghuueckas unmepnpemayus pabomei 2aza. Bmopotii SGKOvaepMOOMHClMMKu. OK 07
Heobpamumocms npoyeccos 6 npupooe. Tennogvie mawunbl. Ilpunyunst Oelicmsus menyiosbix TIK 1.3
mawun. Tlpeobpazosanusn snepeuu 6 mennosvix mawunax. Kosggpuyuenm nonesnozo oeticmeus '
mennogoti mawunsl. Lukn Kapno u eco xosghgpuyuenm nonesnoco oevicmeus. IKonocudeckue
npoo.IeMbl Menl0IHEP2emuK.
Jlabopamopnwie 3anamusn:
Jlabopamopnoe 3ansmue Ne 3 Hszmepenue yoenvHol menioemKocmu.
Copnepxxanue ydyeOHOro MmarepuaJa; OK 01
Tema 3.3 OK 02
Arperatnble co- | IIpogpeccuonanvno-opuenmupogannoe cooepicanue yuedHo20 mamepuaia: OK 03
CcTosiHuA Bemle- | [TapooOpa3oBaHue W KoHjAeHcanus. McmapeHue W kureHue. AOCONIOTHAas U OTHOCHUTENbHAS OK 04
crBa. @a30Bble | BIAKHOCTH BO3MyXa. HacwleHHBIH map. YeibHas TEIoTa mapooOpa3oBaHUs. 3aBHCUMOCTD OK 05
nepexoanl TeMIIepaTypbl KuneHus ot AasieHus. Tepaoe Teno. Kpucrammyeckue u amopgHbie Tena. AHU- OK 06
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30TpOnusi CBOMCTB KpucTayioB. JKunkue kpucramibl. CoBpeMeHHble MaTepuanbl. [lnaBienue u
KpUCTa/TU3alys. Y aenbHas Temiora miasienus. Cyonumanus. YpaBHEHHE TEIIOBOro OaiaHca.

OK 07

Koncynbranun 2
IIpome:xxyTouynast arrecranus B popMme 1udpepeHIUPOBAHHOIO 3a4eTa 2
2 cemecTp
Jlabopamopuuvie 3auamusn: OK 01
Jlabopamopnoe 3ausmue Ne 4 Onpeoenerue raxcnocmu 8030yxa. OK 02
Tema 3.3
ArperatHbie co- OK 03
CTOSIHMSA Bellle- OK 04
crBa. ®a3oBbie 2 OK 05
nepexoabl OK 06
OK 07
IIK 1.3
Paznen 4. DaekTpoamHaMuKka 42
Coaep:xaHue y4eOHOIro MaTepuaJa:
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yuednozo mamepuana:
Dnekmpuzayus men. Dnexmpudeckuil 3apso. /lea euoda snekmpuyeckux 3apsoos. I[Iposoonuxu, OK 01
OUINEKMPUKU U NOTYNPOBOOHUKU. 3AKOH COXPAHEHUS INeKMPUUEcKo20 3apaoa. Bzaumooeiicmsue OK 02
Tema 4.1 3aps0oe. 3axon Kynona. Toueunwviti snexmpuueckuil 3apso0. IneKmpuyeckoe noae. Hanpsoicen- OK 03
JexTpocraTH- HOCmb 271eKkmpuyeckoeo noas. Ilpunyun cynepnosuyuu snexmpuyeckux noieil. Jlunuu nanps- 5 OK 04
a JHCeHHOCmU dleKkmpuiecko2o noaa. Paboma cun snexmpocmamuueckozo nons. Illomenyuan. Pas- OK 05
HoCcmb nomeHyuanos. [Iposoonuxu u OudsIeKmpuKu 8 1eKmpocmamuieckom noie. /usnekmpu-
yeckas NpoHuyaemocmo. Inekmpoemkocms. Konoencamop. Dnexmpoemkocms HI0OCKO20 KOH- OK 06
deHcamopa. JHepeusi 3apANHCeHH020 KOHOeHCamopa. OK 07
Jlabopamopnuvie 3anamus: 9 K13
Jlabopamopnoe 3ausamue Ne 5 Uzmepenue s1ekmpoémkocmu KOHOeHcamopa
Tema 4.2 Coaep:xxaHue yueOHOro MaTepuaJa: OK 01
Hocrosinubiii | Ilpogheccuonanvho-opuenmuposantoe cooepiricanue yuedoHozo mamepuana: OK 02
IEKTPHYUCCKUH | Dnekmpuueckuil mok. Ycnosus, cyuwecmeosanus snekmpuyecko2o moxa. Uemounuxku moka. Cu- OK 03
TOK. Tokn B na moka. Ilocmosnuwiti mox. Hanpsiocenue. 3axon Oma ona yuacmka yenu. Snekmpuyeckoe co- OK 04
Pa3JIMYHBIX Cpe- | npomusnenue. YoenvHoe conpomuénenue seuwjecmsa. lIlocneoosamenvroe, napanienvHoe, cme- 6 OK 05
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aax

waHHoe coeduneHue nposooHuxkos. Paboma snexmpuueckoco moxa. 3akon [[ocoynsa-Jlenya.
Mowmnocms snekmpuyecko20 moxa. S1eKmpoosuxcywas cuia u 6HympeHHee CONnpomusieHue
ucmoynuxka moxa. 3axon Oma 015 nOAHOU (3aMKHYMOUL) snekmpuyeckou yenu. Kopomxoe 3amol-
Kauue. INeKMpPOHHAS NPOBOOUMOCIb MBEPObIX Memailos. 3asUcumMocmsb CONPOMuUGIeHUs Me-
mannoe om memnepamypul. Ceepxnpogooumocms. Inekmpuyeckuii moxk 8 saxyyme. Ceoticmea
INeKMpoHHbIX NYyuKo8. Tlonynposoonuxu. Coocmeennas u npuMecHas npo8ooOUMOCMb HOLYNPO-
600nuxos. Ceoticmea p-N-nepexooa. IlonynpoeooHukosvie npubopvl. IiexmpuuecKuilt. mox 6
pacmeopax u pacniaeax 3ieKmpoaumos. DneKmpoaumuyeckas ouccoyuayus. DNeKmponus.
Onexmpuueckuti mox 6 eazax. CamocmosmenvHvili U HeCamocmosmenvhovlil paspsao. Moanus.
Inasma.

JlaGopaTopHble 3aHATHSA:

Jlabopamopnoe 3ansimue Ne 6 H3zyuenue cmeumanno2o coeOuHeHus pesucmopos.

Jlabopamopnoe 3anamue Ne 1 Hzmepenue snexmpoogudicyujei Cuibl UCMOYHUKA MOKA U €20
BHYMPEHHE20 CONPOMUBTLEHUSL.

Jlabopamopnoe 3ausmue Ne 8§ Onpeoenenue KIIJ] snekmpuueckoeo uatiHuka.

Jlabopamopnoe 3anamue Ne 9 Onpedenenue mepmuueckoeo Kodgguyuenma conpomueneHus
Mmeou.

Ilpakmuuecxoe 3anamue Ne 4 Pewienue 3a0au ¢ npogeccuoHanvHou HanpasieHHOCmbl0 O meme
«llocmosannolil 21eKmpuyecKuti moxK»

OK 06
OK 07
IIK 1.3

Tema 4.3
MarbauTHoe no-
Je. DJIeKTpo-
MATrHUTHas HH-
AyKIUs

Coaep:xaHue yueOHOro MarepuaJa:

IlocTossHHBIE MarHUTHL. B3auMozaelcTBHE IMOCTOSHHBIX MarHuToOB. MarnutHoe moie. Bekrtop
MarHuTHOM MHAYKUMH. [IpUHIUII CyneprIo3UIM MarHUTHBIX MOJEH. JIMHUM MarHUTHOM MHIYK-
un. KapTuHa NMHWKA MarHUTHOM HMHAYKIMU TOJISI MOCTOSIHHBIX MAarHUTOB. MarHutHOeE MoJjie
IIPOBOAHMKA C TOKOM. KapTuHa JIMHUI MHAYKIIMM MarHUTHOTO TIOJISI JIMHHOTO NPSIMOTO IIPOBOJ-
HUKa ¥ 3aMKHYTOT'O KOJIBL[EBOI'O ITPOBOIHHKA, KATYIIKH C TOKOM.

Omneit Opcrena. Bzanmoaeiicteue npoBogHUKOB ¢ TokoM. IIpaBuito Jlenna. MHaykTHBHOCTD. SIB-
JIEHWE CAaMOMHIYKIHUH. DIEKTPOJABHKYIIAsl CHJIa CAMOMHIYKIIMA. DHEPrUsi MATHUTHOI'O MOJIS Ka-
TYIIKH C TOKOM. DJIEKTPOMarHuTHOE MOJIE.

Ilpogheccuonanvno-opuenmuposannoe codepircanue yuedonozo mamepuana:

Cuna Amnepa, ee mooynv u nHanpasienue. Cuna Jlopenya, ee mooyne u nanpasnenue. Jeudxcenue
3apANCEHHOU Yacmuybl 8 0OHOPOOHOM MacHumuom none. Paboma cunwi Jlopenya.

Henenue snexkmpomacHumuou uHoykyuu. Ilomok eekmopa MacHUmMHOU UHOYKYUU. I1eKmpoosu-
ACYWA CUna UHOYKYuU. 3aKon snekmpomacnumuou unoykyuu ®Papaodes. Buxpeeoe snexmpuye-

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.3
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cKoe nose. INeKmpooBUICYWAsL CULA UHOYKYUU 8 NPOBOOHUKE, OBUNCYUEMCA NOCHYNAMENbHO 8
0OHOPOOHOM MACHUMHOM NOJle.

Ilpaxmuueckoe 3anamue Ne 5 Pewernue 3a0au ¢ npogheccuorHaivbHol HanpasieHHOCMbI0 N0 meme
«Maznummnoe noney

Ilpaxmuueckoe 3anamue Ne 6 Pewerue 3a0au ¢ npogheccuoHaivbHol HanpasieHHOCMbI0 N0 meme
« DNeKmpoMacHUMHASL UHOYKYUSLY)

JlaGopaTopHble 3aHATHSA:
Jlabopamopnoe 3auamue Ne 10 Hzyuenue MacHumno20 nous Kamywru ¢ moKom
Jlabopamopnoe 3ausmue Ne 11 Hccredosanue saeienus 21eKmpoMacHUmMHON UHOYKYUU

Paszaea 5. Koste6anusa u BOJIHBI

22

Tema 5.1
MexaHndecKkue
U YJIeKTpoMar-

HUTHEBIE

Ko0JIe0OaHus

Conep:xxanue yueOHOro MaTepuaJa:

KonebarenbHas cucrema. CBOOOJHBIE MeXaHHYeCKHE KosiebaHus. ['apMOoHHMYecKHre KoyeOaHUs.
[Tepuon, gactoTa, ammuutTyaa 1 ¢asa konedanuit. [IpyKuHHBIN MasTHUK. MareMaTn4ecKuil Ma-
ATHUK. YpaBHEHHE IapMOHHMUYECKUX KosieOanuil. IlpeBpaiieHue sHepruv npu rapMOHHYECKUX
KOJICOAHMSX.

KonebarenbHblii kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbBIE KOJICOAHUS B UI€AIBHOM KOJieOaTelb-
HOM KOHTYpe. AHaJIOrusi MEX1y MEXaHMYECKHUMH U 3JE€KTPOMArHUTHBIMU KojieOaHusimu. Dop-
Mmyia ToMcoHa. 3aKOH COXpaHEHUs SHEPTHH B UAE€ATBHOM K0JIe0aTeIbHOM KOHTYpE.
[IpencraBinenue o 3aryxarolux KosieOaHusX. BbiHyXaeHHble MexaHuueckue kosebanus. Peso-
HaHC. BBIHY)X/IeHHbIE JIeKTpOMarHuTHble Konebanus. [lepemennblii Tok. CHHYCOMIANbHBIN TTe-
PEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYJHOE U JIEHCTBYIOIIEE 3HAYECHHUE CHIIbI
Toka 1 HanpspkeHus. Tpancdopmatop. [IpousBoacTBo, nepenava u noTpedIeHUE FIMEKTPUIECKOM
SHEPruM. JKOJOTHUYECKHE PUCKH IIPU MPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa ucnoab30BaHus
JJIEKTPOOHEPIUH B IIOBCEAHEBHOM JKU3HHU.

JlabopaTopHble 3aHSTHUS:

Jlabopamopnoe sanamue Ne 12 Hccneoosanue 3asucumocmu nepuooa mansvix Koiebanull epy3a
HA HUMU OM ONUHbL HUMU U MACCbL 2PY3A.

Jlabopamopnoe 3anamue Ne 13 Hccnedosanue nepemenno2o moxka 6 yenu u3 nocieoo8amenbHO
COEOUHEHHBIX KOHOEHCAMOopa, KamywKy U pe3ucmopa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.3

Tema 5.2
MexaHnunuyeckKue
U YJIeKTpoMar-

Conep:kaHue y4eOHOTro MaTepuasa:

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue yuedbnozo mamepuana:

Mexanuyeckue 6oanvl, ycnosus pacnpocmparenus. Ilepuoo. Ckopocms pacnpocmpanenus u
onuna éonnvl. Ilonepeunvie u npooonvhvie 80Hbl. Mnmepgpepenyus u oudparyus MmexaHudecKux

OK 01
OK 02
OK 03
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HHUTHBIE BOJIHBI | 80/1H. 38yk. Cropocmb 38yka. I pomxkocms 368yka. Beicoma mona. Tembp 38yKa. OK 04
Dnekmpomaznummusie 60Hbl. YC106UA U3NYUEHUS INEKMPOMASHUMHBIX 60H. Bzaumnas opuen- OK 05
mayusi éekmopos E, B, v 6 anekmpomacnumnou eonne. Ceoucmea 31eKmpoMASHUMHBIX BOJIH! OK 06
ompascenue, npelomienue, noaapuzayus, ougpaxyus, unmepgpepenyus. Ckopocms 21eKmpo- OK 07
MazHumHblx 601H. Llkana snekmpomacnumuolx 6oan. Ilpumenenue 31eKMpoMacHUMHBIX 8OJIH 6 IIK 1.3
mexuuke u ovimy. Ilpunyuner paouoceazu u meneguoenus. Paouonroxayus. DnekmpomacHumuoe
3aeps3HeHue OKpyicaroujeli cpeobwl.
Ipakxmuueckoe 3anamue Ne T Pewenue 3a0au ¢ npogheccuorHanibHol HanpasieHHOCMblo NO meme
«Mexanuueckue u 31eKmpoMacHuUmMHble KO1eOAanUsl U 80JIHbLY)
Coaep:xaHue y4eOHOIro MaTepuaJa:
Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue yuedHo20 mamepuana:
T'eomempuueckas onmuxa. lIpsmonunetinoe pacnpocmpanerue céema 6 00HOPOOHOU cpede. JIyu
ceema. Toueunwiii ucmounux ceéema. OmpasiceHue ceema. 3axonsvl ompadsiceHus ceema. Ilocmpo-
eHue uzoopasiceHull 8 ni1ockom sepkane. Ilpenomnenue ceéema. 3akonvl npenomieHus ceema. Ao-
conomuslil nokazamenv npeiromieHus. Ilonnoe enympennee ompasicenue. IIpedenvruiii y2on no- OK 01
HO20 eHympeHHe2o0 ompadcenus. [lucnepcus ceéema. CnoocHulil cocmag benoco ceema. Lleem. OK 02
Cobuparowue u pacceusarouue 1unsvl. Toukas runza. QoKycHoe paccmosiHue U ONMUYecKas Cu- OK 03
J1a moHKou nun3ssl. [locmpoenue uzobpasicenutl 6 coouparowux u pacceusarouux 1unzax. Popmy- OK 04
Tema 5.3 Jla MoHKOU UH3bl. Yeenuuenue, dagaemoe nun3ou. Ilpedenvl npumenumocmu 2eomempuyeckou OK 05
OnTuka onmuxu. Bonnoseasa onmuxa. Hnmepghepenyus ceema. Kocepenmmvie ucmounuxu. Ycnoeus
HAON0OeHUs. MAKCUMYMO8 U MUHUMYMO8 8 UHMEPPDEPEHYUOHHOU KapmuHe om 08YX CUHQDA3HbIX OK 06
KO2epeHmHbuIX ucmounuxos. Juppaxyus ceema. [ugpaxyuonnas pewemrxa. Ycnosue nabarooe- OK 07
HUSL 2/IA6HBIX MAKCUMYMO8 NpU NAOeHUU MOHOXPOMAMUYECKO20 c8ema HA OUPDPAKYUOHHYIO pe- K13
wemxy. lonapuszayus ceema. TexHuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue: OuKu,
Jayna, ¢omoannapam, NPOeKYUOHHLIUL annapam, MUKPOCKON, MENecKon, 60JIOKOHHAS ONMUKA,
oughpaxyuonnas pewiemxa, nospouo.
JlaGopaTopHble 3aHATHSA:
JlaGopatopHoe 3anatue Ne 14 Vzmepenue nmokaszaresns NpeaoMICHUs CTEKIa.
JlabopaTtopnoe 3ansitre No 15 HaOGmronenue qucnepcuu cBeTa.
Pa3pnen. 6 OcHOBBI crIeUMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
Tema 6.1 \ Conep:xaHue yueOHOro MaTepuaJa; OK 01
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OcHoBbI cnienu- | ['paHuIlbl TPUMEHUMOCTH KJIacCHYecKoW MexaHukH. [locTynaTsl cenuanbHOM TEOpPUH OTHOCH- OK 02
aJIbHOI TeOPUH | TEJIBHOCTH: MHBAPUAHTHOCTh MOJYJsl CKOPOCTH CBETa B BaKyyMme, IPHHLMII OTHOCUTEIBHOCTU 2 OK 03
OTHOCHTEJIbHO- | DlHIITelHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpPALEHUE JJINHBI. OK 04
CTH DHeprusi 1 UMIYJIbC PENATUBUCTCKON YacTUllbl. CBSI3b MACChl C SHEPTHEN U UMIYJILCOM PEJISTH- OK 06
BUCTCKOM YaCTUI[bl. DHEPIUS MTOKOSI. OK 07

Paspnen 7. KBanToBas ¢pusuka 14
Conep:xxanue yueOHOro MaTepuaJia: OK 01
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue yueoHo20 mamepuana: OK 02
Tema 7.1 @omonvl. Dopmyna Ilnanka ceaszu suepeuu pomona ¢ e2o 4acmomou. IHepeus u uMnyasve ¢o- OK 03
3 IeMeHThI mona. Omxpvimue u ucciedosanue pomosgpgpexma. Onvimol A.I'. Cmonremosa. 3axonwvt ¢pomo- 4 OK 04
KBAHTOBO OII- agpgpexma. VYpaeuenue Dunwmetina ona pomospgexma. "Kpacnas epanuya” pomosghghexma. OK 05
THKH Jaesnenue ceema. Onvimst 11.H. Jlebeoesa. Xumuueckoe oeticmsue ceema. OK 06
Ipaxmuuyeckoe 3anamue Ne 8 Pewenue 3a0au ¢ npogheccuorHanrbHol HanpagIeHHOCmbio o meme OK 07
«Onemenmvi KBAHMOBOU ONMUKUY 2 IIK 1.3
Coaep:xanue yueOHOro MarepuaJa: OK 01
Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccesauro % -vactun. [lnanerapuas mMoJenb OK 02
Tema 7.2 atoma. [loctynarer bopa. M3nyuenue u mornomienrne GOTOHOB MPHU MEPEX0J€ aToMa C OJHOTO OK 03
Crtpoenue YPOBHSI 3HEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypoBHEW SHEPTUH aTOMa BOAOPOAA. OK 04
aTroma Bomnoseie cBoiicTBa yactuil. Bonusr ae bpoitnsa. Kopryckynsipro-BoaHoBO# ayanu3M. CrioHTaH- 2 OK 05
HOE U BBIHYXXJICHHOE U3IIy4CHHE. OK 06
OK 07
OKCHEepUMEHTHI, JTOKA3bIBAIOIINE CIIOKHOCTh CTpoeHus sjpa. OTKpbITHE pPaJHOaKTUBHOCTH. OK 01
OmneiThl Peszepdopaa mo ompeneneHuio coctaBa pagroakTUBHOTO u3nydeHus. CBoicTBa anbda-, OK 02
Oera-, raMmma-u3JIyucHus. Bnustaue PaanoaKTUBHOCTH Ha >KUBBIC OPTaHU3MBI. OK 03
OTtkpeiTHE TPOTOHA U HeWTpoHa. Hykimonnas moaens spa [eiizenbepra-Banenko. 3apsn spa. OK 04
Tema 7.3 MaccoBoe uucno siapa. M3otomnsl. Anbda-pacnan. IaeKTpOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. 4 OK 05
ATomHoOe siipo | ['aMMa-uznyuenue. 3aKoH paJliOaKTUBHOIO pacnaga. JHEPTHs CBSA3HM HYKJIOHOB B spe. SnepHble OK 06
cunbl. Jledbekt maccel siapa. SnepHble peakuuu. [leneHue u cuUHTE3 siaep. SOepHbI peakTop. OK 07
TepmosinepHsbiii cuHTe3. [IpoOneMbl U MEepCHEeKTUBHI AIEPHON dHEPreTUKU. DKOJIOTHYECKUEe ac- IIK 1.3

NEKTHI SIIEPHON PHEPreTUKHU. DJeMeHTapHble YacTUIbl. OTKpbITHE MO3UTPOHA. MeToabl Habto0-
JICHUs ¥ PErMCTPALMK JIEMEHTApHBIX YacTull. DyHIaMEHTAIbHbIE B3aUMOAECHCTBUA. ENMHCTBO
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buznyecKoil KapTUHBI MHpA.

Jlabopamopuwie 3anamusn:

Jlabopamopnoe 3ausamue Ne 16 Hccredosanue mpekos yacmuy ( no 2omoevim homozpagpusim). 2
Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU 6
Conep:xxaHue yueOHOro MaTepuaJa: OK 01
Otanbl pa3BUTHA acTpoHoMUU. [IpukiIagHOe 1 MUPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMHUU. OK 02
Bun 3Be3gHoro Heba. Co3Be3ausi, ipKUe 3BE3/IbI, IJIAHETHI, UX BUAUMOE JBHkKeHHE. CoTHEUHAS OK 03
cucrema. Connine. ConHeyHasi akTUBHOCTb. Microunuk sHepruu CoJiHIIa U 3BE3/1. 3BE3/Ibl, UX OC- OK 04
Tema 8.1 HOBHbIE XapaKTepUCTUKH. /[narpamma 'cnekTpasibHBIN Kiacc - CBETUMOCTb'. 3Be3/bl TJIaBHOM OK 05
JJIeMeHTbI acT- MOCJIEAOBATEIBHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTB' IJIA 3Be3] I'JIAaBHOM MOCJIENOBATEID- 6 OK 06
POHOMMH M ACT- | yoctu. BHyTpenHee crpoenue 3Be3a. COBpeMEHHbIE NPEACTABIECHUS O MPOMCXO0XKJIEHUU U 3BO- OK 07
popusuku mounn ConHna 1 3Be3/. JT1arbl Ku3HH 3Be37. Mueunslil [1yts - Hama [Manaktuka. [lonoxenue u
newxkenne Comnana B [amaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UepHbie IbIpHI B
anpax ranaktuk. Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Paz0beranue ramakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe nznydenue. MacmrtabHast crpykrypa Beenennoii. Mera-
rajaktuka. Hepermenubie mpo0OieMbl aCTPOHOMUHU.
Koncyabrauuu 2
IIpome:xxyTouHast arrecranus B gopMe JK3aMeHa 6
Bcero 144
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3 YCJOBUS PEAJIN3ALIAN ITIPOTPAMMBI YYEBHOM JUCHUILJIAHBI

3.1 MartepuajibHO-TEXHHUYECKOE o0eclieueHHe peaju3aluu padodeil mporpaMMbl

Peanuzanus paboueil mporpaMMbl yueOHOM AMCHMILIMHBI OOecrieueHa ClIeayIoUuMu
CHeHUaTbHBIMHA TOMEIICHUSMU:

VYyeOHnast aynuTopus 1Uisl IPOBEACHUSI JIGKIIMOHHBIX (TEOPETUYECKUX) U MPAKTUUECKUX
3aHATUH, WHIUBUAYAJbHBIX M TPYNIOBBIX KOHCYJIbTAlMH, TEKYIIEr0 KOHTPOJIA U
MIPOMEKYTOUHOM aTTecTanuu — Kabuner ¢pusuku, kad. 207.

YMK 1o aucuuruiiie, IMAaKTHYECKU MaTepual.

|. Ilepeuens nabopaTopHOTO 00OPYIOBAHUS

WcTounuk nuranus cuibHOTOUHBIM — 1 mt. YcranoBka ®JID 024 napamn. toku — 1
mit. JIabopaTopHasi ycTaHOBKA O IEKTPOTEXHUKU — | MIT.

Il. [IK, mynsTUMenuiiHOE 000pYy0BaHUE

[Ipoektop — 1 mt. Dkpan — 1 mt. Komnbrorep — 1 mt. AKycTuyeckas cucrema — 1 1.

I11. JInieH3noHHOE TPOrpaMMHOE 0OECTICUCHUE

Microsoft Windows, Microsoft Office Professional Plus, Zoom (6ecriaTnas Bepcus)
— cBoOOTHO-pacnpocTpansemoe [10.

3.2 UndopmanuonHoe odecriedeHne peaju3aliu MPporpaMmel

Jlyis peanu3anuy MporpaMMbl y9eOHOW JUCIUTUIMHBI OMOIMOTCUHBIH (POH]T HMEET IIe-
YaTHBIE, SJIEKTPOHHBIE U HH(POPMAIIMOHHBIE PECYPCHI
3.2.1 OcHOBHBbIE HCTOYHHKH:

1. Msxkumes, I'. 5. ®usuka: 10-if kinacc: 6a30BbId U YriIyONEHHBIN YPOBHU : Y4EOHUK /
I'. 5. Mskumes, b. b. byxosues, H. H. Cotckuii ; mon penakuueit H. A. TlapdpentreBoit. —
10-e u3x., crep. — Mocksa : [Ipocsemenne, 2023. — 432 ¢. — ISBN 978-5-09-103619-0. —
Texkct : onextpoHHbld /  Jlane : anekTpoHHO-OMOMMoreuHas cumcrema. — URL:
https://e.lanbook.com/book/335051 (nara obpamienus: 06.04.2024). — Pexxum goctyma: st
aBTOPU3. MOJIb30BATENCH.

2. Mskumes, I'. 5. ®usnka: 11-i kmacc: 6a30BbId U YTIyOIEHHBIN YPOBHU : YICOHHK
/ T'. 1. Mskumies, b. b. byxosues, B. M. Uapyrus ; nox penakuueit H. A. ITappentbeBoif. —
11-e m3x., crep. — Mockaa : [Ipocsemenne, 2023. — 432 ¢. — ISBN 978-5-09-103620-6. —
Tekcr : onexTpoHHbli / JlaHp : aneKkTpoHHO-OMOnMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/335054 (nara obOpamienus: 06.04.2024). — Pexxum goctyma: st
aBTOPH3. MOJIb30BATENEH.

3.2.2 JIonoJHUTEIbHBIC HCTOYHUKH:

1. bopnoBckui, I'. A. ®usuka B 2 1. Tom 1 : yue6HOe mocoOue sl cpeaHero mpo-
¢deccuonanpHoro obpazosanusi/ I'. A. bopmosckuii, 3. B. Bypcuan. — 2-e u3g., ucnp. u
nomn. — Mocksa : M3natensctBo FOpaiit, 2024. — 242 c. — (IIpodeccronanbHoe oOpa3oBa-
aue). — ISBN 978-5-534-09574-6. — Texkcr : anekrponHblit // Obpa3zoBaTeibHas miaTgopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/539998 (nara obpamienus: 06.04.2024).

2. Bopnosckwii, I'. A. ®usnka B 2 1. Tom 2 : yueOHOE TIOCOOHE ISl CPETHETO TPO-
¢deccuonanbHoro obpazosanusi/ I'. A. bopnosckuii, 3. B. bypcuan. — 2-e u3zg., ucop. u
nor. — Mocksa : M3natenberBo FOpaiit, 2024. — 299 ¢. — (IIpodeccronanpHoe 00pa3oBa-
Hue). — ISBN 978-5-534-09572-2. — Texkcr : anexktpoHHbIH // OOpa3oBarenbHas miaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/539999 (nata oopamienus: 06.04.2024).

3. I'opnau, B. B. ®usuka : yuebHoe mocobue A cpeHero nmpodeccuoHaaIbHOro 00-

pasoBanus / B. B. 'opnmau. — 2-¢ wm3n., ucnp. u gon. — Mocksa : M3marenscTBo FOpaiir,
2024. — 215 c.— (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-09366-7. —
Texcr : oamextponubii // OOpaszoBarenbHas tuiargopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/539343 (nara obpamenus: 06.04.2024).
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4. KacpsHoB, B. A. ®usuka: 10-if knacc: yrinyOonéHHblil ypoBeHb : yueOHHK / B. A.
KacpsinoB. — 11-¢ u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 480 c. — ISBN 978-5-
09-103621-3. — TekcT : 21eKTpOHHBIN // JlaHb : AIEKTPOHHO-OMOIMOTEYHAs cHCcTeMa. —
URL.: https://e.lanbook.com/book/334853 (mara obparuenus: 06.04.2024). — Pexum A0CTy-
na: JUIst aBTOPHU3. TOJIb30BaTENEH.

5. KacesnoB, B. A. ®usuka: 11-it kmacc: yriayOnéHHbIN ypoBeHb : yueOHUK / B. A.
KacpsinoB. — 11-e u3z., crep. — Mocksa : [IpocBemenue, 2023. — 493 ¢. — ISBN 978-5-
09-103622-0. — TexkcT : aneKkTpoHHbIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAsT CHCTeMa. —
URL: https://e.lanbook.com/book/334877 (nara obpamenus: 06.04.2024). — Pexum nocty-
na: JUisi aBTOPU3. ITOJIb30BATEICH.

3.2.3 NndopMaiioHHbIE PECYPCHI:

1. EcrectBeHHOHay4HBIH 00pa3oBaTelbHBIN mopTan : [caiT] - http://en.edu.ru(mara
obpamienus: 08.06.2022). — TekcT : 3IEKTPOHHBIH.

2. «Poccwuiickuit 00111600pa3oBaTEIBHBIN opTa» : [caiiT] -
http://www.school.edu.ru (nara obparienus: 28.03.2024). — TekCT : 3IEKTPOHHBIH.

3. Cnenmanu3upoBaHHbIi nmoprai «MHGOpMaIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIO-
rum B oOpa3oBanumy : [cait] - http://www.ict.edu.ru (mara oopamenus:28.03.2024). — Tekcer :
3JIEKTPOHHBIMN.

4. @enepanbHbI HEHTP HUHPOPMALMOHHO-0OPA30BATEIBHBIX PECYpCOB : [caliT| -
www.UROKI (mara o6pamenus: 28.03.20224). — TeKCT : 3I€KTPOHHBIIA.

5. ®enepaybHBIN LEHTP WHGOPMAIMOHHO-00PA30BATEIBHBIX PECYpCOB : [calT] -
fcior.edu.ru (mara obparnenus: 28.03.2024). — TeKCT : 3JIEKTPOHHBIN.

6. «Pumsuka 7 — 11 xmaccer» Komnanus ®U3MKOH «3nekTpoHHBIE YPOKH U TECTHI :
[caiit] - festival@1september.ru - (mata obparuenus: 28.03.2024). — TeKCT : 3IEKTPOHHBIN.
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4 KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUS YUYEBHOM

TACIATLITAHBI

KOHTpOIb U OLICHKA PacKpBIBAIOTCS Yepe3 JUCLUILUINHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HaHUS U TPUOOpETEHHbIE OOYYAIOIUMUCS YMEHHs, HalpaBieHHbIE Ha (HOPMHUPOBAHHE
00ImHKX U IPOPECCHOHATIBHBIX KOMIIETEHINH

Pesynprarel 00y4eHus

IToxa3aTenu oneHKHn

Tun OleHOYHBIX MEPONIPUATHI

3HATh:

- 3HaTh AITOPUTM OOPaOOTKH

- 3HaeT auropuT™M 00pabOTKH

Texkymuii KoHTpoOdb B (popme

JIAaHHBIX; JIAHHBIX; BBITTOJTHCHHS MPAKTUICCKUX

IIK 1.3 sapgTuid Ne 1,2,3,4,5,6,7.8, na-
0OpaTopHBIX 3aHATUHI Ne
1,2,3,4,5,6,7,8,9,10,11,12,13,
14,15,16.

YmMerTh:

- YMETb JE€MOHCTPUPOBATh Ha
npuMepax pojib U MecTo (puzu-
Ku B (OpMHPOBaHWUU COBpE-
MEHHOI Hay4YHON KapTHHbI MU-
pa, B pa3BUTUH COBPEMEHHOM
TeXHUKM W TEXHOJOTHWH, B
MIPAaKTUYECKON  JIE€ATEIbHOCTH
JIIOJICH;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- yMeeT JEeMOHCTPHpOBaTh Ha
[pUMepax pojib U MECTO (hU3UKU
B (popmmpoBaHHM COBpeMEHHON
Hay4YHOM KapTUHBI MHpa, B pas-
BUTHH COBpeMCHHOﬁ TEXHUKHU U
TEXHOJIOTUH, B MNPaKTUYECKOH
JIeSATCILHOCTH JIIOICH;

Texkymuii KoHTpOdb B (popme
YCTHOTO OIpoca 10 pa3nienaM U
TeMam:

Paznen 2. Temn1 2.1.,2.2., 2.3.
Paznen 3. Temnr 3.1.,3.2., 3.3.
Pazgen 4. Temr1 4.1., 4.2, 4.3
Paznen 5. Temnr 5.1.,5.2.,5.3.
Paznen 7. Temnr 7.1., 7.2, 7.3,

BBIMOJTHCHHS MPAKTUICCKUX
3agsaTui Ne 1,2,3,4,5,6,7,8,
nabopaTopHbIX  3aHATHH ~ Neo
1,2,3,4,5,6,7,8,9,10,11,

12,13,14,15,16.

- YMEThb YYMTHIBATh TI'DAHMIIBI
NPUMEHEHUS] M3Y4YeHHBIX (H-
3UYECKUX MOJENE: MaTepu-
anbHAs TOYKA, HWHEpIHUAIbHAs
cucTeMa oOTcuera, abCOIIOTHO
TBEPOE TENO, UACATBHBIN a3,
MOJIETIN CTPOEHUS ra3oB, XKHJ-
KOCTEH W TBEPIBIX TE€J, TOYEY-
HBII JIEKTPUUYECKUM 3apsij IIpU
pemeHnn GU3MYECKUX 3a/1a4;
OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- yMEEeT YYMTHIBATh I'PAaHHUIIBI
MPUMEHEHUSI W3YYEHHBIX (QH3H-
YECKUX MOJIENEeN: MaTepHallbHas
TOYKA, HHEpIMaJIbHas CHCTEMa
oTcuera, abCOIIOTHO TBEPIOE
TENO, WACANBHBIA Ta3, MOJIEIHN
CTPOEHMsI Ta30B, XHUAKOCTEN H
TBEPABIX TE€J, TOUYEYHBIA DIIEK-
TPUYECKUI 3aps] IIPU PELICHUU
¢du3nueckux 3aaad;

Texymuii KoHTpOJb B (popme
YCTHOTO OIpoca IOo pazjaenaM u
TeMam:

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3. Temnr 3.1.,3.2., 3.3.
Pazgen 4. Temn1 4.1., 4.2, 4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 7. Temsr 7.1., 7.2, 7.3,

BBITIOJTHEHHS MPAKTHYECKUX
3aasaTui Ne 1,2,3,4,5,6,7,8,
na0opaTopHbIX — 3aHATHH ~ Neo

1,2,3,45,6,7,8,9,10,11,
12,13,14,15,16.

- YMETh pacro3HaBaTh (huzmuye-
CKHe fABJIEHUS (TPOILECCH) U
OOBSICHITH X HA OCHOBE 3aKO-
HOB MEXaHHKH, MOJIEKYISIPHO-
KUHETUYECKOW TEOpUH CTpoe-
HUS BEIIECTBA M DJIEKTPOIMHA-
MUKH: PaBHOMEPHOE U PaBHO-
YCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE Taje-
HUE TeJ, IBIKECHUE 0 OKPYXK-
HOCTH, WHEPUUsS, B3aUMOJICH-
creue ten, nuddysms, Opo-

- yMeeT pacrno3HaBaTh (uznye-
ckrie sBieHUS (IPOIeCChl) W
OOBSCHATh WX Ha OCHOBE 3aKO-
HOB MEXaHUKH, MOJIEKYJISIPHO-
KHHETHYECKON TEOPUH CTPOCHUS
BEIIECTBA W DJIEKTPOAWHAMUKH:
PaBHOMEpPHOE M PABHOYCKOPEH-
HOE TPSMOJMHEHHOE JBM)KEHHE,
cBOOOAHOE TajJcHUEe TeJ, JBH-
KEHHUE TI0 OKPYXHOCTH, HHEp-
1usl, B3aUMOJEHCTBHE Tell, Aud-
(y3usi, GPOYHOBCKOE IBMKECHHE,

Texymuii KoHTpOJb B (popme
YCTHOTO OIpOca 10 pa3ienaM U
TeMaMm:

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2, 3.3.
Paznmen 4. Temsr 4.1.

BBITTOJTHCHHS MIPAKTUIECKUX
3aHsaTui Ne 1,2.3,4
mabopaTOpHBIX — 3aHATHH  Ne
1,2,3,4,5.
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YHOBCKOE JIBUKEHHUE, CTPOCHHE
KUAKOCTEH W TBEpABIX Te,
U3MEHEeHHe o0beMa Tel NpHu
HarpeBaHUHN (oxnakaeHun),
TEIJIOBOE paBHOBECHE, HCIIa-
peHue, KOHJIEHCALUs, IUIaBIIe-
HHUE, KpUCTAIIM3aUus, KHIe-
HHUE, BIaXHOCTH BO3MIyXa, MO-
BBIIICHUE IABJICHUS Tas3a IpH
€ro HarpeBaHUH B 3aKPHITOM
cocyZe, CBs3b MEXAy Hapa-
METpaMH COCTOSHUSI Ta3za B
U30Mponeccax, AICKTPHU3ALHS
TeJI, B3aUMO/ICHCTBHE 3aps/I0B;
OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

CTPOEHME KUJIKOCTEN U TBEPIBIX
TeJI, U3MEHEHHE 00beMa Tell Ipu
HarpeBaHuM (OXJaXXIEHUH), TETl-
JIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJEHCALus], IUIaBJICHUE, KpH-
CTAJUIN3ALMS, KHUIIEHUE, BIIAX-
HOCTh  BO3/lyXa, IIOBBIIIEHUE
JIAaBJICHUA Ta3a MpU €ro HarpeBa-
HUM B 3aKpPBITOM COCYyI€, CBS3b
MEXAy MapaMeTpaMH COCTOSHUS
raza B M30IpoLeccax, JIEKTpH-
3amusg TeJ, B3aMMOJICHCTBHE 3a-
301 (0):

- YMETh pacno3HaBaTh (pU3NUe-
CKHMe sABJEHUS (MPOLECCH) U
OOBSICHATh X HA OCHOBE 3aKO-
HOB JJIGKTPOJMHAMUKHU U KBaH-
TOBOH (DM3UKHU: dIEKTpHUYECKas
MPOBOIUMOCTb, TEIUIOBOE, CBE-
TOBOE, XWMHUYECKOE, MAarHHT-
HOC JICMCTBUS TOKa, B3aHMO-
JICVCTBUE MAarHuTOB, B3JIEKTPO-
MarHWTHasT WHAYKOWS, Jeh-
CTBHE€ MAarHMTHOTO TIOJNS Ha
MPOBOJHUK C TOKOM U JBHXKY-
IIWIACS 3apsil, DIIEKTPOMArHHT-
HbI€ KOJeOaHUs M BOJHBI, MPsi-
MOJIMHEHHOE pacipoCTpaHEHUE
CBETa, OTpPaKEHUE, IPEIIOMIIe-
Hue, nHTepdepeHus, nudpak-
oUsl W TOJISIpU3aliusl  CBETa,
JUcriepcusi CBeTa, (hOTO3JICK-
Tpuueckuii 3pdext (porToadh-
(dexT), CBETOBOE JaBIICHHE,
BO3HHKHOBEHHE JIMHEHYATOTO
CIIEKTpa  aToMa  BOJOpOJa,
€CTeCTBEHHAs U MICKYCCTBEHHAs
palioaKTUBHOCTB;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- yMeeT pacro3HaBaTh (uznye-
CKue sBIEHUs (Tpouecchl) |
OOBSCHATh MX Ha OCHOBE 3aKO-
HOB DJJEKTPOAMHAMUKHA W KBaH-
TOBOW (DUM3HMKH: 3JICKTPHYECKAs
MIPOBOJAMMOCTbH, TEIIOBOE, CBE-
TOBOE, XHMHUYECKOEC, MArHUTHOE
JIEHUCTBHS TOKa, B3aMMOJICHCTBHC
MarHuToOB,  DJIGKTPOMArHUTHAs
WHAYKIOWSA, AEWCTBUE MarHUTHO-
ro TOJIA Ha MPOBOJHUK C TOKOM
W JBIKYLIUKCS 3apsii, JIEKTPO-
MAarHUTHBIE KOJICOAHHS U BOJIHEL,
MIPSAMOJMHEWHOE paclpocTpaHe-
HHE CBETa, OTPAXKEHUE, MPEIOM-
neHue, wuHTepdepeHIHs, Au-
(bpakus ¥ TmodSApU3anyUs CBETa,
JUCTIEPCHUs CBETa, (POTOJICKTPHU-
yeckuid 3QPexT (dhorodrddexT),
CBETOBOE JABIICHHE, BO3HHKHO-
BEHHE JIMHEHYaTOrO CIEKTpa
aToMa BOJIOPOJa, €CTECTBEHHAs
U WCKYCCTBEHHAs pPaJlOaKTHB-
HOCTb;

Texkymuii KoHTpOdb B (opme
YCTHOTO OIpoca MO0 pazjiesaM U
TeMam:

Pazgen 4. Temr1 4.1., 4.2, 4.3
Paznen 5. Temn1 5.1.,5.2.,5.3.
Pazgen 7. Temmr 7.1., 7.2, 7.3,

BBIMOJTHCHHS MPAKTUICCKUX
3aHATHi Ne 4,5,6,7,8,
nabopaTopHbIX  3aHATHH ~ Neo

5,6,7,8,9,10,11,12,13,14,15,16.

- YMETh OIUCHIBATh MEXaHUYe-
CKO€ JBHIKCHHC, HCIIOJIb3Ys
(bu3NUECKUEe BEIUYUHBI KOOP-
JIUHATA, MYyTh, MEpPEMEIICHHE,
CKOpOCTh, YCKOpEHHE, Macca
Tena, CUiia, UMITYJIbC Tela, KH-
HETHYECKast SHEPTHs, MOTCHIIN-
aJIbHasdg SHEPIrus, MEXaHUYCCKast
paboTa, MexaHUYecKas MOIIl-
HOCTh, TpPH OIHCAHWUU TMpa-
BUJIBHO TPAaKTOBaTh (hu3nUe-
CKHH CMBICII HCIIOJIB3YEMBIX

- YMEeT OIHUCHIBaTh MEXaHWYe-
CKO€ JIBIKEHHE, MCTIONb3ys (u-
3UYECKHE BEJIMYMHBI: KOOPIUHA-
Ta, MyTh, HEpEMELICHUE, CKO-
pOCThb, YCKOpEHHE, Macca Telna,
CWJIa, UMITyJIbC TeNa, KHHeTH4e-
CKasi JHEPrus, NOTEHIHAIbHAs
JHEprusi, MexaHu4yeckas padora,
MeXaHWYeCKasl MOIHOCTD, TPH
ONMCAHWU MPABUIBHO TPAKTO-
BaTh (U3UUECKUI CMBICT HC-
MOJIb3yEMBIX BEJIMYUH, UX 000-

Texymuii KoHTpOJb B (popme
YCTHOTO OIpOca 10 pa3ienaM U
TeMaMm:

Pazgen 2. Temnr 2.1.,2.2., 2.3.
BBITIOJTHEHHS MIPAKTHIECKUX
3aHsTHid Ne 1,23
naboparopHoro 3aHsTus Ne 1
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BEJIMYUH, MX OOO3HAYeHUI H
€JIMHHMIIbI, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOINIUE JaHHYIO (U3U-
YECKYIO0 BEIUYUHY C APYTUMHU
BEJIMYMHAMU;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

3HAYEHUS] ¥ €JUHUIBI, HAXOIUTh
(hopMynbl, CBs3BIBAIOIINE JaH-
HyI0 (U3HYEeCKyI0 BETUYMHY C
JOPYTUMH BEIHYHHAMU,

- YMCTh OIMUCHIBATH U3YYCHHBIC
TEIJIOBBIE CBOMCTBA TE U TEI-

JOBBIC  SIBJICHUS, HCIOJIB3YS
(U3NYUECKUEe BENUYMHBI. J1aB-
JCHWe Ta3a, TeMIlepaTtypa,

CpeIHssi KHHETHYECKas JHep-
THS XaOTHUYECKOTO JIBHKCHUS
MOJICKYJI, CpeTHEKBaIpaTUIHAS
CKOPOCTb MOJICKYJ, KOJH4Ye-
CTBO TCILJIOTHI, BHYTPCHHAA
9Heprus, pabora rasza, Kod(]-
(UIMEHT TONE3HOrO NeHCTBUS
TEIUIOBOTO  JBUTATENs;  I[PU
OIMMCAaHWU IIPABUJIIBHO TPaKTO-
BaTh (DU3MYECKHU CMBICT HC-
HOJIB3YEMBIX BEJIUYHH, UX 000-
3HA4YCHHUI MW CJIUHHIIBI, Haxo-
JIUTH (OPMYJIBI, CBSI3bIBAIOLIHE
JaHHYI (H3UYECKYIO BEITHYH-
Hy C IpYIMMU BEIMYMHAM;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- YMEET ONHUCHIBATh H3yYCHHBIC
TEIUIOBBIC CBOMCTBA TEJ M Tell-
JIOBBIC SIBICHUS, WUCTOJB3Yys (-
3UYECKUE BEIIMYUHBI JaBJICHHE
rasa, TeMIleparypa, CpeaHss Ku-
HETHYECKasi JHEepPrusi XaoTHde-
CKOTO  JIBIDKCHHUSI  MOJICKYI,
CpeIHEKBaJpaTU4Hasl CKOPOCTh
MOJICKYJI, KOJMYECTBO TEILIOTHI,
BHYTPEHHsISI JHeprusi, pabora
raza, K03(Q(OUIHMEHT MOoJIe3HOTO
JEHCTBHSL TEIUIOBOTO JIBUTATEIs;
[P ONMUCAHUU MPABHIBHO TPaK-
TOBaTh (M3MYECCKUI CMBICT HC-
MOJIB3YeMBIX BEIMYHMH, UX 000-
3HAYCHHS U CAUHHUIIBI, HAXOHUTh
(bOopMyJIbI, CBS3BIBAIOIINE JIaH-
HYIO (HU3MYECKYI0 BEIUYUHY C
JPYTUMH BEITUUHHAM;

Texkymuii KoHTpoOdb B (popme
YCTHOTO OIpoca 10 pa3ienaMm U
TeMaMm:

Paznen 3. Temnr 3.1.,3.2., 3.3.
7a0bopaTOpHBIX — 3aHATHH  Ne
2,3,4.

- YMETh ONHCHIBATh N3YYCHHEIE
CBOIICTBa BellecTBa (dJIEKTPH-
YecKre, MarHUTHBbIC, ONTHYe-
CKHe, JJIEKTPUYECKYIO IPOBO-
JUMOCTh Pa3NIMYHBIX Cpel) U
ANIEKTPOMArHUTHBIC  SIBIICHUS
(mporiecchl), UCTONB3ysl GU3N-
YECKHE BEIUYHHBI: AJIEKTpHYe-
CKUHM 3apd]l, cujia TOKa, dJeK-
TPUUYECKOE HAIpPsHKEHUE, dJeK-
TpUUYECKOE COTIPOTHUBIICHHE,
pa3HOCTh TIOTEHIMAJIOB, 3JIEK-
TPOABIDKYyIIasi cwia, pabota
TOKa, WHIYKIMS MAarHUTHOTO
noJsist, cuina Amrmepa, cuna Jlo-
pEHIla, HHAYKTUBHOCTD KaTyIII-
KH{, SHEPTHA JIIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, Nepuoa U
yacToTa KonebaHuii B Kojeba-
TEJILHOM KOHTYpE, 3apsiji U CH-
Jla TOKa B HPOLECCE TapMOHH-
YECKUX AJIEKTPOMArHUTHBIX
Konebanmii, pokycHoe paccro-
SHAE W ONTHWYECKas CUia JIMH-
3bl, TIPU ONHCAHUM MPABUIBHO
TPaKTOBAaTh (uznyeckuit

- yMeeT OINHCHIBaTh HW3YYCHHEIC
CBOICTBa BellecTBa (ANEKTpHUUe-
CKHE, MAarHUTHBIE, OITUYECKUE,
ANEKTPUIECKYI0 TPOBOJUMOCTH
Pa3IUYHBIX CPEM) M DJICKTPOMAr-
HUTHBIC SsIBJICHUS (TIPOLIECCHI),
WCTIONB3YS (PU3WUYECKUE BEITUIH-
HBI: DIIEKTPUYECKUN 3apsiy, CHIia
TOKa, JJICKTPUYECKOE HAIpPSHKE-
HUE, 3JEKTPUYECKOE COMPOTHUB-
JIEHWE, Pa3HOCTh TOTEHIMAJIOB,
3NIEKTPOABMXKYIIAs CUJia, paboTa
TOKA, WHAYKIUS MarHUTHOTO
nons, cuina Ammepa, cuna Jlo-
peHIla, WHAYKTUBHOCTH KaTyIII-
KM, SHEPrusl JJIEKTPUYECKOTO U
MarHuTHOTO TIOJEW, Nepuox u
yacToTa KojeOaHuWii B KoleOa-
TEJIBHOM KOHTYpE, 3apsj U Cuiia
TOKa B IPOIIECCE TAPMOHUYECKUX
ANIEKTPOMArHUTHBIX KOJICOaHUI,
(hokycHOE pacCTOSHWE W OITH-
YyecKasi CHJIa JIMH3bI, IIPU OIMHCca-
HUU TIPaBUIILHO TPaKTOBaTh (hu-
3WUYECKUN CMBICT UCTIOIB3YEMbIX
BEIMYMH, WX 0003HaYeHHs U

Texymuii KOHTpob B ¢opme
YCTHOTO OIpoca 1O pasjenaMm u
TeMaMm:

Pazgen 4. Temr1 4.1., 4.2, 4.3
Paznen 5. Temnr 5.1.,5.2.,5.3.
BBITTOJTHEHHUS MPAKTHYECKUX
3anaTui Ne 4,5,6,7
nabopaTtopHbIX — 3aHATHH  Ne
4,5,6,7,8,9,10,11,12,13,14,15.
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CMBICTT HCHOJB3YEMBIX BEJIH-
YMH, UX OOO3HAYEHUS U €Iu-
HUIBI, YKa3blBaTh (HOpMyIbl,
CBSI3BIBAIONLINE JNaHHYIO (u3u-
YECKYIO0 BEJIHYUHY C APYTUMH
BEJIMYMHAMY;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

€/IMHUIIBI, YKa3bIBaTh (POPMYJIHI,
CBSI3bIBAIOLINE JAHHYIO (husnue-
CKyI0 BEIMYMHY C JAPYTUMH Be-
JTUYUHAMU;

- YMETh ONHCHIBATh M3yYCHHBIC
KBAHTOBBIC SIBJICHHS ¥ IIPOLIEC-
Cbl, HCHONB3YyS (hU3NUecKue
BEJIMYUHBL: CKOPOCTBH 3JIEKTPO-
MarHWTHBIX BOJH, IJIMHA BOJ-
HBI U 4aCTOTa CBETA, SHEPTUs
uMIyJsC (HOTOHA, MEpUOJ TO-
Jdypacriaia, dHEprus  CBS3H
aTOMHBIX SIEp, TPH ONMCAHUHU
NPaBUIBHO TPaKTOBaTh (pU3H-
YEeCKUI CMBICT HCHOJIb3YEMBIX
BEJIMYUH, WX OOO3HAUYeHHs U
eIMHUIIBI, YKa3blBaTh (opMmy-
JbI, CBS3BIBAIONIME JIAHHYIO
(GHU3HYeCcKy0 BEIWYMHY C IpY-
TMMH BEIMYMHAMH, BBIYUCIISATH
3HaYCHHE (PU3UUECKON BeIU-
YHHBI;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- YME€EeT ONMCHIBATh HU3Y4YECHHBIE
KBAHTOBbIE SIBICHHUS M IIPOLEC-
CBbl, UCHONB3Ys (hru3nvecKue Be-
JIMYUHBL CKOPOCTh JIEKTPOMAr-
HUTHBIX BOJIH, IUIMHA BOJIHBI U
4acToTa CBETa, JSHEPrHi U HM-
myabc (OTOHA, TEPHOA TONY-
pacmaga, 3HEprusl CBA3U aToOM-
HBIX fJep, [PH OIUCAHWHU Ipa-
BIWJIHO TPaKTOBaTh (hU3NUECKUI
CMBICJI MCIIOJIb3yEMBIX BEIHUYMH,
ux 0003HauUeHUA W EIUHHLEL,
yKa3bIBaTh (DOPMYJIbI, CBS3bIBA-
IOIMe JaHAYI0 (PU3UYECKyro Be-
JIMYUHY C APYTMMH BEJIMYUHAMH,
BBIYHMCIIATh 3HaueHWe (uznde-
CKOM BEJIMYUHBI;

Texymuii KOHTpoib B ¢opme
YCTHOTO ONpoca IO pasieny U
TEeMaMm:

Paznen 7. Temsr 7.1., 7.2, 7.3,
BBIMIOJIHEHHUST ~ TIPAKTHYECKOTO
3aHsaTuA Ne §,

naboparopHoro 3aHsTuss ~ Ne

16.

- YMETh aHANMW3UPOBaTh (HU3M-
YEeCcKHe MNpPOLECCH M SIBICHMS,
UCTIONB3YS (PU3UUECKUE 3aKO-
Hbl M TPUHLMIBL 3aKOH BCe-
mupHoro Tsarorenus, I, 1T u III
3aKOHBI HpIOTOHA, 3aKOH CO-
XpaHEHHUs MEXaHUYECKOU
SHEPIuH, 3aKOH COXpPaHEHUs
UMITyJIbCa, TPUHLUI CYNepIo-
3ULIMK CWJI, TIPUHLMUI PaBHO-
NpaBUsl MHEPLUAIBHBIX CUCTEM
oTcyeTa, MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTpOe-
HUSl BEIIECTBA, ra30BbIE 3aKO-
HBI, CBSI3b CPEIHEH KHUHETHYe-
CKOM JHEpruu TEIUIOBOTO JBU-
YKEHUS MOJIEKYJN C abCOMIOTHOM
TEMIIEPaTypoH, MEPBBIA 3aKOH
TEPMOANHAMUKH, 3aKOH COXpa-
HEHUS IEKTPUIECKOTO 3apsa,
3akoH KyjoHa, npu 3TOM pas-
JMYaTh CIOBECHYIO (opMymu-
POBKY 3aKOHa, €ro MaTeMaTH-
YECKOE BBIPAKCHHE M YCIIOBUS
(rpaHunpl, 00JIACTH) MPUMEHH-
MOCTH;

OK 01, OK 02, OK 03, OK 04,

- yMeeT aHAIM3UpOBaTh (prusmye-
CKH€ TIPOLIECCHl W SIBIICHUS, WC-
MoJNb3yss (PU3MUECKUE 3aKOHBI U
MIPUHILIMIIBL: 3aKOH BCEMHUPHOTO
tarorenus, I, II m III 3akoHBI
HeroToHa, 3aKOH COXpaHEHUS
MEXaHWYECKOW JHEpPruH, 3aKOH
COXPaHEHUS UMITYJIbCa, TIPUHITHIT
CYTIEPIIO3ULIUU  CHJI, TIPUHITHII
paBHOMpaBuUs MHEPILHATbHBIX
CHUCTEM OTCYETa, MOJEKYISPHO-
KHHETHYECKYI0O TEOPHI0 CTpOe-
HUS BEIIECTBA, a30BbI€ 3aKOHBHI,
CBSI3b CpPEJIHEN KHWHETHUYECKOH
SHEPTUM TEIUIOBOTO JBMKEHUS
MOJIEKYJ C aOCOJIOTHOW TeMIie-
parypoii, nepBbli 3aKOH TEPMO-
JUHAMHMKH, 3aKOH COXpPaHEHUS
3NEKTPUYECKOrO 3apsifia, 3aKOH
Kynona, nmpu 3TOM pasnuyaTh
CJIOBECHYI0 (DOPMYJIMPOBKY 3a-
KOHa, €ro MaTeMaTU4eCKOE€ BBI-
pakeHne W yCIOBHS (TPaHHUIIBL,
o0acTv) MPUMEHNMOCTH;

Texymuii KOHTpoib B Gopme
YCTHOTO OIpoca 10 pa3neiaM u
TEeMaM:

Paznen 2. Temn1 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temr1 4.1., .2, 4.3
BBITIOJTHEHHS MPAKTHYECKUX
3aasaTuid Ne 1,2,3
n1ab0paTOPHBIX
1,2,3,4,5.

sangtuii = Ne
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OK 05, OK 06, OK 07

- YMETh aHaJU3UPOBATh (U3H-
YECKHE TPOIeCCHl M SIBICHUS,
UCTIONB3YSl (PU3UUECKUE 3aKO-
HBl ¥ TIPUHLOUIEL 3akoH Owma,
3aKOHBI TIOCJIEIOBATEIHHOTO U
napajieNbHOr0  COeIUHEHUS
MPOBOJHUKOB, 3aKoH JIkoyis-
JleHi1a, 3aKOH 3JIEKTPOMArHUT-
HOW WHIYKIIUH, 3aKOH MPSIMO-
JUHEHHOTO PacHpOCTpaHEHUs
CBETa, 3aKOHBI OTPAXEHHSI CBE-
Ta, 3aKOHBI TIPEJIOMJICHHUS CBe-
Ta, ypaBHEHUE DUHIITEHHA 15
doroaddekra, 3aKOH COXpaHe-
HUSl DHEPTUH, 3aKOH COXpaHe-
HUA HMITYJIbCa, 3aKOH COXpa-
HEHHMS 3JICKTPHUUECKOTO 3apsia,
3aKOH COXpPaHEHHUS MacCOBOTO
yucna, noctyaaTtel bopa, 3akoH
pannoaKkTUBHOTO pacraja, mpu
3TOM pPa3NIu4yaTh CJIOBECHYIO
(hOpMYyITUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIpAKECHHE U
yCIIOBUSL (TpaHUIIbl, 00JacTH)
MIPUMEHUMOCTH;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- YyMeeT aHaJu3UpOBaTh (U3HUIC-
CKHE IPOLECCHl U SIBJICHUS, HC-
MoJb3ysl (PU3MUECKUE 3aKOHBI U
MpUHIMIEL: 3aK0H OMa, 3aKOHBI
[IOCJIEIOBATEIbHOTO M Hapai-
JIENIBHOTO COEIMHEHHS TPOBOJ-
HHUKOB, 3akoH Jlxoynsa-Jlenua,
3aKOH DJJICKTPOMarHUTHOM WH-
IOYKLUH, 3aKOH MPAMOJIUHENHOTO
pacnpocTpaHeHHs CBETa, 3aKOHBI
OTPa)KEHUsI CBETA, 3aKOHBI IIpe-
JIOMJICHUSI CBETa, YpaBHEHHE
OnHmTeiiHa 1 GoTtorddexra,
3aKOH COXpaHEHUs PHEPIuH, 3a-
KOH COXpaHEHHs HMMIIYyJbCa, 3a-
KOH COXpaHEHHUs 3JIEKTPUIECKO-
ro 3apsdjaa, 3aKOH COXpaHEHUs
MaccoBOTO YHCJa, IOCTYJIAThI
bopa, 3akOH pagMOAKTUBHOIO
pacnazna, NMpU 3TOM pa3IndaTh
CIIOBECHYI0 (DOPMYIHMPOBKY 3a-
KOHa, €ro MaTreMaTH4eCcKOE BBI-
pakeHne W ycIOBHs (TPaHHUIIBL,
00J1acTH) MPUMEHUMOCTH;

Texymmuii KoHTpOIbE B (hopme
YCTHOTO OIpOca Mo paslenaM U
TEeMaM:

Paznen 4. Temn1 4.2, 4.3

Paznen 5. Temsr 5.1.,5.2.,5.3.
Pazgen 7. Temmr 7.1., 7.2, 7.3,

BBIMOJTHEHHS MIPAKTUICCKUX
sagsaTuii Ne 4,5,6,7,8,
7a0opaTOpHBIX — 3aHATHH  Ne
6,7,8,9,10,11,

12,13,14,15,16.

- YMETb OIpEIeIsiTh HamlpaBiie-
HUE BEKTOpAa WHAYKIHMH Mar-
HUTHOTO TIOJNIS TPOBOJHUKA C
TOKOM, CHJIBI AMIepa W CHIIBI

- yMeeT OIpelelsiTh HalpaBie-
HHUE BEKTOpa MHIYKIMU MarHuT-
HOTO TOJISl TIPOBO/IHHKA C TOKOM,
cuiibl Amriepa u cuitel Jlopenma;

Texymuii KOHTpoib B Gopme
ycTHOro ompoca pasaeny 4. Te-
Ma 4.2,

BBIIIOJTHCHUSA MMPaKTUYECKOI'O

Jlopenua; 3aHATUS Ne5,

OK 01, OK 02 naboparopHoro 3aHstust Ne 10.
- YMETb CTPOUTHb M ONHUCHIBATh | - YMEET CTPOMTh M ONHCHIBAaTh | Tekymmil KOHTposib B (opme
n300pakeHue,  co3AaBaeMoe | U300pakeHHe, co3JlaBaeMoe | YCTHOTO ompoca pazzeny 5. Te-
TUIOCKMM  3€pKaJioM, TOHKOH | MJIOCKAM  3€pKajioM, TOHKOW | ma 5.3.

JIMH301; JIMH30M;

OK 01, OK 02, OK 03

- YMeTL O6BHCHHTL OCHOBHBEIC
NPUHLIMIBL JIEUCTBUSA MalllMH,
npubOpoOB W TEXHHYECKHX
YCTPOMCTB; pa3inyarh yCIOBHS
nX 0€e30IMacHOTr0 MCIIOJIb30Ba-
HHUS B IOBCEIHEBHOM KU3HU;
OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- yMeeT OG’LSICHS[TI) OCHOBHBIC
NPUHLIUIBL  JEUCTBUS  MAallUH,
mpubopoB 5 TEXHUYECKUX
YCTPOMCTB; pa3nuuaTh YCIOBHUS
nX O€30I1aCHOr0 MCIIOJIL30BAHUS
B IIOBCEHEBHOM KHU3HH;

Texkymuii KoHTpOdb B (popme
BBITIOJTHEHHUS MIPAKTHYECKUX
3apsaTuid Ne 1,2,3,4,5,6,7.8, na-
0opaTopHBIX 3aHATUI Ne
1,2,3,4,5,6,7,8,9,10,11,
12,13,14,15,16.

- YMCTH BBIIIOJIHATE 3KCIICPU-
MEHTBI TI0 HMCCIIeIOBaHHIO (U-
3WYECKUX SBJICHUI W Tporec-
COB C WCIIOJb30BAHUEM TIpsi-
MBIX, H KOCBEHHBIX U3MEPEHUIA,
npu  3ToM  (OPMYJIHPOBATh
npobjeMy/3ailady W THIIOTE3Y

- yMEeT BBINOIHATh 3KCIIEPH-
MEHTBHI 110 MCCIEJOBaHUIO (PH3H-
YECKHUX SIBJICHUH W IMPOLECCOB C
UCIIOJb30BAHUEM  MPSAMbBIX, H
KOCBEHHBIX  HM3MEPEHHH, IIpH
3TOM (OopMyIupoBaTh Mpodie-
My/3aJladqy W TUNOTe3y Y4eOHOTro

Texymuii KOHTponb B ¢opme
BBIMIOJIHEHHSA,  J1a0OPaTOPHBIX
3aHATUN Ne
1,2,3,45,6,7,8,9,10,11, 12,13,
14,15,16.
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y4eOHOro SKCIEpUMEHTa, CO-
OUpaTh YCTAHOBKY M3 TPEIIO-
JKEHHOTO 000pYyIOBaHUS, IPO-
BOJHUTH OIBIT M (OPMYIUPO-
BaTh BBIBOJIBI,

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

AKCIIEPUMEHTa, COOUpaTh ycCTa-
HOBKY W3 TPEIIOKEHHOTO 000-
PyIlOBaHHMsI, MPOBOJUTH OIBIT H
(hopMyIIMpPOBAThH BHIBOIBI;

- YMETh OCYIIECTBIIATH NpsSMbIe
U KOCBEHHBIE H3MepeHus (u-
3UYECKHUX BEIUYHH, TIPU 3TOM
BBIOMpATh ONTHMAIBHBIA CIO-
co0 W3MEpEeHHWs] W HCIIONH30-
BaTb U3BECTHBIE METOIBI OLICH-
KU MOTPEIIHOCTEW U3MEPEHUN;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- YMEEeT OCYLIECTBIIATH INPSMBIE
U KOCBEHHBbIE H3MepeHHs (puzu-
YECKUX BEIWYHUH, IIPH 3TOM BBI-
OupaTth ONTUMAJBHBIM CHOCOO
W3MEpPEHNsI U HCIOIB30BaTh M3-
BECTHBIE METOABI OLIEHKH TIO-
IPELIHOCTEN U3MEPEHU,;

Texkymuii KoHTpoOdb B (popme
BBIMIOJIHEHUSA,  J1abOPaTOpPHBIX
3aHATUN Ne
1,2,3,45,6,7,8,9,10,11, 12,13,
14,15,16.

- YMeTh HCCIE0BATh 3aBHCH-
MOCTH MeXIy (pu3ndeckuMu
BEJIMYMHAMH C HWCIIOJIb30BaHH-
€M TPSMBIX W3MEPCHHH, TPH
9TOM KOHCTPYHpOBaTh yCTa-
HOBKY, (DHUKCHpOBAaTh pe3yiib-
TaThl TMONYYCHHOW 3aBHCHMO-
CTH (U3MUECKUX BEJIHYMH B
BUJEe TaOnuil U TpaduKoB, Jie-
JaTh BBIBOJBI MO PE3yJIbTaTaM
UCCIICIOBAHNS;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- YMEeT HCCIIeIOBaTh 3aBUCHMO-
CTH MEXAY (PU3NYECKHMHU BEIH-
YUMHAMH C  HCIIOJB30BaHUEM
OPSMBIX W3MEPEHUH, MpU ITOM
KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YIBTATHI MOTY-
YEeHHON 3aBUCHUMOCTH (QH3UUe-
CKHMX BEJIMYUH B BHAE TaOJIHIl U
rpaduKoOB, JNeNaTh BBIBOJIBI TI0
pe3ysbTaTaM UCCIIEAOBaHNUS;

Texymuii KOHTpoib B ¢opme
BBIIIOJTHEHUS,  JIaDOPaTOPHBIX
3aHATUN Ne
1,2,3,45,6,7,8,9,10,11, 12,13,
14,15,16.

- yMeThb coONoaTh NpaBUiIa
OGe3omacHOr0 TpyJa MpU TPO-
BEJICHUU UCCIIEJOBAaHUN B pam-
Kax y4e0HOTro SKCIIePHMEHTa,
y4e0HO-UCCIIe0BATENbCKON 1
IIPOEKTHOM  JIEATEIBHOCTH €
UCIIOJIb30BAHUEM H3MEPUTENb-
HBIX YCTPOHCTB W Jaboparop-
HOTO 000pYAOBAHMS;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- yMeeT coONoJaTh TMpaBHia
0e30MacHOro Tpyja Mpu IpoBe-
JICHUW HWCCIIJIOBAaHUN B paMKax
y4e0HOTO SKCIIEPUMEHTa, y4eO-
HO-HCCJICIOBATEILCKOW ¥ TIPO-
€KTHOU JIeATEIIHbHOCTH C HCIIOJIb-

30BaHUEM HU3MEPHUTEIbHBIX
YCTPOUCTB ®  J1abOpPaTOpPHOTO
000pyIOBaHUS;

Texymuii KOHTpob B ¢opme
BBIIIOJTHEHUS,  JIAOOPaTOPHBIX
3aHATUI Ne
1,2,3,45,6,7,8,9,10,11, 12,13,
14,15,16.

- yMEThb pelaTh pacyeTHbIE
3a7a4u¥ C SIBHO 3aJ]aHHOW (pr3u-
YECKOH MOJEIbI0, HCHOJb3YS
¢u3nuecKkue 3aKOHBI W IPHUH-
UG, Ha OCHOBE aHallu3a
YCIIOBUS 32J1a41 BHIOHpATh (HU-
3MYECKYI0 MOJENb, BBLACIATH
¢du3nueckue BeIUMYUHBI U (op-
MYJIBI, HEOOXOIUMBIE IS €€
peleHns, TPOBOAUTE PACUETHI
U OIICHWBATh PEAIBHOCTH MO-
JMYYeHHOTO 3HAYeHUs Qu3mye-
CKOM BEJIMYUHEI;

OK 01, OK 02, OK 03, OK 04,

- yMeeT peliath pacyeTHbIE 3a-
Jla4d C SIBHO 3aJ]aHHON (u3nue-
CKOM MOJICNbIO, HCHONB3Ys (u-
3MYECKUE 3aKOHBI M TPHUHITUIIHI,
Ha OCHOBE aHAJIM3a YCJOBHS 3a-
Jladyu  BBIOMpaTh  (PHU3HUYECKYIO
MOJIeTb, BBICTATh (DU3MUECKUE
BEJIUYMHBI U (HOPMYJIbI, HEOOXO-
JIUMBIC JUIS €€ PeIlCHUs], TPOBO-
JUTh pacyeThl M OLICHUBATh pe-
QTBHOCTh TOJYYEHHOTO 3Haue-
HUS GU3NIECKON BEITMUUHBL;

Texymuii KOHTpob B ¢opme
BBITIOJTHEHHUS MIPAKTHYECKUX
3aasaTui Ne 1,2,3,4,5,6,7,8.

- YMCTh pClIaTh KaUCCTBCHHBIC

- YMCECT pClIaTh KA4YCCTBCHHBLIC

Texymuii KoHTpodb B (opme
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3a/layy: BBICTPAMBATH JIOTHYC-
CKH HEMPOTHBOPEUMBYIO Ile-
MOYKY PACCYXJICHUHN C UCIIOJb-
30BaHUEM H3YUYCHHBIX 3aKOHOB,
3aKOHOMEPHOCTEH W ¢uznde-
CKHX SIBJICHHUH;

OK 01, OK 02, OK 03, OK 04,

3aJla4yd: BHICTPAUBaTh JOTHYSCKU
HEMPOTHUBOPEIHBYIO [ENOYKY
pacCyKJIE€HHI C HCIOJIb30BaHU-
€M M3yUYCHHBIX 3aKOHOB, 3aKO-
HOMEpPHOCTEH ®  (PU3HUECKHUX
SIBIICHHI;

BBIMOJHECHHS MIPAKTUIECKUX
3angTui Ne 1,2,3,4,5,6,7,8.

- YMEThb HMCIOJIb30BaTh MpPH pe-
IIeHNH y4eOHBIX 3a7ad COBpe-
MCHHBIE MH()OPMaIIOHHbIE
TEXHOJIOTMM U1  IIOWCKa,
CTPYKTYpUPOBAHUS, MHTEPIIpE-
Taly WU MPENCTaBICHUS ydeo-
HOM M Hay4YHO-IOIYJISIPHOU
MHQOPMaIUK, MOJIYYEHHOH M3
Pas3In4YHBIX HCTOYHHUKOB, KpH-
TUYECKH aHaJIM3UPOBATh MOIY-
JaeMyro HH(POPMaIIHIO;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- yMEeT HCIOJb30BaTh MPH pe-
IIeHNH Y4eOHBIX 3aJad COBpe-
MEHHBIC MH(POPMAINOHHBIE TEX-
HOJIOTHH AJISl TOMCKA, CTPYKTY-
pHUpOBaHUS, WHTEPIPETAlUN |
MpEeNCTaBICHNs  y4eOHOH |
HAYYHO-TIOMYJISIPHOW  WH(pOpMa-
UM, TIOTYYEHHON M3 pa3INYHbIX
WCTOYHHMKOB, KPUTHYECKH aHa-
JIA3UPOBATh IOJIy4aeMyl) HH-
(dhopmaruio;

Texkymuii KoHTpoOdb B (popme
BBITIOJTHEHHUS MIPAKTHYECKUAX
3angTui Ne 1,2,3,4,5,6,7,8.

- YMETh NPUBOAMUTH MPUMEPHI
BKJIaJla POCCHUMCKHUX U 3apy-
OCXXHBIX YYEHBIX-QU3UKOB B
pa3BUTUEC HAYKH, OOBSICHECHUE
MPOIIECCOB OKPYKAIOIIETO MH-
pa, B pa3BUTHEC TCXHUKU U TEX-
HOJIOTHIA;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- yMeeT IPUBOAUTL IPUMEPHI
BKJIaJla POCCUHCKHUX U 3apyOex-
HBIX YYCHBIX-()U3UKOB B pa3BU-
THE HAYKH, OOBSCHEHUE MPOIIEeC-
COB OKPY’KaloIllEro MUpa, B pas-
BUTHE TEXHUKH M TEXHOJIOTHH;

Texkymuii KoHTpOdb B (popme
BBINIOJIHEHUST  J1a0OPaTOPHBIX
3aHATUN Ne
1,2,3,4,5,6,7,8,9,10,11,12,13,
14,15,16.

- YMETh HCIIOJIB30BaTh TEOpe-
TUYECKHE 3HaHMs 10 (U3MKE B
OBCEIHEBHONM  JKWU3HH I
obecrieueHrss  0€30ITACHOCTH
npu oOpaleHuu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOMCTBA-
MU, JUIS COXPaHEHUs 3/I0POBBS
U COOIIOJICHUST HOPM DKOJIOTH-
YECKOT0 TIOBEJCHHUS B OKpPY-
JKaroueH cpee;

OK 01, OK 02, OK 03, OK 04,
OK 05, OK 06, OK 07

- yMeeT HCIOJIb30BaTh TEOPETH-
YecKHe 3HaHMS M0 QU3MKE B TO-
BCEJHEBHOM KU3HM Ul obecre-
yeHust 0€30MacHOCTH MPHU 00pa-
IIEHUX ¢ IPUOOpPaMHU M TEXHUYE-
CKMMM YCTpOMCTBaMH, MJI1 CO-
XpaHEHHs 37I0pOBbS U COOIOJIE-
HUSL HOPM DKOJIOTHYECKOTo II0-
BEJICHUS B OKPY’KaIOILEH Cpeie;

Texymuii KOHTpob B ¢opme
BBITIOJTHEHHUS MIPAKTHYECKUX
sangTuid Ne 1,2,3.4,5.6,7.8, na-
0opaTopHBIX 3aHATUI Ne
1,2,3,4,5,6,7,8,9,10,11,12,13,
14,15,16.

- yMeTh paboTaTh B TpyIIE C
BBITTOJTHCHUEM PA3JIMYHBIX CO-
[UAITBHBIX POJICH, IUTAHKPOBATh
paboTy TPYIMIIbI, PaMOHAIBHO
pacnpenesaTh 00A3aHHOCTH H
IUIAHUPOBAThH JIESTEIBHOCT B
HECTAHIAPTHBIX  CHTYaIHsX,
OLICHUBATh BKJIAJl KAXIOTO U3
YYaCTHHKOB TPYINIIBI B pellle-
HHE paccMaTpuBaeMou Ipo-
OJ1eMBlI.

OK 04

- ymeer paboTaTh B TpyIIE C
BBITIOJTHEHHEM PA3JIMYHBIX COIIH-
QIBHBIX  pOJIEH, IUIAHUPOBATH
paboTy Tpynmel, panuOHAIHHO
pacrpenensiate O0OS3aHHOCTH U
IUTAHUPOBATh  JIESTEIBHOCTD B
HECTaHAAPTHBIX CUTyalusx,
OIICHHBAaTh BKJIQJA KaXIOro wu3
YYaCTHUKOB TPYIIBI B pPELICHUE
paccMaTpuBaeMoil mpoOIeMBl.

Texkymuii KoHTpOdb B (popme

BBINOJHECHHS MIPAKTUIECKUX
3aasaTuid Ne 1,2,3,4,5.6,7.8, na-
OOpaTOPHBIX 3aHATHI Ne

1,2,3,4,5,6,7,8,9,10,11,12,13,
14,15,16.

- YMCTHb BBIIIOJIHATL TCXHOJIO-
THYCCKUC oncpalurun C HCIOJIb-

- YMCECT BBIINIOJIHATH TCXHOJIOTH-
YCCKHUC onepanyru ¢ UCI0JIb30Ba-

Texymuii KoHTpOJbL B (popme
BBIIIOJTHEHMS MIPaKTHYECKUX
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30BaHUEM CPEACTB aBTOMATHU-
3aIiH.
IIK 1.3

HHUCM CPCACTB aBTOMATHU3alllU.

3agstui Ne 1,2,3,4,5,6,7,8, na-
OOpaTOPHBIX 3aHATHH Ne
1,2,3,4,5,6,7,8,9,10,11,
12,13,14,15,16.
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