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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
YUYEBHOI'O NIPEJIMETA

[Iporpamma yuebnoro npeamera OVIL.06 ®usnka pazpaboTraHa Ha OCHOBE:

-benepalbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTENbHOTO CTaHJIapTa CpeaHEero oOIero
obpazoBanus (nainee — PI'OC COO);

-OCHOBHOI 00pa30BaTeNbHOI MPOrpaMMbl cpeHero obmiero oopazoBanus (nainee — [TOOII
COO);

-(eepabHOTO TOCYIAPCTBEHHOI0 00pa30BaTeNIbHOTO CTaHapTa CPETHETO
npodeccuonanpHOro oopazosanus (nanee — ®I'OC CIIO) mo mpodeccuu 18.01.33 JlabopanT 1o
KOHTPOJIIO KaYECTBA ChIPbsl, PEAKTUBOB, IIPOMEXYTOYHBIX ITPOJTYKTOB, TOTOBOM IIPOLYKIUH,
OTXOJ0B MPOU3BOJICTBA (IO OTPACIISIM).

- paboueili mporpamMmbl 00IIe00pa30BaTEILHON YUECOHOW ITUCIUIIMHBI TEXHUYECKOTO
npoduts (7151 mpoecCHOHANBHBIX 00pa30BaTEIBHBIX OpTraHU3AIIHH ),

-yae6Horo 1uiana rno npodeccun 18.01.33 JIaGopaHT 10 KOHTPOIIO Ka4eCTBa ChIPhS,
PEaKTUBOB, MPOMEKYTOYHBIX MTPOIYKTOB, TOTOBOM MPOIYKIIMU, OTXOA0B MPOU3BOJICTBA (110
OTpacysim).

-paboueii mporpaMmbl Bocriutanus 1o mpodeccun 18.01.33 JlabopaHT Mo KOHTPOITIO
Kau4eCTBa ChIPbsl, PEAKTUBOB, IIPOMEKYTOUHBIX IIPOAYKTOB, TOTOBOU MPOAYKIIUH, OTXOI0B

MPOU3BOJICTBA (IIO OTPACIISIM).

[Iporpamma yueOHoro mpeamera OVIL.06 ®dusmka paszpaboTaHa B COOTBETCTBUU C
Konnenuueii npenogaBanusi o011eo0pa30BaTebHBIX AUCHUIUIMH C Y4E€TOM MpPO(hecCHOHAIBHON
HaNpPaBICHHOCTU MPOTPaMM CPEIHEro MpodecCHOHANBHOTO 00pa3oBaHUs, peain3yeMbIX Ha 0aze
OCHOBHOTO 00111ero o0pa3oBaHUs, YTBEPKICHHON pacropsbkeHneM MHHHCTEpPCTBA MPOCBEIIECHUS
Poccuiickoit ®enepaumn ot 30.04.2021 Ne P-98, nHa ocHoBanuum mnucbMma JlemaprameHTa
rOCYJapCTBEHHON TOJMUTUKM B cdepe cpenHero mnpodecCHOHATbHOrO 00pa3oBaHUs U
npodeccuonanpHOTO 00yueHUss MuHHCTepcTBa mpocBemeHus Poccuiickoit ®enepanuu ot
30.08.2021 Ne 05-1136 «O HamnpaBieHUN METOJIUK MTPEMIOJABAHUS.

Conepskanne padouelt mporpammel o peamety OYI1.06 dusznka pa3padboTaHO Ha OCHOBE:

- CHHXpOHM3a1uu o0pazoBaTenbHbIX pe3yabTaTtoB ®I'OC COO (JIUYHOCTHBIX, TPEIMETHBIX,
metanpeameTHsix) 1 @I'OC CIIO (OK, I1K) ¢ yueTtom npoduinbHON HampaBIeHHOCTH mpodeccun/
CHELUAJIbHOCTH;

- MWHTErpald M TMPEEeMCTBEHHOCTH cojaepxkanuss 1o mnpeamery OVIL.06 dusuka u

coJiep KaHusl y4eOHBIX TUCIMILINH, podeccnonanbHbx Moayneid @I'OC CIIO.



1.1 MecTo y4eOHOro npeaMera B CTPYKType OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl:

VYuebnsiit npeamer OYI1.06 ®uznka uzyyaercs B 0011eo0pa3oBaTeIbHOM IUKIIE OCHOBHON
o0pa3oBarTenbHON MTPOrpamMMBbl cpeHero nmpodeccuoHanbHoro oopazosanus (naee — OOIT CI1O)
o ipoeccun 18.01.33 JTaGopaHT MO KOHTPOJIIO KAYECTBA CHIPhS, PEAKTUBOB, MPOMEKYTOUHBIX
MPOAYKTOB, TOTOBOM MPOAYKIIMHU, OTXO/I0B IPOU3BOACTBA (110 OTPACIIsiM).Ha 6a3e OCHOBHOT'O
o011ero 00pa3oBaHus C IOTYYEHUEM CPEIHETO 001Iero oopa3oBaHusl.

Ha uzyuyenue npenmera OYI1.06 ®uzuka no CI1Omo npodeccun 18.01.33 JIabopaHT mo
KOHTPOJIIO Ka4eCTBA ChIPbs, PEAKTHUBOB, IPOMEXYTOUHBIX MTPOYKTOB, TOTOBOW MPOIYKIIHH,
OTXOJ0B MPOU3BOJICTBA (IO OTPACIISIM).

oTBoaUTCS 161 "aca B COOTBETCTBUU C YU€OHBIM ITIaHOM 110 crienuansHoctd CIIOmo
npodeccun 18.01.33 JIaGopaHT 110 KOHTPOJIIO KA4eCTBA ChIPhS, PEAKTUBOB, MTPOMEKYTOUYHBIX
MPOJYKTOB, TOTOBOW MPOAYKIIMH, OTXO/0B IIPOU3BOICTBA (IO OTPACISAM).

B nmporpamme TeopeTndeckue CBEICHUS TOMOIHAIOTCS JIAOOPATOPHBIMU M MTPAKTHYECKUMH
3aHSATHUSIMHA B COOTBETCTBUU C Y4eOHBIM raHoM 1o npodeccun 18.01.33 JIaGopaHT 1Mo KOHTPOIIO
KauecTBa ChIPbsl, PEAKTUBOB, POMEKYTOUHBIX MPOJTYKTOB, FTOTOBOM MPOTYKIIMHU, OTXOJOB

MPOM3BOJICTBA (IO OTPACIISIM).

[Iporpamma COAEPKUT TEMATUYECKUH TUIAH, OTPAKAIOIIMN KOJIMYECTBO YaCOB, BBIJEIIEMOE
Ha U3y4eHUE pa3ziesioB U TeM B pamkax npeamera OYIIL.06 dusuka.

Kontpone kaudectBa ocBoeHusi npeamera OVYIIL.06 ®dusumka NpoBOAUTCS B TMpOIECCE
TEKYILEro KOHTPOJISI U POMEKYTOYHOM aTTeCTallUH.

Texymuii KOHTPOJIb MPOBOIUTCS B Mpeienax y4eOHOTO BPEMEHHU, OTBEICHHOTO Ha TPEIMET,
KaKk TpaJAWLMOHHBIMHA, TaK W WHHOBAIMOHHBIMH METOAAaMH, BKIIOYas KOMIBIOTEPHOE
TeCTUpOBaHuE. Pe3yabTaThl KOHTPOJIS YUYUTHIBAIOTCS NPU MTOABEIECHUN UTOTOB 1O MPEIMETY.

[IpomexyTounast arrecranuss MNPOBOIUTCS B (QopMe JK3aMeHa [0 HWTOraM H3yYCHHS

IpeMeTa.



1.2. Heau u 3a1a4u y4eOHOIr0 npeamMera

Peanmuzanus mporpammsl yue6Horo mpeamera OVIL.06 ®dusuka B ctpyktype OOII CIIO
HaIpaBJieHa Ha JIOCTH)KEHUE LeJIeH:

* hopMHupOBaHUE Y O0YUAIOIINXCSI YBEPEHHOCTH B IIEHHOCTH 00pa30BaHuUs,

3HAUMMOCTH (PU3MYECKHUX 3HAHUH I COBPEMEHHOTO KBATH(PUIIMPOBAHHOTO

CHEIHMAIINCTA TIPU OCYIIECTBIEHUH €T0 MPOPECCHOHATBHON AEITeTbHOCTH;

* popMHUpoBaHUE €CTECTBEHHO-HAYYHOI TPaMOTHOCTH;

* OBJIaJIeHUE CrieU(PUIECKOr cuCTeMOM (PU3NYECKUX TTOHSATHH,

TEPMUHOJIOTUEN U CUMBOJIMKOM;

* OCBOCHHE OCHOBHBIX (DH3UYECKUX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIa/ICHHE OCHOBHBIMHM METO/IaMU HAyYHOTO MO3HAHUS TPUPOJIBI,

HCIIONIh3YeMBbIMH B r3uKe (HAOIIOACHUE, ONMCAHNE, N3MEPEHHE, BBIJIBIIKCHHE

TUIOTE3, TPOBEJICHUE IKCIIEPUMEHTA);

* OBJIQJICHUE YMEHUSIMH 00pabaThIBaTh TaHHBIC SKCIIEPUMEHTA, OOBSICHATH

MOJTy4YEHHBIE PEe3yJIbTaThl, yCTAHABINBATH 3aBUCUMOCTH MEXAY PU3NUECKUMU

BEJIMYMHAMU B HaOJI0JaeMOM SIBJICHUH, JIEJIaTh BBIBOIBI;

* popmupoBaHuEe YMEHUS pemaTh GU3NIECKUE 3a1a4U Pa3HBIX YPOBHEH CII0)KHOCTH;

* pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIBHBIX U TBOPUYECKUX

CIOCOOHOCTEH B Mpoliecce MpruoOpeTeHus 3HaHUH C UCIIOJIb30BAHUEM Pa3IMUHbIX

MCTOYHUKOB MHGOPMAIIUN U COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH; YMEHUI

dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO IO OTHOIIEHUIO K

dbuznyeckoit nHGOpMaIHH, TOTy4aeMOU U3 PA3HBIX UCTOYHUKOB;

* BOCIIUTAHUE YyBCTBA FOPJOCTHU 32 POCCUNCKYIO (PU3HUECKYIO HAYKY.

- ocBoeHHMIO oOpazoBarenbHbIX pesynbTaToB DPI'OC  COO: guunoctHBle (JIP),
Mmetanpenmetaeie (MP), npeamernsie yriyonennoro yposss (I1P y)

- MOATOTOBKE O0YYArOMIMXCsl K OCBOCHUIO O0MINX U MPO(HEeCCHOHATBHBIX KOMIICTCHIIUN
(manmee — OK, TIK) B coorBercTBUM ¢ ®I'OC CIIO no nmpodeccun 18.01.33 JIaGopaHT MO KOHTPOJIIO
KauecTBa ChIPbsl, PEAKTUBOB, IPOMEKYTOUHBIX MPOJTYKTOB, FTOTOBOM MPOYKIIMHU, OTXOJOB

MPOU3BOJICTBA (IIO OTPACIISIM).

B cootBerctBumM ¢ ITOOII COO coaepxaHue mporpaMMbl HAmpaBiI€HO Ha JOCTHKEHUE
CIIETYIOLIHNX 3a4ay:
* IproOpeTeHne 3HaHU| 0 (PyHJAaMEHTAIbHBIX (PU3UYECKUX 3aKOHAX, JIeKALTIX

B OCHOBE COBPEMEHHOM (pu3nuecKoi KapTUHBI MUPA, IPUHIIUIIOB JIEHCTBUS



TEXHUYECKUX YCTPONCTB U MPOU3BOICTBEHHBIX MPOIECCOB, O HaNOoJIee BaXKHbBIX
OTKPBITUSX B 001aCTH (PU3UKH, OKA3aBIIMX ONpPEACISIONIee BIUIHNE HAa PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;
* MOHMMaHWEe (U3NYECKOW CYITHOCTH SIBJICHHUH, MPOSBISIONIMXCS IMPOU3BOJICTBEHHON
NEeSITEIbHOCTH;
* OCBOGHHE CIIOCOOOB HCIHOJBb30BaHUSA (UIMYECKUX 3HAHUM JUIS MPAKTHYECKUX U
npodeCCHOHATBHBIX 3a7a4, OOBSICHEHUS SIBICHUI MPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKHX
MIPOIIECCOB, MPUHIIUIIOBTEXHUIECKUX IPHUOOPOB U YCTPOKCTB, oOecTieueHrs 0€30MacHOCTH
MIPOU3BOJICTBA M OXPAHBI IPUPOJIBI;
* popmupoBaHUEe YMEHUH peniaTh y4eOHO-TIPAKTUIECKHUE 3a1a9U (PU3UIECKOTO
coJiepKaHus ¢ y4€ToM MpoeCcCHOHATLHON HApaBIEHHOCTH;
* IPUOOPETEHNE OMbITA MO3HAHUS U CAMOIIO3HAHUS; YMEHUHN CTaBUTH 3aJa4u U
pemarh npoosIeMbl ¢ y4€ToM podecCHOHATbHON HANIPaBICHHOCTH;
* (QopmupoBaHHME YMEHHUIl WHCKaTh, aHAIU3UPOBaTh M 00pabaTeiBaTh (HU3UUYECKYIO
uHpOpMaLHKIO ¢ YI€TOM POopEeCCHOHATLHON HANPaBICHHOCTH;
* MOATOTOBKA O0YYAIOMIMXCS K YCIIEITHOMY OCBOEHUIO JUCIMILTUH U MOZYJIe
npodeccuoHaNbHOr0 UKIIA: (POPMHUPOBAHHE Y HUX YMEHUU U OTBITA JIEATEIbHOCTH,
XapaKTEPHBIX JUIst PO eccHii / TOIKHOCTEH CITyKallUX WU CTIeUaTbHOCTEH,
MOJIy4aeMbIX B MPO(ecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aLUAX;
* MOJITOTOBKA K (DOPMUPOBAHHIO OOIINX KOMITETEHIIUNA OyTyIIero CreualnucTa:
camMo00pa3zoBaHusl, KOMMYHUKAIINH, IPOSBIICHHUS T'PaKIaHCKO-TAaTPUOTHYECKOI
MO3ULIMH, COTPYAHUYECTBA, IPUHATHUS PELICHUN B CTAaHIaPTHOW U HECTaHIaPTHOU
CUTYaIUsX, IPOEKTUPOBAHMS, IPOBEICHUS (PU3HMUECKUX U3MEPEHUil, 3PPEKTUBHOTO U
0€30MMacHOro0 UCMOIb30BaHUS PA3INYHBIX TEXHUUYECKUX YCTPOUCTB, COOIIOICHUS
MPaBUJI OXPaHbI TPy/la MPpHU paboTe ¢ PU3HIECKUMHU TPHOOpaMu U 000PYIOBAHUEM.
B pesynbrare 0CBOGHUS TUCIUILTUHBI 00YYaIOUIHICS JOKEH 3HATD!
* CMBICJI TOHATUH: (PU3NUECKOE SBJICHHUE, TUTIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICIICTBHE, AIEKTPOMArHUTHOE I10JIe, BOJIHA, (JOTOH, aTOM, aTOMHOE SAPO,
MOHU3UPYIOINE U3ITYYCHHUS;
* CMBICH (PU3HUECKUX BEIUYHH: CKOPOCTb, YCKOPEHHUE, Macca, CHila, UMITYJIbC,
paboTa, MexaHHUEeCKasi SHEPTHsl, BHYTPEHHSS YHEPTUsl, a0COTIOTHAS TEMIIEpaTypa,
CpenHsisi KUHEeTHYecKasl DHepPIys YacTHIl BEIECTBA, KOJTUYECTBO TEIIOTHI,
3JIEMEHTAPHBIN JIEKTPUUECKUH 3apsij;
* CMBICH (PU3MUECKUX 3aKOHOB KJIACCHYECKON MEXaHUKH, BCEMHUPHOTO

TATOTCHUA, COXPAHCHUA DOHCPIUH, UMITYJIbCA U JICKTPUICCKOI'O 3apia/a,



TEPMOJMHAMUKH, FJIEKTPOMArHUTHON UHAYKIUH, hoTodPdekTa;

* BKJIQJI POCCUICKUX U 3apyOeKHBIX YUCHBIX, OKA3aBIIUX HAHOOJbIIEE BIUSHUAC

Ha pa3BUTHE (PU3HKH.

B mpomnecce ocBoenus npeamera OVIL.06 dusmka y oOydarommxcs IeJIeHANPaBICHHO
dbopmupyroTCsl yHUBEpcaldbHbIe ydeOHbIe nelicTBus (manee — YVY]I), Bkmouas ¢GopMHpOBaHHE
KOMIIETEHITM B 00JacTh y4eOHO-MCCIIeOBATeNbCKOH W MPOEKTHOH JeATeIhbHOCTH, KOTOphIC B
CBOI0 Oudepelb 00eCreunBalOT MPEEMCTBEHHOCTh (popMupoBaHus oOmux kommereHuuid PI'OC
CIIO.

®opmupoBanne YVY]l OpHEHTHpOBAaHO Ha TPo(ecCHOHATBHOE CaMOOompeaeiieHre
oOydaromuxcsi, pa3BUTHE 0a30BBIX  YIPABIECHYECKHMX YMEHHH TIO IJIAaHUPOBAHUIO U

MPOSKTUPOBAHHIO CBOETO MPO(eCcCHOHATEHOTO OYayIIero.

1.3. O6mas xapakrepucruka yueonoro npeamera OYIIL.06 ®u3zuka
[Mpenmer OVIIL.06 ®usnka n3ydaercs Ha yriyOJIeHHOM YpOBHE.
IIpenmer  OVYILO6  ®uszuka uMeeT  MEXKIUCUMIUIMHAPDHYIO  CBA3b € MPEAMETAMH
00111e00pa3oBaTeNbHOTO U TUCIUIUIMHAMHK ob1enpodeccuonansHoro nukia OYI1.03 MartemaTuka,
OVII.05 Undopmaruka; OI1.09 Texnudeckas mexanuka; OI1.05 MarepuanoBenexue.

[penmer OVYIL.06 ®Dusuka UMEET MEXTUCLMIUTMHAPHYIO CBSA3b C y4eOHOH JMCHUIUTMHON
«OO0mue KoMIeTeHIMH MpodeccHoHanay OoOIEeNpOo(PEecCHOHATPHOTO LHUKJIAa B YacTH Pa3BUTHUA
MaTeMaTHYECKOM, YATATeIbCKOM, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, a Takke (hOPMHUPOBAHUS OOIHX
KOMITETEHITNH B chepe padoThl ¢ MH(pOopMareit, caMoOpraHu3aIliK U CaMOYITPABJICHHUS, KOMMYHHUKAITUH.

ConepxaHue TmpenMeTa HAmpaBiI€HO HAa JIOCTIDKEHHE JIMYHOCTHBIX, METAalpeJMETHbIX U
NpEeIMETHBIX pe3ysIbTaToB 00y4deHus1, perameHTHpoBaHHbx OI'OC COO.

B npodunbHyI0 COCTaBISIONIYIO MO MPEAMETY BXOIUT NMPO(PECCHOHAIFHO OPHEHTHPOBAHHOE
cojiepykaHue, HeoOXomumoe Ui (OPMUPOBAHUSA Yy OOYYarOmMXCsl OOMMX W MPOo(EeCCHOHATBHBIX
KOMIIETEHIIUH.

B mensx moaroroBku oOywarommxcs K Oynymieil mpodeccHoHanbHON AeATENbHOCTH TpU
m3ydenuun ydeororo npeamera OVYI1.06 duznuka ocodboe BHUMaHUE yaesIeTcs: chOpMUPOBAHHOCTH
MPEACTABICHUN O POJIM M MecTe (PU3MKKM B COBPEMEHHOW HAay4YHOW KapTHHE MHpa; TTOHMMaHHUE
¢u3nveckoil cymHOCTH HaOMI0aeMbIX BO BceneHHOH sBIEHMI; NOHUMaHWE PONU (PU3MKH B
dbopmupoBaHUK Kpyrozopa H (YHKIMOHAJIBHOW TPAaMOTHOCTH 4YeloBeKa Uil pELICHHUs
MPAKTUYECKHUX 3a]1a4.

B nporpamme no npeametryOVYI1.06 ®usuka, pearn3zyeMoii pu MOATOTOBKE 00YJAOITIXCS 110
CMEUUATBHOCTAM, TPO(PUILHO-OPHUEHTHPOBAHHOE COJIEPKAHUE HAXOUT OTPAKEHUE B TeMaxX

«Kunemartukay, «MexaHuka», « JIEKTPOJUHAMUKAY.



1.4. IInanupyemMble pe3yJbTaTbl 0CBOCHHS Y4e0OHOI0 MpeaMera

B pamkax mporpammel yae6Horo npeamera OYI1.06 dusnka 00ydaronmaMHucs 0CBaUBAIOTCS

JIMYHOCTHBIC, MCTANPECAMETHBIC M IMPEAMCETHBIC PE3YJIIbTAThl B COOTBETCTBHU C Tpe6OBaHI/I$IMI/I

®I'OC cpennero obmiero obpazoanus: auanoctabie (JIP), metanpenmernsie (MP), nmpenmeTHbIe

s yriyonennoro yposHs usyuenus (I1Py/y):

Koanbl

pe3yabTatoB | [lnanupyembie pe3yJibTaTbl 0CBOCHHS Y4€0HOI0 IpeaAMeTa BKJIOYAKOT:
JInunoctHbie pesyabrarsl (JIP)

JIP 01 IIPOSIBJICHUE HUHTEpeca K HMCTOPUU U COBPEMEHHOMY COCTOSHHMIO POCCHICKOMN
(bU3UYECKON HAYKH;

JIP 02 IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB.

JIP 03 TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIEHHHM OOIIECTBEHHO3HAYUMBIX H
TUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKMM IMPUMEHEHHEM JOCTH)KEHUIl
(D737 47

JIP 04 OCO3HaHUE BAKHOCTH MOPAJIbHO-ITUYECKUX IIPUHIIUIIOB B EATEIbHOCTH YYEHOTO.

JIP 05 OCO3HAHME IIEHHOCTH (PU3MUYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIEH KYJIbTYPHI;

JIP 06 pa3BuUTHE Hay4yHOW J10003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATENILCKOM
JESATEIILHOCTH.

JIP 07 BOCIIPUSITHE OCTETUYECKUX KadyeCcTB (DU3UYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

JIP 08 OCO3HaHME LEHHOCTH Oe3omacHOro oOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaKHOCTUM TPABWJI OE30MAaCHOrO TOBEACHUS Ha
TPAaHCIOPTE, Ha J0porax, C 3JEKTPUYECKHMM WU TEIJIOBBIM O0OPYAOBAaHUEM B
JOMAIIHUX YCIIOBUAX

JIP 09 c(OpMHPOBAHHOCTh HaBbIKAa peQUIeKCHH, MPU3HAHUE CBOETO MpaBa HA OIIMOKY U
TaKOrIo )K€ IpaBa y APYroro 4ejJoBeKa.

MeTtanpeamerHbie pe3yabTaTbl (MP)
MP 01 BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MIPU3HAKA OOBEKTOB (SIBICHHIA);




Koanbl

pe3yJibTaToB

IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 NMpeAMeTa BKJIKYAOT:

MP 02

yCTaHaBIMBaTh CYHIECTBEHHBIH NpU3HAK Kilaccu(UKAIMM, OCHOBAaHUS IS

000011IeHUs 1 CPaBHEHUS;

MP 03

BbIABJIATH 3aKOHOMCPHOCTH W TPOTUBOPCHHA B PACCMATPUBACMBIX (baKTax,

JaHHBIX U Ha6J'IIOI[eHI/I$IX, OTHOCAIIHNXCA K (bI/ISI/I‘ICCKI/IM SIBJICHUSIM,

MP 04

BbIABJIATH HPUYNHHO-CJICACTBCHHLIC CBA3W IPU U3YyYCHUU q)HSI/I‘-IeCKI/IX SIBJICHUM U
mponeccoB; ACIaTb BbBIBOABLI C HCIIOJIB30BAHUCM JCAYKTUBHBIX U HWHAYKTUBHBIX

YMOSaKJIIO‘IeHPlﬁ, BBIJIBUI'aTh THITIOTE3bI O B3aUMOCBA3AX (bHSI/I‘IeCKI/IX BCJIMYHH,

MP 05

CaMOCTOSTENIbHO BBIOMpATh CMOCO0 pemeHnus y4deOHOW (u3nueckon 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BEIOOP HAanOOJee MOIXOJSIIETO C

Y4ETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPHUEB).

MP 06

IMPOBOAUTL II0 CaMOCTOATCIBHO COCTAaBJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN

(bU3UYECKUI YKCIIEPUMEHT, HeOOJIBIIIOE MCCIIeIOBaHNE (PU3NUECKOTO SBJICHHUS;

MP 07

OLICHUBATh Ha NMPUMEHHMOCTb M JOCTOBEPHOCTb HMH(OpMAIHIO, TOITYYEHHYIO B

X04€ UCCIICAOBAHUS UJIN DKCIICPUMCHTA,

MP 08

CaMOCTOSTENIbHO (OPMYJIUPOBaTh OO0OOIIEHHUS W BBIBOABI IO pe3yjibTaTaM

MPOBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

IMpeamernbie

pe3yJbTaThl yriiy0/JeHHbI YPOBEHb

TP y 01

cOpPMUPOBAHHOCTh ~ TIOHMMaHUs PO  (PU3UKHM B  SKOHOMHUYECKOH,
TE€XHOJIOTUYECKON, COLMAIbHOW W ATHUECKON cdepax AesTeTbHOCTH YellOBEKa;
poJM U MecTa (PU3UKH B COBPEMEHHOW HAayYHON KapTHHE MUPA; POJIU aCTPOHOMHUH
B MPAKTUYECKON AESITEIbHOCTH YEIOBEKAa M JAJBHEHIIEM HAyYHO-TEXHHUYECKOM

Pa3BUTHH;

[Py 02

c(OPMHPOBAHHOCTh CHCTEMBI 3HAHUH O (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, NCHCTBYIOIIMX Ha YPOBHSIX MHUKPOMHpA, MakpoMmMHpa M Merammpa,
IpeJICTaBICHU O BceoOleM Xxapakrepe GU3NYECKUX 3aKOHOB; MPEICTaBICHUN O
CTPYKType NOCTPOCHUS (PU3UUECKONH TEOpUH, YTO IMO3BOJIMUT OCO3HATH POJIb
(GyHIaMEHTATBHBIX 3aKOHOB W TPHHIIMIIOB B COBPEMEHHBIX IPEJICTABICHHUIX O
OpUpOJE, TOHATH TpaHUIBl MPUMEHUMOCTH TEOPHH, BO3MOXKHOCTH HX

MPUMCHCHHUS JJI1 OITMCAaHUA CCTCCTBCHHOHAYYHbBIX SIBIICHUH U MpoucCcCoOB;

ITP y 03

c(OPMHPOBAHHOCTh YMEHHS pa3iuyaTh YCIOBUS NPUMEHHMMOCTH MOJEIeH
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Koapbl

pe3yJibTaToB

IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 NMpeAMeTa BKJIKYAOT:

busznyeckux Ted W TPOIECCOB (SIBICHUI): HHEpIHUANbHAs CUCTEMa OTCYeTa,
MaTepuajbHas TOYKa, pPABHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TaJeHHe,
abcomoTHO yrpyras aedopmaiiusi, abCOIOTHO YIpyroe U abCOMOTHO HEYIPyroe
CTOJIKHOBEHUS, MOJIeNiel rasa, KUJIKOCTH U TBEpAOoro (KpUCTAJUIMYECKOTO) Tela,
UJeaNbHOTO Ta3a, TOYEYHBIM 3apsa, OJHOPOAHOE DIIEKTPUYECKOE IIoJIe,
OJIHOPOJHOE MAarHUTHOE II0JIe, TApMOHMUYECKHE KOJI€OaHUs, MaTeMaTU4YeCKUil
MasiTHUK, UACAJIbHBIA MPYKUHHBIA MasTHUK, TAPMOHMUYECKNE BOJIHBI, UJI€AJIbHBIN
Kosie0aTeNbHBI KOHTYp, TOHKas JIMH3a; MoOjJeJell aToMa, aTOMHOro sapa u

KBAaHTOBOM MOJIEJIN CBETA;

[P y 04

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHITH OCOOCHHOCTH MPOTEKaHWs (PU3MUECKHUX
SBJICHUN: MEXaHWYEeCKOe JBI)KEHHE, TEIJIOBOE MABM)KEHHE YacTHUI[ BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWXEHHE, MU dy3us, ucnapeHue, KUuIeHue
¥ KOHJICHCAIIWsI, TUIABJICHUE U KPUCTAJLTU3allMs, HAIIPABICHHOCTh TETUIONepeayu,
QJIEKTPU3ALMNA TN, OSKBUIOTEHIMAIBHOCTH  TMOBEPXHOCTH  3apsDKEHHOTO
MPOBOJAHMKA, JJEKTPOMAarHUTHONM MHAYKIUH, CAMOWHIYKIIMH, 3aBUCHUMOCTHU
CONPOTHUBIICHHS TTOJTYIIPOBOJHUKOB "p-" 1 "n-TUMOB" OT TemMmepaTypbl, pE30HaHCA,
uHTeppepeH  BOJIH, AUQPPAKIUH, IUCHEPCHUU, I[OJHOTO BHYTPEHHETO
orpaxkenus, (poroddhdexr, usmueckre NPUHIMIBI CHEKTPATBLHOTO aHaIu3a |

paboTsl na3epa, "anbda-" u "Oera-" pacmansl saep, raMMa-u3IydeHUE SAEP;

TPy 05

c(OPMHUPOBAHHOCTh YMEHHHA TIPUMEHSTH 3aKOHBI KIACCHYECKOW MEXaHUKH,
MOJIEKYJISIPHOW (PU3UKH W TEPMOJMHAMUKH, OJJICKTPOJAMHAMUKH, KBAaHTOBOM
busuky IS aHanW3a W OOBSCHEHUS SBICHUM MHUKPOMHpA, MaKpoOMHpa U
Meramupa, pa3indarh YCJIOBHS (TpaHUIIbI, 00JJaCTH) MPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMI xapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH
COXpAaHEHHUSI MEXAaHWYEeCKOW OJHEPruM, 3aKOH COXpPaHEHUS HUMITYJIbCa, 3aKOH
BCEMHPHOI'0 TATOTCHUA, HepBbIﬁ 3aKOH TCEPpMOJVWHAMUKH, 3aKOH COXpPaHCHUA
DIIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHCHHUS DHEPruU) M OrPAHUYCHHOCTH
UCTIOJIB30BaHUSl YACTHBIX 3aKOHOB; aHAIM3UPOBaTh (PU3MUYECKHE MPOIIECCHI,
UCTIONB3Ysl OCHOBHBIE IOJIOKEHHSI, 3aKOHBI M 3aKOHOMEPHOCTH; OTHOCHTEIBHOCTh
MEXaHHUYECKOT'O JABMDOKCHU A, q)OpMy.]IBI KHNHEMaTHUuKu PAaBHOYCKOPCHHOT'O

JBIDKEHUS, mpeoOpa3oBanus ["anmuiies UIsi CKOPOCTH U TEPEMEIICHNUs, TPU 3aKOHA
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Koanbl

pe3yJibTaToB

IInanupyemMble pe3ybTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa BKIKYAKOT:

HproTOHA, MpUHIMI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHUPHOIO TIATOTEHUS,
3aKOHBI COXPAHECHUS MMITYJIbCa U MEXAaHMYECKON DHEPTHUH, CBsI3b PabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKOM SHEPruu, yCIOBUS PaBHOBECUS TBEPAOTO TEJa; CBS3b
JIaBJICHUSI MCAIBHOIO Ta3a CO CpeJHEW KHHETUYECKON SHEprueu TerIoBOro
JBWKEHHSI M KOHLEHTpaluel €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BELIECTBA CO
CpeaHel KUHETUYECKOM DHEPIUEN €ro YacTHll, CBSI3b JABJICHUS UJICAJIBHOIO rasa ¢
KOHIIEHTpAllUEel MOJEKYJI W €ro TeMIIepaTypoi, ypaBHeHHE MeHeneeBa-
Knaneiipona, mepBblid 3aKOH TEPMOIAMHAMHKH, 3aKOH COXPAHEHUS DHEPIrUHM B
TEIJIOBBIX MPOLECCaX; 3aKOH COXPAHEHUs JIEKTPUUYECKOro 3apsiaa, 3akoH KyioHa,
NOTEHIIUAIBHOCTh  3JEKTPOCTATHUECKOTO  MOJs, TMPUHLMI  CYNEPIO3ULUU
ANEKTPUUECKUX ToJied, 3akoHa Kynona; 3akonsl OMa I ydacTka Lenu U JUIs
3aMKHYTOU BIIEKTPUYECKOU e, 3aKOH xoyns-Jlenna, 3aKOH
3JIEKTPOMArHUTHOM MHAYKIUH, TpaBWIIO JIeHI1a, MOCTynaThl ClielMalbHON TE€OpUU
OTHOCUTEIILHOCTH OJOWHINTEWHa, YypaBHeHHe OWHINTeHHa i1 ¢dortodddekra,
HepBbIii M BTOpOil mocTynatel bopa, mpuHuun HeomnpenenenHoctu ['eiizendepra,
3aKOH COXpAHEHHUs 3apsija, MacCOBOIO YMCJIA M 3HEPIrUU B SACPHBIX PEAKLHUSIX,

3aKOH paguO0aKTUBHOI'O pacliaaa,

[P y 06

c(OpPMUPOBAHHOCTh YMEHHI MPUMEHATH OCHOBOIOJATAIONIUE ACTPOHOMUYECKUE
MOHSITHSI, TECOPUHN U 3aKOHBI JJIs aHAIM3a U OOBSICHEHUS (DU3HUECKU TPOIECCOB,
MPOUCXOISIINX HA 3BE3/1aX, B 3BE3JHBIX CUCTEMaX, B MEKTraJaKTHYECKOU Cpee;

JIBWKEHUS HEOECHBIX TeJI, DBOIIOIUH 3Be3] U BeeleHHOI;

[1Py 07

c(OpPMUPOBAHHOCTh YMEHHI WCCIEAOBAaTh W aHAIM3HPOBATH PA3HOOOpA3HBIE
dbusznueckue SBICHHUS W CBOMCTBA OOBEKTOB, MPOBOAHUTH CAMOCTOSITEIBHBIE
HCCJIEIOBaHMSI B PEANIbHBIX U JIAOOPATOPHBIX YCIOBUAX, YNTATh U aHAIU3UPOBATH

XapaKTEPUCTUKH MPUOOPOB U YCTPOMCTB, OOBACHIATH MPUHIIUIIBI UX PaOOTHI;

ITP y 08

c()OPMUPOBAHHOCTh ~ TPEACTABICHUH O  METOAAX TMONyYeHHUS  HAyIHBIX
ACTPOHOMUYECKHUX 3HAHUI; BIIAJICHUE YMEHUSIMU CaMOCTOSITEJIbHO
dbopMynupoBaTh Ledb UCCIeA0BaHUs (IIPOEKTa), BBIABUTATh TUIIOTE3bl HA OCHOBE
3HAHHSA OCHOBOMOJAraroumMx (GU3NYECKUX 3aKOHOMEPHOCTEH U  3aKOHOB,
MPOBEPSTh UX HKCIEPUMEHTAIBHBIMU CPEACTBAMU; IUIAHUPOBATh U MPOBOAUTH
duznUecKrue SKCIEPUMEHTHI, OMKCHIBATh W aHAJIM3UPOBATH IOIYYCHHYIO IPHU

BBIMIOJTHEHUH  JKCIIEpUMEHTa  HMH(OpMalMio, ONpeNeNtsiTb  JOCTOBEPHOCTh
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Koanbl

pe3yJibTaToB

IInanupyemMble pe3ybTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa BKIKYAKOT:

MOJIyYEHHOTO PEe3yJIbTaTa;

[P y 09

c(OpPMUPOBAHHOCTh YMEHHUS peIlaTh pPACUCTHBIC 3aJadyd C SBHO 3aJaHHOW U
HEABHO BaﬂaHHOﬁ (bHBquCKOﬁ MOJCJIbKO: Ha OCHOBAHWHM aHalin3a YCJIIOBHUA
BBIOMpATh (PU3MUECKHE MOJIENIH, OTBEUAIONMe TPeOOBAHMIM 3aa4M, MPUMEHSTh
(GOpMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJNAThl (U3UYECKHX TEOpUH TpU
HCIOJIb30BAHUU MATCMATUUYCCKHUX MCTOJAOB PCHICHUA 3ada4d, IPOBOAUTH PACUCTHI
Ha OCHOBAaHUHN HUMCHOIIUXCA JaHHBIX, AHAJIU3UPOBATH PE3YyIbTATHL n
KOPPEKTHPOBATh METOBI PEIICHUsSI C YUYETOM MOJYYCHHBIX Pe3yIbTaTOB; PEIIATh
Ka4eCTBEHHbBIE 3a/lauM, TPeOyrolne NMPUMEHEHHUs 3HAHWW W3 pa3HBIX pa3JielioB
MIKOJBHOTO Kypca (PU3MKH, a TaKKe MHTETPalldi 3HAHUH U3 JIPYTUX MPEeIMETOB
€CTECTBEHHOHAYYHOTO IMKJIA: BHICTPAUBATh JIOTHYECKYIO [IEMOUKY PAcCyKJICHUH C

OTOpOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKHE SIBIICHUS;

TPy 10

c(hOpMUPOBAHHOCTh YMEHUM aHAM3UPOBATh U OIICHUBATDH IMOCJIECACTBHUS OBITOBOI
U TIPOM3BOACTBCHHON JIEATEIHHOCTH UEJIOBEKa, CBA3aHHOW C (QHU3NYECKUMU
nporeccaM, € TO3MIMKA HKOJOTHYECKOM Oe30MacHOCTH; TNPEeACTaBICHUH O
parMoOHAIPHOM TPUPOAOIIONB30BAHUM, a TaKXKE PAa3yMHOM HCIOJIb30BAaHUU
JIOCTMKEHUH HAyKW M TEXHOJIOTHMH ISl JaJbHEWIIEro pa3BUTHUSI YEIOBEYECKOTO

00111eCTBA;

TP y11

OBJIQJICHWE PA3TUYHBIMUA CTIocO0aMu padoThl ¢ HMHPOpMANMEH (HU3UIECKOTO
COJICpKAaHUsSI C WCIIOJIb30BAaHHEM COBPEMEHHBIX HH(DOPMAIMOHHBIX TEXHOJOTHIA,
pa3BUTHE YMEHHUI KPUTHUYECKOTO aHAN3a M OICHKH JOCTOBEPHOCTH TOTY4aeMOU

uHpOpMaIINH;

NPy 12

OBIIAJICHUE OpraHU3alMOHHBIMA u M03HABATEIbHBIMH YMEHUSIMH
CaMOCTOSITENIFHOTO TPUOOPETEHHUST HOBBIX 3HAHUH B MPOIECCE BBIIOTHCHUS
MPOEKTHBIX U YIeOHO-UCCIIeIOBATENICKIX pa0d0T, yMEHUSIMH pa0dOTaTh B TPYIIIE C
BBITIOJTHEHUEM DPA3JIMYHBIX COIMANBHBIX POJICH, TUIAHUPOBATh PAOOTY TPYIIIBL,
palMOHANIBHO ~ pacHpeleNsiTh JeATeNbHOCTh B HECTAaHIAPTHBIX CHTYalUsX,
aJICKBaTHO OIICHWBATh BKJIAJ] KaXKIOTO M3 YYAaCTHHUKOB TPYIIBI B pEIICHHE

paccMaTpruBaeMoil mpoOIEMBI;

Py13

c(hOpMUPOBAHHOCTH MOTHBAIINHU K OyayIel TpoheCCHOHATBEHOU IESATEIBHOCTH 110

CIIENUATIBHOCTSM (DU3UKO-TEXHHUUECKOTO MPODHUIISL.
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B mpomecce ocBoenusi mpeamera OVYIL06 ®usmka y oOydaronuxcs IieJIeHANPABICHHO

dbopMuUpYIOTCS yHHMBEpCAlIbHBIE Y4eOHBIC MCHCTBUS, BKIOYas (OPMUPOBAHHWE KOMIICTCHIIUN

oOyuaromuxcsi B 00jacTu y4yeOHO-UCCIIE0BATEIbCKOM U MPOEKTHOM JesTeNIbHOCTH, KOTOphIE B

CBOIO ouepeab 00ecleunBaloT MPEeMCTBEHHOCTh (opmupoBaHusi oOmmx kommnereHuid OI'OC

CIIO.

Buabl ynusepcaibHbIX YueOHbIX AeiicTBuii | Koabl HaumenoBanue OK (B cooTBeTCTBHMH €

o1rocC COO OK ®I'OC no npodeccun 18.01.33 JIadopant
10 KOHTPOJII0 Ka4eCTBA ChIPbS,
PeaKTHBOB, IPOMEKYTOUYHBIX POAYKTOB,
roToBOM NMPOAYKLMH, OTX0/10B
NMPOU3BOACTBA (10 OTPACIAM).

[ToznaBaTenpHBIE yHHBepcaibHbIe yueOHBIE | OK 05 OK 05. OcyiiecTBisiTh YCTHYIO U

nevicteus  (popmupoBanue  cobcrBerHoi | OK 09 MMCbMEHHYIO KOMMYHHUKAIIMIO Ha

00pa3oBaTeNbHONW CTpaTeruu, CO3HATEIbHOE rocyapcTBEHHOM si3bike Poccuiickoit

(dbopMupoBaHHe 00pa30BATEILHOTO 3aMPOCa) ®denepalyivl ¢ yueToM 0CoOeHHOCTEH
COLIMANIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;
OK 09. Tlomp3oBaThecsi mpodeccuoHaIbHOM
JOKyMEHTalluell Ha TIOCyJapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX.

KomMyHuKaTHBHBIE yHuBepcaiibHbie | OK 02 OK 02. Ucnosib30BaTh COBPEMEHHBIE

yueOHble  geiictBus  (koyuiektuBHas — u | OK 04 CpE/CTBA MOKUCKA, aHAJIN3a U UHTEPIPETALUN

WHJIMBHIyalIbHAs JeATeabHOCTh i pemenus | OK06 uH(pOopMauy U HHPOPMAIIMOHHBIE

Y4eOHBIX, no3HaBaTeNnbHBIX, | OKO07. TEXHOJIOTHH JJIs1 BEIIIOJIHEHUS 3a1a4

HCCIIEIOBATENbCKUX, MIPOEKTHBIX, npodeccuoHaNbHOM IeATENbHOCTH;

poeCCUOHANBHBIX 3a]1a4)

OK 04. 3ddexTrBHO B3aUMOCHCTBOBATH U
paboTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 06. ITposiBIATE TpaXk1aHCKO-
NaTPUOTUIECKYIO TTO3HUITHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE TTOBEICHUE HA
OCHOBE TPATUIIMOHHBIX O0IIEYEIOBEUECKUX
[IECHHOCTEW, B TOM YHCIIE C yYETOM

rapMOHHU3alMU MEKXHAIIMOHAJIBHBIX U
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MCKPCIIUTUO3HBIX OTHOLHCHPIﬁ, MMPUMCHATH
CTaHAAPThl AHTUKOPPYIIIUOHHOI'O MMTOBECACHU A,
OK 07. ConeiicTBOBaTh COXpPAHEHHUIO
OKpYKaroIlel cpelibl, pecypcocOepereHuIo,
MMPUMCHATH 3HAHUS 06 HU3MCHCHUHM KJIHUMaTa,
IPUHIUIBI OEPEXIINBOTO MPOU3BOICTBA,

3¢ PeKTUBHO IEHCTBOBATH B UPE3BBIYANHBIX

CUTyallusX;

PerynsaTuBHbIE  yHUBEpCalbHBIE  Yy4eOHBIC
nevctBus (LenenojiaraHue, IJIAHUPOBAHUE,
PYKOBO/ICTBO, KOHTPOJIb, KOppeKIus,
MOCTPOEHHUE VHIUBUYTBHOMN

00pa3zoBaTeNbHON TPACKTOPHH)

OK 01
OK 03
OK 08

OK 01. Beibupatb criocoObl penieHus 3aaad
po(hecCHOHALHON IeATEIBHOCTH
PUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;
OK 03. IimanupoBaTh U peaanu30BbIBATH
coOcTBeHHOE MTpoeccnoHAbHOE U
JUYHOCTHOE Pa3BUTHE,
NPEINPUHIUMATEIBCKYIO IEATEIIEHOCTh B
npodeccuoHaIbHOU cepe, UCTION30BaTh
3HAHUS 110 PUHAHCOBOM IrPaMOTHOCTHU B
Pa3TUYHBIX KU3HEHHBIX CUTYAIUX;

OK 08. Ucmonws3zoBath cpenctBa GU3HIECKOM
KyJbTYpBl JIISI COXpPAHEHUS W YKPEIUICHHUS

30pOBbsS B Tpolecce MpodeccHoHaTbHON

ACATCIIBbHOCTU u MoAACPpIKaHUA
HE0OXOMMOTO YpOBHSI buzngeckoi
MIOJITOTOBJICHHOCTH;

B nensax moaroroBku obydaronuxcs K Oyayiei npodeccuoHanbHOM eI TeTbHOCTH MPH

n3ydenun yaeonoro npeamera OYI1.06 duznka 3akianpiBaercs ocHoBa 1 popmupoBanus [1K B
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pamkax peanuzanuu OOIT CITO o npodeccun 18.01.33 JlabopaHT 0 KOHTPOITIO Ka4eCTBa CHIPHSI,

pPEaKTUBOB, IPOMEKYTOUHBIX MPOJTYKTOB, TOTOBOM MPOAYKIMH, OTXOI0B ITPOU3BOJICTBA (10

OTpaciisiM).

Koanl ITK

HaunmenoBanue IIK (B coorBercTBHH ¢ ®PI'OC CIIOno npodeccun
18.01.33 JIaGopaHT 1m0 KOHTPOJI0 Ka4decTBa CBhIPbSl, PEaKTHBOB,
MPOMEKYTOYHBIX MPOAYKTOB, FOTOBOIi MPOAYKIMH, OTX00B MPON3BOACTBA (110

0TpacsiM).

HaumenoBanue BII/l mnpoBeneHne XWMHUYECKHX U (U3UKO-XMMHUYECKMX AaHAJIM30B B

COOTBCTCTBUH CO CTAHAAPTHBIMHU U HCCTAHAAPTHBIMU METOJUKAMU

1K 4.1 [IpoBOIUTh XMUMHUYECKUH U (PU3UKO-XUMHUUYECKHA aHAJIN3 B COOTBETCTBHH CO
CTaH/IaPTHBIMU U HECTAHJAPTHBIMU METOAMKAMHU, TEXHUYECKUMU TPeOOBaHUSIMH U
TpeOOBaHUSAMU OXpaHbI TPYA.

1K 4.2 [IpoBOIUTH OLEHKY M KOHTPOJb BBIIOJHEHUS XHUMHYECKOTO U  (DU3HKO-
XUMHUYECKOT0 aHaJIn3a.

1K 4.3 [IpoBOIUTH perucTpanuio, pacyeThl, OLIEHKY U JOKYMEHTUPOBAHHUE PE3YJIHTATOB.
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2. OBBEM YYEBHOT' O ITPEJIMETA U BUJIbl YYEBHOM PABOTHI

Bun yueoHo# padboTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 IpeaAMeTa 161
OcHoBHOE coaep:xaHue 94
BT. 4.:

TeopeTudIeckoe 00ydIeHue 47
nabopaTOpHBIE/IPAKTHUCCKHUE 3aHITHS 47
IIpodeccnoHabHO OPUEHTUPOBAHHOE COIEPKAHUE 55
BT. 4.:

TeopeTuIecKkoe 00ydIeHue 33
nabopaTOpHBIE/TPAKTHUCCKHUE 3aHITHS 22

CamocrosiTesqbHasi padora

He npenycmotpeno

Koncyabranumn

6

IIpome:kyTouHasi arrecTanus (AK3aMeH)
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3. COAEP KAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA

OVII1.06 ®uzuka

HaumenoBanmue Conep:xkanue y4yeOHOro marepuasa u ¢opmbl opranuzauuu | O6bem yacos Kon Kon HanpasJienust
pa3aesioB U TeM AeATeJIbHOCTH 00y4aloIuXcst o0pasoBa | o0pa3oBa | BoCHUTATeIbHOM
TeJbHOI0 | TEJIBHOIO | padoThl
pe3yJibTa | pe3yJibTa
Ta ®I'OC | Ta ®PI'OC
COO C1io
1 2 3 4
Paszpen 1. Mexanunka 274ac
Copep:xanue yaeOHOTO MaTepuana [1Py01-03; [To3naBarenbHBIE
Tema 1.1. OcHOBBI
1 Mexanndeckoe nsmkenue. Ilepememenue. ITyts. Ckopocts. | 1 [1Py06;
KUHEMATUKH.
PaBHOMEpHOE NIPSAMOJIMHENHOE ABUKEHHE. [1Py07;13
2 PaBHOMepHOE mpsiMoNMHEHOE aBMkeHue. PaBHomepemenHoe | 1
JIBUOKEHUE. Y CKOPEHHE.
CBoOoaHoe mazenue. [[BmxeHue tena, OpoieHHoro moj yriaom | 1
K TOPU30HTY.
PaBHOMEpHOE NBHKEHUE TI0 OKPYKHOCTH. 1
JlaGopaTopHbie pabOThI He mpexycmoTpeHo
[IpakTHueckue 3aHATHS: [P y/y0l; [To3HaBarenbHBIE
[IpakTnueckoe 3anstue Ne 1. Pemienue 3amau o teMe «CioxeHnue | 2 03; 07-09

CKOpPOCTEN».
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[Ipaktnueckoe 3anstue Ne 2. Pemenue 3amad 1o Teme

«PaBHOIIEPEMEHHOE NPSAMOIUHEUHOE ABUKCHUEY.

CamocrosiTenpHas paboTa.

He npenycmotpeno

Tema 1.2. OcCHOBEI

Coneprxanue yueOHOTO MaTepraa

JTUHAMUKH. 1 [Mepreiii 3akon Hetorona. Bropo#t 3akon Hertorona. Tperwmii | 1 [1Py01-03; ITo3HnaBaTenbHbIE
3akoH HeroTona. Cuna. Macca. OCHOBHOM 3aKOH KJIaCCUYECKOM [TPy06;
2 JUHAMUKHU. 3aKOH BCEMUPHOTO TSTOTEHUSI. 1 [1Py07;13
Cuna tspxkectu. Bec. CriocoOb1 usmepenust Mmacchbl Ten. CHITbl B
MeXaHHKE.
JlaboparopHbie pabOTHI: [TPy01; [To3naBarenbHBIE
JlaGoparopuas padorta Ne 1 «M3ydyenue ocobeHHOCTEH CHIIBI TpeHus | | I1P y 03;
(CKOJIBKECHHS ). [1Py07-09
Jlaboparopnast padota Ne 2 «MccnenoBanue nBWKeHHsS Tena mon | 1
JNEWCTBUEM MOCTOSTHHOM CUIIBI.
[IpakTHueckue 3aHATHS:
[Mpaktuyeckoe 3anstue Ne 3. Pemenue 3amau mo Teme «3akoHBI | 2
HrroToHa. [TPy01; Ilo3HaBaTenbHbBIE
ITpaktuyeckoe 3amsatue Ne 4. Pemenue 3amad no teme «Cuibl B | 2 ITP y 03;
MIPUPOJIEN. [1Py07-09
CamocrosiTenpHas padbora: He npenycmoTpeHo
Tema 1.3. 3axonsl | Cogepxanue yueOHOTO MaTepuasa
COXpaHEHUsI B |1 Wmmynbe.  3akoH  COXpaHEHHsT UMIyNbca. PeakTwBHOE | 2 [TPy01-03; [To3naBaTenbHbIE
MEXaHHUKE. 2 nBxenne. Padora cuibl. MOITHOCTS. [TPy06;
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Oneprus. Kunetnueckas sueprus. [loTeHImansHas SHEPTUsl. 2 I1Py07;13
3aKOH COXpaHEHUs MexXaHuueckod »sHepruu. IIpumeHnenue
3aKOHOB COXPaHEHHS.
Jlaboparopubie pabOTHI: [TPy01; [To3naBaTenpHBIC
Jlabopatopnast pabora Ne 3 «l3ydyeHue 3aKoHAa COXPaHCHHS I1P y 03;
HUMITYJIbCa». 2 [1Py07-09
IIpakTrueckue 3aHATHS:
[Ipaktnueckoe 3anstue Ne 5. Pemenue 3amad mo Teme «3akoH | 1 [TPy01; [To3HaBarenbHBIE
COXpaHEHUs UMITYJIbCa. [P y 03;
[Ipaktuueckoe 3anstue Ne 6. Pemienue 3a1ay o reMe « JHEPrusi». 2 [1Py07-09
[Ipaktnueckoe 3ansatue Ne 7. Pemenuwe 3agad 1mo Teme «3aKoH | 2
COXPAaHEHHUS MEXaHUUYECKOM SHEPTUN».
CamocrosiTenpHas paboTa. He npenycmoTpeHo
Paznea 2. OcCHOBBI MOJIEKYJISIDHOI (PM3MKH M TEPMOAUHAMHUKH. 16 uac
Tema 2.1. OcnoBbl | ConepxaHue yueOHOTO MaTepHaa
MOJIEKYJIIPHO- 1 OCHOBHBIE TOJIO)KEHUS MOJEKYJISIPHO-KNHETUYECKOW TEOPHUH. [1Py01-03; Ilo3naBaTenbHbIC
KHUHETUYECKOU Pa3meps! u Mmacca Mosiekyn u atomoB. bpoyHoBckoe nBrkeHue. | 1 [1Py06;
TEOPUH. HMudbdy3us. Cunsl  u SHEPrUS  MEKMOJEKYISIPHOTO [1Py07;13
B3auMojaecTBusA. CTpoeHHne Tra3000pa3HbIX, IKUIKHX H
TBepAbIX Tel. CKOPOCTH JBUKEHHS MOJEKYJI U MX U3MEPEHHUE.
2 Wneanbubiii  ra3. JlaBnenuwe ra3za. OcHOBHOe ypaBHeHue | 1

MOJIEKYJISIPHO-KUHETHUECKON TEOPHH Ta30B.

VYpaBHEeHUE COCTOSAHMSI HIEaTbHOr0O rasa. Temmeparypa u ee
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U3MEpEHUE. AOCONIOTHBIN HYJIb TeMIepaTyphbl.
TepmoauHaMuueckas IIKajga TeMIepaTypbl. ['a30Bble 3aKOHBI.

MomnspHas ra3oBasi IOCTOSIHHASL.

JlabopaTopnbie paboThI

He npenycmorpeno

[IpakTHueckue 3aHATHS:

[IpakTnueckoe 3ansitue Ne 8. Pemenune 3amad nmo teme «OCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KUHETUUYECKOU TEOPUH Ta30By.
[Ipaktuueckoe 3ansitue Ne 9. Pemenue 3amay mo teme «l'a3oBbie

3aKOHBI».

TPy01;
TP y 03;
TIPy07-09

Ilo3HaBaTenbpHEIE

CamocrosiTensHas padora.

He npenycmotpeno

Tema 2.2. OCHOBBI

TCPMOAUHAMUKH.

Conepxanue yueOHOro MaTepuasa

1 Ileppoe  Hawano  TepMoAWMHAMHKH.  BTopoe  Hauamo
TepMOAMHAMUKH. (OCHOBHBIE TIOHATHUSL W OIpPEICIICHHUS.
BuyTpeHHsi® sHeprusi cuUcTeMbl. BHYTpeHHSIE  SHEprus
2 uaeanpHoro raza. Pabora m Teriota kKak (opMbI mepeaadd
3 SHEpruu. TermIoeMKOCTh. Y AeIbHas TEIIOEMKOCTb.

YpaBHeHHE TEIUTOBOTO OasilaHca. AuabaTHBIN MpoIiecc.
TennoBbie npuratenu. [[puHIUIT 1EMCTBUS TEILUIOBOM MalIUHBI.
KIIJI TeruoBoro npuratensd. TepMonnHaMuyeckas IIKaia

TeMIeparyp. XoJoAnabHble MalIMHbL. OXpaHa NPUPOABI.

TIPy01-03;
TIPy06;
TPy07;13

Ilo3HaBaTenbpHEIE

JlabopaTopubie pabOThI

He npenycmotpeno

IIpakTrueckue 3aHATHS:

IIpakTnueckoe 3ansatue Ne 10. Pemenue 3agau no reme «YpaBHEHUE

[1Py01;
ITP y 03;

Ilo3HnaBaTenpHbBIE
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TETJTIOBOTO OaJlaHcay [TPy07-09
IIpakTnueckoe 3anstue Ne 11. Pemenue 3amau mo teme «llepsbiii | 1
3aKOH TEPMOJUHAMUKMN.
[Ipaktnueckoe 3ansitue Ne 12. Pemenme 3amau mo Teme «KIII | 1
TEIJIOBOT'O AIBUTATEIS»
CamocrosiTenpHas pabora. He npenycmoTpeHo
Tema 2.3. | Comepxkanue yueOGHOTO MaTepHuasa
Arperatheie 1 Ucnapenne wu konaeHcauus. HachleHHBIA Map ©W  €ro [TPy01-03; [To3naBarenbHBIE
COCTOARMA cBoicTBa. AOCOIOTHAsI U OTHOCUTEbHAS BIAKHOCTh BO3/IyXa. [TPy06;
pettiectsa 1 Touka pocbl. Kunenue. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS 2 [1Py07;13
(basosbie mepexopt. oT JasieHud. lleperperslii map W €ro HCIOIb30BAHUE B
TEXHHKE.
JlaboparopHbie pabOTHI: [TPy01; [To3naBarenbHBIE
JlaGopatopHnas pabota Ne 4 «/3MepeHne BIaXHOCTH BO3yXa». [P y 03;
1 [1Py07-09
[IpakTHueckue 3aHATHS:
[Ipaktuueckoe 3anstue Ne 13. Pemenue 3anau no reme «BnaxHocTts | 1

BO3/1yXa»

CamocrosiTenpHas padora.

He npenycmorpeno

Pazpea 3.

DJIeKTPOAMHAMMKA

51 yac

Tena? 1

Coneprxanue yueOHOTO MaTepraa
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DIIEKTPUYECKOE

ITOJIC.

1 DJIeKTpUYECKHUE 3apsiabl. 3aKOH COXpPAHEHUS 3apsiaa. 1 [TPy01-03; | OKO1-09 | Ilo3HaBaTenbHbIE
2 3axoH KynoHna. 1 [1Py06; I1K4.1-
3 DIIeKTpUUYECKOe rnoJe. [Torenuman. Hamnpsixennocts | 2 [1Py07;13 | 4.3

3NEKTpUYEeCKOro mnoJig. [IpuHUMNm Cyneprno3uuud  MOJICH.
4 PaGora cum  osmekTpoctaTMdyeckoro  moss.  PasHoctb | 1

MOTEHLIMAJOB. OJKBUIOTEHIMANbHbIE TMOBEpXHOCTH. CBs3b
5 MEXAY HaNpsSOKEHHOCTBIO W PAa3HOCTHIO  MOTEHIHaoB | 1

ANEKTPUUECKOTO TOJIA.
6 [IpOBOIHUKY B AJIEKTPUUYECKOM IOJIE. 2

Husnektpukn B dJekTpudyeckoMm  nojne.  [lomsipuzamus

JIUAIEKTPUKOB.
7 Konnencaropsl. CoenuHeHue KOHJEHcaTopoB B Oarapero. | 1

DOHeprus 3apsHKEHHOTO KOHJIEHCATOpa. OHeprus

AIEKTPUYECKOTO MOJIS.
JlaGopaTopHbie pabOoThI He

MPEeyCMOTPEHO

[IpakTHueckue 3aHATHS: [TPy01; OKO01-09 | ITo3HaBaTenbHbIE
[Mpaktuyeckoe 3anstue Ne 15. Pemenue 3amau mo Teme «3akoH | 1 ITP y 03; [1K4.1-
COXPaHEHHUs 3apsaa» [1Py07-09 | 4.3
[TpakTudeckoe 3anstue Ne 16. Pemrenwe 3agad mo teme «3akoH | 2
Kynonay.
[Mpaktuyeckoe 3anstue Ne 17. Pemenue 3amgau mo teme «l[Ipunnum | 1

CYNEPIO3ULIUU TTOIEN».
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[IpakTnueckoe 3anstue Ne 18. Pemenune 3amau no teme «Pa3HOCTh

IIOTCHIMAJIOB».

IIpaxTrueckoe

sapgsatue Ne 19. Pemenme 3amauy 1o TeMe

«CoenrHEHNE KOHIECHCATOPOB B OaTapero».

CamocrosiTensHas padora.

He npenycmorpeno

Tema 3.2. 3axoHBI
IIOCTOSHHOTI'O
JIEKTPUYECKOTO

TOKa.

Copep:xanue yaeOHOTO MaTepuana

1 YcnoBusi, HeOOXOAUMBIE JJIsl BOSHUKHOBEHHS M TMojiepxkanus | 1 [1Py01-03; | OK01-09 | Ilo3HaBarenbHBIE
3NIEKTpUYEeCcKOoro Toka. Cuiia ToKa U IMII0OTHOCTh TOKA. [TPy06; [1K4.1-
2 3akon Oma mis yyactka nenu 6e3 DJIC. 2 [1Py07;13 | 4.3
3 3aBUCUMOCTh 3JICKTPUYECKOTO COMPOTUBJICHUS OT Marepuana, | 1
JUIMHBI ¥ TUIOMIAd TOMEPEYHOTO CEUYCHHsI TPOBOJHUKA.
4 3aBHCUMOCTh DJIEKTPHUYECKOTO COTPOTUBIICHUS MPOBOIHUKOB | 1
OT TEMIIEPATYPHI.
5 Coenunenne  npoBogHMKOB.  COCIUHEHHWE  MCTOYHHUKOB | 2
AIIEKTPUUYECKON SHEPTUH B OaTapero.
6 Pabora ¥ MONIIHOCTH 3JEKTPHUYECKOro Toka. 3akoH JIkoyms- | 1
Jlenna. TermioBoe aeiicTBUE TOKA.
3akon Oma Ui MONHOM WenH. DJISKTPOABWXKYINAsS cuia | 2
MCTOYHUKA TOKA.
Jlaboparopubie pabOTHI: [TPy01; OKO01-09 | [To3HaBaTenbHBIC
Jlaboparopuast padora Ne 7 «U3yuyenme 3akoHa Oma aiisi ydactka I1P y 03; I1K4.1-
LN,  MOCJACHOBATeIbHOIO W MapaJUIeIbHOTO  COeauHEHus | 1 [1Py07-09 | 4.3
MIPOBOJHHUKOBY.
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[IpakTHueckue 3aHATHS:

IIpakTnueckoe 3ansatue Ne 20. Pemenue 3agau no teme «3akoH Oma
i ydacTtka 1enu 6e3 3JC»

[IpakTtnueckoe 3anarue Ne 21. Pemenne 3amay  1mo TeMme

«3aBHCUMOCTb 3JIEKTPUYECKOTO CONPOTHBIECHHUSI MPOBOJHUKOB OT
TEMIIEPATYPbI»
IIpaktnueckoe 3anstue Ne 22. Pemenwe 3agau 1o Teme
«CoennHeHne MpOBOIHUKOB

[Ipaktnueckoe 3angarue Ne 23. PemeHue 3agad mno Teme «3aKOH
Jxoyna-JIenna»

IIpakTnueckoe 3ansatue Ne 24. Pemenue 3agad no teme «3akoH Oma

JUIA TIOJTHOU IIEITN)

[TPy01;
[P y 03;
IMPy07-09

OKO01-09
I1K4.1-
4.3

Ilo3HaBaTenbpHEIE

CamocrosiTensHas padora.

He npenycmorpeno

Tema 3.3.

DNEKTPUUECKUI TOK

B

cpenax.

Pa3IUYHBIX

Conepxkanre y4eOHOTO MaTepHaia

1 CoOcTBeHHAsI MPOBOAMMOCTD IOJTYIPOBOTHUKOB.
[TorynpoBOIHUKOBBIE TPUOOPBHI.

DNeKTpUYeckuii TOK B MeTalaX, B JJEKTPOJUTax, ras3ax, B
BaKyyMe. 3aKoH Qapages.

DneKTponus3. JJIEKTPOJIN3A

DNEKTPOXUMHUYECKUI SKBUBAJICHT.

TIPy01-03;
TIPy06;
TPy07;13

OKO01-09
I1K4.1-
4.3

Ilo3HaBaTenbpHEIE

JlabopaTopubie pabOThI

He npenycmorpeno

Tema 3.4.

MaruutHoe mone.

Conepxkanre y4eOHOTO MaTepHraia

1 Bekrop MHAYKIIMY MarHUTHOTO IIOJIS.

2 3akoH  Awmmepa. JlelicTBME ~ MarHMTHOro Tmojsi  Ha

T1Py01-03;
TTPy06;

Ilo3naBaTenpHbLIE

25




MPSMOJIMHEMHBI TMPOBOJHUK C TOKOM. B3ammoneicTBue
3 TOKOB.

Paborta o mepeMenieHnio mMpoBOJHUKA C TOKOM B MAarHUTHOM
4 rmoJjie. MarauTHBIN ITOTOK.

JlelicTBMEe MarHUTHOrO MOJS Ha JBXKymuics 3apsan. Cuna
Jlopenua. OrnpeneneHue yaeabHOrO 3apsaa. Y CKOPHUTEIH

3apsKCHHBIX YaCTHII.

TIPy07;13

JlabopaTopubie paboThI

He npenycmorpeno

[IpakTHueckue 3aHATHS: [TPy01; [To3naBarenbHBIE
IIpakTnueckoe 3anstue Ne 25. Pemenue 3amau no teme «3akoH | 1 [P y 03;
Amrniepay [1Py07-09
[IpakTrueckoe 3anarue Ne 26. Pemenne 3agau no teme «/leiictBue | 1
MarHMTHOTO TOJISl Ha IBIKYILUICS 3apsii»
Tema3.5. Copep:xanue yaeOHOTO MaTepuana
OnekTpoMarHuTtHas | 1 DJeKTpOMarHuTHass WHAYKIMsA. BuxpeBoe sjekrpuueckoe | 4 [To3naBaTenbHbIE
WHAYKIHS. 2 HoJje.
CaMOMHIYKIMS. DHEPTHUSI MATHUTHOTO TOJIA.
Jlaboparopnast pabota Ne 8 «M3ydeHne siBIEHUS EKTPOMArHUTHOH | | [1Py01; [To3naBarenbHBIE
WHIYKITUW. I1P y 03;
[IpakTHueckue 3aHATHS: [TPy01; [To3naBarenbHBIE
[Mpaktuyeckoe 3anste Ne 27. Pemenue 3amau mo Tteme | 1 ITP y 03;
«INEeKTPOMArHUTHASI UHIYKLIHSI» [1Py07-09

[IpakTnueckoe 3ansitue Ne 28. Pemienue 3amad mno teme «DHEpPrus
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MAar"duTHOI'O ITOJIA»

CamocrosiTenpHas paboTa.

He npenycmotpeno

Pa3nean 4. Kosie0anus u BOJIHBI 24 gac
Copep:xanue yueOGHOT0 MaTepuana
Tema
1 CBoOomnble  MexaHmuyeckue Konebanms.  KomebarempHoe | 1 [1Py01-03; ITo3HnaBaTenbHbIE
4.1.MexaHnuueckue .
JIBIDKEHHE. l'apmonunyeckue KoJe0aHus. JInnelHbIe [TPy06;
KOJIeOaHUs ¥ BOJHBL.
2 MEXaHUYECKHUE KOJIeOaTeIbHbIE CUCTEMBI. 1 [TPy07;13
[IpeBpamienne »HEpruv MNpH  KOJIEOATEIHHOM  JBUKECHHH.
3 CBOOOIHBIE 3aTyXaMOIINE MEXaHUUECKUE KOJIeOaHUsI. 1
BreinykeHHBIC MEXaHUYECKUE KOJIeOaHMSI.
Jlaboparopubie pabOTHI: 1 [TPy01; [To3naBaTenpHBIC
JlaGoparopnas pabora Ne 9 «lM3ydeHue 3aBUCHUMOCTH TEpHUOIA I1P y 03;
KoJIeOaHUH HUTSHOTO (WM MPYKUHHOTO) MAasgTHUKA OT JJIMHBI HUTH [1Py07-09
(w1 Maccel Tpy3a)».
[IpakTHueckue 3aHATHS: [TPy01; [To3naBarenbHBIE
IIpakTnueckoe 3anarue Ne 29. Pemenue 3anad no teme «JIunerinsie | 1 [P y 03;
MEXaHHYECKHEe KOJIeOaTEIbHBIE CHCTEMBIY. [1Py07-09
CamocrosTenbpHas padboTa. He npexycmorpeno
Copep:xanue yueOGHOTO MaTepuana
Tema4.2.
1 CBOOOIHBIE DJIEKTPOMAarHuTHBIE KoyieOaHus. [IpeBpaineHue [1Py01-03; [To3naBarenbHBIE
DNEeKTpOMarHUTHhIE
JHEPrUM B  KOJIeOATeTbHOM  KOHType.  3aryxaromme | 1 [1Py06;
KOJIeOaHUS ¥ BOJHBL.
AJIEKTPOMArHUTHBIE KoJjieOaHus. ['eHepatop He3aTyxaromux [1Py07;13

2 AJIEKTPOMArHUTHBIX KOJICOAHUH.
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3 [TepemenHbIii TOK. BeIHYXIeHHBIE dJIeKTpUUECKUE KojaeOaHus. | 2
I'enepaTop nepeMeHHOro TOKa.
4 EMKOCTHOE M MHAYKTUBHOE COIPOTUBJIEHMSI IEPEMEHHOIO | 1
TOKa.
5 3akoH Oma Ui DJIEKTPUYECKOW IenyM MEepPEMEHHOro Toka. | 1
Pa6oTta u MOLTHOCTH MEPEMEHHOTO TOKA.
6 I'eneparops! Toka. Tpancdopmaropsl. Toku BEICOKOH 4acTOTHL. | |
ITonyuenue, nepenayda u pacupeieleHUE IEKTPOIHEPTUH.
7 [Tonepeunble U NPOAOJIbHBIE BOJHBI. XapaKTEPUCTUKHA BOJIHBI.
YpaBHEHHE IIJTIOCKOH OETyIei BOJTHBI. 1
Wutepdepentus BonH. [lonsTre o qudpakuny BOJH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €ro IPUMEHEHHUE.
Jlaboparopubie pabOTHI: [TPy01;ITP [To3naBaTenpHBIC
Jlabopatopuass  paboraNelO0  «MHAykTHBHOE ©  eMKOcTHOE | | 03; 07-09
COIIPOTHUBIIEHUS B IIENH [IEPEMEHHOTO TOKa»
[IpakTHueckue 3aHATHS: [TPy01; [To3naBarenbHBIE
[Ipaktnueckoe 3anarue Ne 31. Pemenue 3amad mno Teme | 2 I1P y 03;
«[IpeBpaiienue sHEPTUH B KOJICOATEIHHOM KOHTYPE». [1Py07-09
IIpaktnueckoe 3anstue Ne 32. Pemenue 3agau mno Teme |2
«ITepeMeHHBII TOK»
CamocrosTenbpHas padboTa. He npexycmorpeno
Copep:xanue yaeOHOTO MaTepuana
Tema4.4.
1 DJIEKTPOMArHUTHBIE BOJHBL. JCKTPOMArHWUTHOE TIOJE€ Kak | 2 [TPy01-03; | OKO1-09 | Ilo3HaBaTenbHbIE
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DJIEKTPOMAarHuTHHIE ocoObrii  Bux Matepur. BuOpatop IT'epma. OTKpBITHII [TPy06; [1K4.1-
BOJIHBI. 2 Kosie0aTeIbHbIN KOHTYD. 2 [IPy07;13 | 4.3
[Tonsatue o paguocsszu. Uzobperenue paano A. C. [onoBeiM.
[IpuMmeHeHue 3MeKTPOMArHUTHBIX BOJIH.
JlabopaTopubie paboThI He npemycMoTpeno
[IpakTrueckue 3aHATHS: [IPyO1;ITP | OKO01-09 | Ilo3HaBarenbHBIE
[Mpaktuyeckoe 3ansitie Ne 33, Pemenue 3amady  mo Tteme | 2 03; 07-09 | [1IK4.1-
«INEKTPOMArHUTHBIE BOJTHBD». 4.3
CamocrosiTenpHas paboTa. He npenycmoTpeHo
Ontuka 14 yac
Pa3zpnen S
Copep:xanue yueOHOTO MaTepuana
Tema .1 1 3aKOHBI OTPa)KEHUS U TIPEJIOMIIEHHS CBETA. 1 [1Py01-03; ITo3HnaBaTenbHbIE
Ipuposa cBera. 2 Jlunzel.  CkopocTh  pacnpocTpaHeHust  cBeta.  [lomnoe | 1 [1Py06; OKO01-09
3 oTpakeHue. [71a3 kak onrudeckas cucrema. Onrtudeckue | 1 [TPy07;13 | IIK4.1-
IpUOOPHI. 4.3
JlaboparopHbie pabOTHI: [TPy01; OKO01-09 | [To3naBaTenbHbIE
Jlabopatopuas padota Nell «M3yuenue u3o0pakeHUs MPeaIMEeToOB B | 1 ITP y 03; [1K4.1-
TOHKOM JIMH3EM. [1Py07-09 | 4.3
[IpakTHueckue 3aHATHS: [TPy01; OKO01-09 | ITo3HaBaTenbHbIE
IIpakTnueckoe 3anarue Ne 34. Pemenue 3anaq no teme «Ontuueckue | 1 [P y 03; I1K4.1-
npubOpB. [1Py07-09 | 4.3

CamocrosiTenpHas padora.

He npenycmorpeno
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Coneprxanue yueOHOTO MaTepraa

1 Jucnepcus ceera. 1 [TPy01-03; | OK01-09 | Ilo3HaBaTenbHbIE
Temas.2. 2 Wnrepdepennms csera. dudpakums cBera. KorepentHocts | 1 [1Py06; I1K4.1-
CBETOBBIX Jyueil. UHTepdepentius B TOHKUX TuIeHKaX. [1oyocer [1Py07;13 | 4.3
BonHoBbIe CBOHCTBA paBHoit  TommmHbl. Kombma Heiorona. HMcmonb3oBanwue | 1
cBeta. 3 uHTephepeHIMy B Hayke U TexHuke. Judpakmus Ha menu B
napajieNIbHbIX Jydax. J{nppakiuonHas pemerka. 2
4 [Tonspuzanust cBera. Buabr  cnektpoB.  [lonsipuzanus
nornepeyHbx BoiH. J[BoitHoe nyuenpenomnenue. [lomspoussr.
Crektpsl ucnyckanusi. COEKTpbI IOTJIOLICHHUS.
WudpakpacHoe u yAbTpauOIETOBOE U3ITy4EHUS.
PentrenoBckue nyun. X npupoja u cBoicTBa.
Jlaboparopubie pabOTHI: [TPy01; [To3naBaTenpHBIC
Jlaboparopuass pabora Ne 12 «U3yuenue wuHTepdepenumu u | 1 [P y 03; OKO01-09
I(QPaKIIUN CBETa. [1Py07-09 | I1IK4.1-
JlaGoparopuas paboraNel3 «['pamympoBaHue crekTpockona u | 1 4.3
oTpezieNieHUE ITTMHBI BOJIHBI CTIEKTPAIbHBIX JIUHUII.
IIpakTrueckue 3aHATHS: [1Py01; Ilo3naBaTenbHbIC
IIpakTuueckoe 3anarue Ne 35. Pemenue 3agau no reme «BosHoBbIE | 2 [P y 03;
CBOICTBA CBETa». [TPy07-09
DJIeMeHThI KBAHTOBOH (GU3NKHN
Pa3neun6. 11 gac
Copep:xanue yueOHOTO MaTepuana 1
Tenma A 1
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KBanToBas omnruka.

1 KBanToBas runoresa IIimanka. @oTOHEL

[TPy01-03;
2 Buemnuit  gorosnextpuueckuii  dpdext.  BHyTpeHHuit [To3naBaTenbHbIE
11P06;07;
dororddexr. Tumbl HOTOIIEMEHTOB.
JlaGoparopHbie pabOThI He npexnycmorpeno
[IpakTHueckue 3aHATHS:
[1Py01;03;
[Ipaktuueckoe 3anarue Ne 36. Pemenne 3amau 1o Teme | 2 [To3naBarenbHBIE
[1Py07-09
«DoroahdexTy.
Copep:xanue yueOGHOT0o MaTepHana
1 Snepnas mogxens aroma. PasBurHe B3IUIAOB Ha CTPOCHUE
BEIIeCTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopona. | | [1Py01-03;
[To3naBarenbHBIE
Tema 6.2. OmnpiTel 3. Pesepdopaa. Moaens aroma Bogoposa no H. bopy. [1Py06;07;
duznka aToma.
JlaGopaTopHbie pabOThI He npenycmotpero
[IpakTrueckue 3aHATHS He npemycMoTpeHo
CamocrosiTenpHas padora. He npeaycMoTpeHo
Copepxanne yaeOHOTO MaTepuana
1
1 EcrecTBeHHass paiMOaKTUBHOCTb. 3aKOH paJUOAaKTHUBHOIO .
Tema 6.3. pacnana. CrnocoObl HaOMIOACHUSI U PErHCTPAIK 3apsSKEHHBIX |
2 gactuil. Dpdext BaBunosa-Ueperkona.
®duzuka  aTOMHOIO [1Py01-03;
3 Crtpoenue aromHoro sijapa. Jlepekr maccel, SHEprus CBsI3U U [To3naBaTenbHbIE
s7pa [1Py06;07
' YCTOHYHBOCTh aTOMHBIX SITIED.
Snepubie  peakumu.  MckyccTBeHHass  paJuOaKTUBHOCTb. 5

4 Henenune Ttsoxensix saaep. lLlemnas — sjgepHast  peakius.
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VYnpasnsiemas nenuas peakuus. SAaepHblid peakTop.

JlaGopaTopHbie pabOoThI

He npenycmotpeno

IIpakTrueckue 3aHATHS:

[IpakTnueckoe 3ansitue Ne 37. Pemienue 3amad mno teme «DHEpPrus

CBsA3H ATOMHOTO Aapar.

CamocrosiTenpHas paboTa.

He npenycmorpeno

[1Py01;
[TPy03;
ITPy07-09

ITo3HaBaTenbpHEIE

Paznen 7 AcTpoHOMUS 64ac
Tema 7.1 Crpoenne | ConmHeuHas cucTema: IUIAaHEThl U MaJlble Tena, cuctema 3emis-JlyHa.
ConneuHoit 2
CUCTEMBI.
Crpoenue u sBomoruss Conmnma u 3BE3a. Knaccudukarus 3BE371.
Tema 7.2 OBomonust | 3Bé3abl W WCTOYHUKHM WX OdHeprud. [anmaktuka. COBpeMEHHBIE | 2
Bcenennoi NPEJICTaBICHUS O CTPOCHUH M DBOJIONUH BeeleHHOiA.
JlabopaTopHas padora. M3ydeHue kapThl 3BE31HOTO HebAa. 2
KoncyabTanus 6
IIpome:kyTouHas aTTecTanMsI(IK3aMEH) 6
Bcero 161 4gac
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4. YCJIOBUSA PEAJIM3ALIMHU ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

TpeboBaHus K MUHUMAJIbHOMY MATEPHAJbHO-TEXHHYECKOMY 00ecredyeHn 0
Peanuzanus mporpaMmel yuyeOHOro mpenmera TpeOyeT Haiauyus yd4eOHOro kKabuHeTa-yuyeOHOTro
kaOuHeTa pusnka.

O6opynoBaHue yueOHOTO KaOHUHETA:

- paboyee MeCTO MpenojaBaTes;

- MOCAJI0YHbIE MECTa O0YJArOIIUXCS (10 KOJTUYECTBY 00YyUaIOIINUXCS);
- yueOHbIE HATJISTHBIE TTOCOOMS (TaOJINIIBI, TUTAKATHI);

- TCMATHYCCKUC MAIIKU TUAAKTUICCKUX MATCPUATIOB,

-KOMIUIEKT y4eOHO-METOUIECKON JOKYMEHTAIIHH;

-KOMIUICKT y4eOHUKOB (Y4€OHBIX TTOCOOMIT) MO KOJTUYECTBY 00yUYaIOIIUXCS.

TexHUYECKHE CPENCTBA OOYICHHUS:

- 000opyIOBaHME JIJIs1 TPOBEICHHMS JIAOOPATOPHBIX PabOT

- KaJIbKYJISITOPBI.

TaOuIbL.

Pazmarounblii MaTepuall: TECTOBBIEC 3aIaHUS, WHIUBUIYATbHBIEC KAPTOUKH,

TUAAKTUYECKUI MaTepua 1o pa3ziesnaM U TeMaM MPOrpaMMBl.

HNudopmannonnoe odecnevyenne 00y4eHus

OCHOBHBIE HCTOYHUKH

s npenogasarenen
1. Jmutpuena, B.®. ®uzuka mis npodeccuii v CrienuaaibHOCTEH TEXHUIECKOTO MPOdUIIs: yueOHUK
Uil CTyn. YupexaeHun cpen. npod. obpazoBanus/B.dD.JImutpueBa. - 8-¢ usm., crep. - M.:
W3narenbckuit nentp «Akagemusi», 2020. - 448c.
2. Kanamnwukos, H.I1. ®usuka. B 24. Yactp 1: yuebnuk u npakrukym aias CIIO/H.I1.Kanamaukos,

C.E.MypaBbeB. — 2-¢ u3a., ucnp.u gon. — M.: UznarensctBo FOpaiit, 2019. — 254 c.
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Jnst cTyneHToB
1. Kanamnukos, H.IT. ®usuka. B 24. Yacte 1: yuebnuk u npakrukym aias CI1O/H.I1.Kanamaukos,

C.E.MypaBbeB. — 2-e u3f., ucmp.u gom. — M.: U3narensctBo IOpaiit, 2019. — 254 c.

I[OHO.JIHI/ITQJ'ILHLIG HCTOYHHUKH

Jns mpenogaBareneit

1benapukoB, I''A. ®usuka. COopuuk 3amau (c pemenusimu)/ [.A.bennpukos, b.b.byxosues,
B.B.Kepxenues, ['.d.Msakumes. — M.: OO0 «M3natensckuit ntom «OHUKC 21 Bex»: 3A0
«Anpsac — By, 2019.

2bnynoB, M.M. becensl mo ¢wusuke: Kuura it urenus mno ¢usmke B 2-x dacTax. — M.:
IIpoceemenue, 2019.

3Mskumes, [.5. ®usuka. 10 xi1.: ydeOHMK /uis 00mIe0o0pazoBaT.yupeKACHUN: 0a30BBIH U
npoduiasHbIA ypoBHU/ .. Mskume, b.b.byxosues, H.H.Corckuii; mon pen. B.M. Hukonaesa, H.A.
[TapdenTtpeBoit. — M.: [IpocBemenue, 2019.

4HoBukos, KO.B. Dkonorus, okpyxkaromasi cpefia U 4ejaoBek: Yue0.mocoOue As BY30B, CPETHUX

IKOJI B Koyutekeit. — M.: ®AUP — ITPECC, 2019.

Jlis cTyneHToB

IITeppimkun, A.B. @usuka, 9 ki.: YueOnuk it o0meodpaszopar.ydyed.3aBenennii/A.B. [lepoimkuH,
E.M. I'yrauk. — M.:JIpoda, 2019.

211ypsliena, H.C. dusuka. 10 KIL ba3zoBbiit YPOBEHb: y4eOHUK JUIS
obmeooOpaszosar.yupexaenuit/H.C. ITypeimesa, H.E. Baxeesckas, JI.A. Hcaes; mox pen.H.C.
[Typeimesoit. — M.: [Ipoda, 2019.

31lypermeBa, H.C. ®u3zuka. ba3oseiii ypoBenb. 10 ki.: meroaudeckoe mocodue /H.C. Ilyprimiesa,
H.E. Baxeesckas, JI.A. UcaeB. — M.: Jlpocda, 2019.

4PpivkeBud, A.Il. @uzuka. 3agaunuk. 10 — 11 ki.: mocobue mis obmeodpaszoBar.yupexaeamii/A.IL.

PemmkeBuu. — M.: [Ipoda, 2019.
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Inekmponnvie uzoanus

1. http://www.fizika.ru —  [Hauuweiii  pecypc  codepoicum 0oCcmynHulii, UHmMepecHblli
UITIOCMPUPOBAHHBIIL MAMEPUATL 8 8UOe YIeOHUKO8 NO hu3uKe

2. http://physics.nad.ru/physics.htm — Anumayus uzuueckux npoyeccoé no onmuxe, BOJHAM,

MexaHuke, mepmoduHaMuKe.

3. http://www.sci.aha.ru — Pecypc codepacum 601bui0e MHONMCECMBO CHPABOUHBLIX MAOIUY NO

Qu3suxe.

4. http://elibrary.ru/— Hayunas snekmponuHas Oubauomexka cooepicum camvle HOCAeOHUe

HoeoCmu HAYKU 6 guoe HebOIbUIUX cmameﬁ, Komopbwble obroenAomcs exceonesHo. MooicHo Y3Hanbov
6ce 0 CAMbIX NOCICOHUX OMKpblMUAX 6 HAYKe.

5. http:/fivsu.ivanovo.ac.ru/phys/ — Pecypc, xomopulil nomodcem wKOIbHUKY HAXO00UMb JH00YI0

uHghopmayuro no Qusuxe mamepuan o UCMOPUU PUUKU.

6. http://www.oprb.ru/

7. (http://physics.nad.ru/- @Quzuxa 6 anumayusx

8. http://festival. I september.ru/- pecmusans omxpuimsix ypokos
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5. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHHSA YYEBHOT'O IIPEJIMETA

HaumeHoBaHHne o0pa3oBaTte/ibHbIX | MeTOAbI OLIEHKH
pesyabratoB ®I'OC COO (mpeamerHble
pesyabtarsl — [1P y/y)

ITP y/y 01 MOHUMaHue poiau ¢Gu3nku B | UHIMBUAYanbHBIM OTBET; YCTHBIH ONPOC Ha
HAyYHOW KapTHHE MHpPa, CHOPMUPOBAHHOCTH | JICKIUAX; MMPOBEPKA BBITIOJHEHUS MPAKTHUYECKUX
MMOHUMAaHUS 3aKOHOMEPHOMU CBSI3U U | paboT; TpoOBEpKa BHIMOIHEHHS JIA0OPATOPHBIX
MO3HABAEMOCTH  SIBICHUM TPUPOJABI, POJM | 3aJaHUM.

¢bu3ukn B (GOPMHPOBAHMHM  KYJIBTYPHI
MOJCIIUPOBAHUS ~ PEAIbHBIX  SIBICHUU U
MPOLIECCOB, MPEICTaBICHUN 0 ponu
JKCIIEpUMEHTa B (U3MKE M O BBIJAIOLIUXCS
buznyecKkux OTKPBITHSIX, 0
cucreMooOpasyromeii  ponu  (QU3MKH B
Pa3BUTUU E€CTECTBEHHBIX HAayK, TEXHUKU U
TEXHOJIOTHH, 00 D9BOMIONHUA  (HUBHIECKUX
3HAHUK W WX  POJU B  IIEJIOCTHOM
€CTECTBEHHOHAYYHOU KapTUHE MHUPA, O BKIJIAJE
POCCHICKMX U 3apyOeXHBIX yUeHBIX-(DU3UKOB
B pa3BUTUE HAYyKH, OOBSICHEHHE IPOLIECCOB
OKpPY)KaIOIlIET0 MHpa, pPa3BUTHE TEXHUKU H

TEXHOJIOTHI;

1P y/y 02 3HaHUSA O BHJIax Marepud | MHIuMBUAYanbHBIM OTBET; YCTHBIM OIpPOC Ha
(BewecTBO M MOJI€), JABMKEHMM KaK CIOCO0€ | JIEKLUAX; MPOBEpKa BBIMNOIHEHUS NMPAKTHYECKUX
CyIIECTBOBAHHUS  MaTepw, 00  aTOMHO- | pabOT; TNPOBEPKA BBIMOIHEHUS J1A0OPATOPHBIX
MOJIEKYJISIPHON TEOPUM CTPOEHMS BEIIECTBA, O | 3aJaHUI

¢u3N4ecKoil CyIIHOCTH SIBJICHUH TNPUPOJIBI
(MEXaHUYECKHX, TEIUIOBBIX,
JIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE
YBEPEHHO Pa3/IMyaTh SIBJICHUS (PaBHOMEPHOE U
HEpPaBHOMEPHOE JIBUJKEHUE, PAaBHOYCKOPEHHOE
IBW)KEHHE,  CBOOOJHOE  MaJeHue  Tel,
IOBWOKCHHE II0 OKPYXKHOCTH, HMHEPTHOCTSD,

BSaHMO,Z[ef/'ICTBHe TCJI, PCAKTUBHOC JBUKCHUC,
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HEBECOMOCTh, paBHOBECHE  MaTepHalIbHOMN
TOYKH W TBEPJOrO TeNa, mepeaada JaBICHUS
TBEPABIMU TENAMH, XHUAKOCTIMH W Ta3aMu,
IJlaBaHue Ted, KoseOaTelbHOe JIBIYKEHUE
(rapMoHMYECKHE KOJeOaHWs, 3aTyXarollue
KojieOaHusl,  BBIHYXKICHHBIE  KoJieOaHUs),
pe30HaHc, BOJIHOBOE JIBUKCHHE
(pactipocTpaHeHre M OTpaXCHHE  3BYKA,
uHTepdepeHius W Audpaknus — BOJIH),
TEIUIOBOE  JIBIJKEHUE  YacTHUI[  BEIecTBa,
i dy3us, TEMIOBOE paCIIUPEHUE U CXKATHUE,
TEIUIOOOMEH U TEIUIOBOE  paBHOBECHE,
TEIIOBBIE oTepH, IJIaBJICHUE u
KpHUCTaJTN3alus, napooOpa3oBaHue
(ucmapeHrie W KUIEHHE) M KOHJEHCAIlus,
MOBEPXHOCTHOE  HATSHKEHUE, CMaylBaHUE,
KaNWUSIPHBIE SIBJICHUS, JJIEKTpU3alMs Ted,
B3aMMOJICIICTBUE  JJEKTPUUYECKUX  3apsJIOB,
neiicTBue AJIEKTPHUYECKOTO OISt Ha
JIEKTPUYECKUI 3aps, JEUCTBHUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MarHuToB,
JNIEKTPOMArHUTHAsT ~ MHIYKIUS,  JeHCTBUE
MarHMWTHOTO TOJsI Ha TPOBOJAHHK C TOKOM,
MpsIMOJIUHEIHOE pacrnpocTpaHeHHe,
OTpaXEHHE U TMPEIOMIICHHE CBETa, MOJHOE
BHYTPEHHEE OTpaKE€HHE CBETa, JUCHEPCHs
CBETa, PA3JIOKEHHE CBETOBOTO M3JIyueHHs B
CHEeKTp, €CTEeCTBEHHAas  pPaJHOaKTUBHOCTD,
paZioaKTUBHBIE MPEBpaIlleHUs aTOMHBIX SEp,
BO3HUKHOBEHHE JMHEHYaToro CIEeKTpa
W3ITy4eHUs]) TIO0 OMHCAHHWIO HMX XapaKTEPHBIX
CBOICTB 15 Ha OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX  JaHHOE  (U3HUYECKOoe

SABJICHUC, YMCHHC PACIIO3HABATH IMPOABJICHUC
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M3Y4YEHHBIX buznueckux SBJICHUN B
OKpPY)KAIOIIEM MHpE; pelaTh MPaKTHYECKHUE
3aa4M, BBIAENAS B HUX CYIIECTBEHHBIE

CBOMCTBA W MPU3HAKU (HPU3UIECKUX SBICHUI

[TPy/y 03 YBEPEHHOE BJIaJ€HUE OCHOBAMU
MOHATUMHOIO anmnapaTta M CHMBOJIMYECKOTO
s3pIka (U3MKH W UCIOJIb30BAaHUE WX IS
pelieHrs y4deOHBIX M MPaKTUYEeCKHX 3ajad,
yMEHHE XapaKTepu3oBaTb CBOWMCTBa  Tedl,
¢busnveckue sSBICHUS U MPOLECCHI, UCIOIb3YS
¢byHIaMeHTalIbHBIE U SMIUPUYECKHE 3aKOHBI:
(3akon Ilackamns, 3akoH Apxumesna, ITPaBUIIO
pplyara, 30JI0TO€ MPAaBUIO MEXAHHUKH, 3aKOHbI
U3MEHEHHUS M COXpPAaHEHMsS MEXaHHYeCKON
SHEpPIruM, YypaBHEHHE TEIUIOBOro OajaHca,
3aKOH  COXpaHEHUs  HUMIyjibca,  3aKOH
COXPAaHEHHUS 3JIEKTPUUECKOTO 3apsiaa, MPUHIIHI
OTHOCUTEIIbHOCTH lanunes, MPUHIINTI
CYNEpHO3ULIMM CHUJI, 3aKOHbl HbIOTOHA, 3aKOH
BCEMHUPHOI'O TATOTEHUS, TeopeMa 0
KUHETUYECKON SHepruu, 3akoH ['yka, 3akoH
bepnymnu, OCHOBHBIE MTOJIOKEHHUSI
MOJIEKYJISIPHO-KUHETUUECKON Teopun
CTpOE€HMs BellecTBa, 3akoH KysoHa, nmpuHIun
CYNEPHO3UINH DJIEKTPUUYECKUX TOJIeH, 3aKOH
Oma nmns yyacTtka menu, mpaBuia Kupxroda,
3aKOH Jlxoyns-Jlenna, 3aKOHBI
IIPSIMOJIMHENHOT O pacnpocTpaHeHus,
OTpaXeHUsS M TpeIOMIIeHHs] cBeTa, (hopmyna
TOHKOM  JMH3BI);  yYMEHHE  OIHCHIBATh
U3yuyeHHBIE CBOMCTBa Tel U (PU3UUECKUE

SABJICHUS, UCTIOJIB3YA (1)I/I3I/ILIGCKI/IG BCINYHHBI;

NunuBuyanbHbId OTBET; YCTHBIM OMNPOC Ha
JICKOUAX; IMPOBEPKA BBIMOJIHCHUA IMPAKTHUYCCKUX
paboT; TpoBepKa BBIMOJHEHUS JA0OPATOPHBIX

3aJaHui

ITP y/y 04 HaBBIK MPOBOJUTH TMPSMbIE U
KOCBEHHbIE M3MEpEeHHs] (PU3NUYECKUX BEIMYUH

(paccrosiHME, HPOMEXYTOK BpPEMEHM, Macca

NunuBuyanbHbId  OTBET; YCTHBIM OMNPOC Ha
JIEKIUSAX; MPOBEPKa BBIMOJIHEHUS MPAKTHUYECKUX

paboT; TMpoBepKa BBIMOJHEHUS JAOOPATOPHBIX
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Tena, 00BeM, cHa, TeMIeparypa,
OTHOCHUTENIbHAS BJIAXKHOCTH BO31yXa, CHJIA
TOKa, HaMpsDKeHHWe, CONPOTHBIICHHE) C
WCTIOJIH30BAHUEM AHAJIOTOBBIX I IU(POBBIX
W3MEPHUTENBHBIX  TPUOOPOB;  TOHMMAaHUE
HEU30EKHOCTH TOTPEITHOCTEH  (PU3UIECKUX
U3MEPEHUH; YMEHHME HAXOAWTh 3HAYCHUE
H3MepH€MOﬁ BCIIMYHNHBI C IIOMOIIIBKO
YCpPEIHEHUS] PEe3yNIbTaTOB CEPHH M3MEPEHHN U
OILIEHUBATh TOTPENIHOCTh M3MEPEHHIA; yMEHHE

000CHOBATh BBIOOP METOJIa H3MEPEHHS;

3aJaHui

ITP y/y 05 BJIQJICHUE OCHOBAaMHU METOIOB
HAay4YHOTO TIO3HAHUS C YYETOM COOJIIOICHUS
MpaBWJI OE30MaCHOTO TPyAa:

HaOmofeHne (U3NYECKUX SIBJICHUN: yMEHHUE
dbopMynupoBaTh THUIIOTE3Y O pe3yibTaTax
HaOJIOJIEHUs,  CaMOCTOSITEIHPHO  COOMpaTh
AKCTICPUMEHTAIBHYIO YCTAaHOBKY, OITMCHIBATH
XOJl OMbITa W 3alUCBIBATH €T0 PEe3YJIbTaTHI,
(hOopMyIUpOBaTh BEIBOJIBI;

MPOBEACHHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUI

(Gbu3NYeCKUX BENUYHMH: YMEHHE IUIAaHUPOBATH

U3MEepeHus, CaMOCTOSITEITLHO cobupaTth
OKCIIEPUMEHTAIBLHYIO YCTaHOBKY u3
M30BITOYHOTO Habopa o0opyIoBaHus,
BBIUUCIISATH 3Ha4YCHUE BEJIMYMHBI u

AHAJIM3UPOBATL TIMOJIYYCHHBIC PE3YJIbTATBI C
Y4E€TOM OLIEHEHHOU ITOTPELIHOCTH Pe3yIbTaTOB
W3MEpEHHUI;

IIPOBEJICHUE HECIIOKHBIX HKCIIEPUMEHTAIBHBIX
HCCIIEA0BaHUM: yMEHHE [JIAHUPOBATh
UCCIIEIOBAaHUE, CaMOCTOSITEIbHO  COOMpATh
JKCIIEPUMEHTAIBHYIO YCTaHOBKY o
UHCTPYKLIHH,  IPEACTABIATh  IIOJY4YECHHBIE

3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCINYHUH B BHAC

NunuBuyanbHbId OTBET; YCTHBIM ONPOC Ha
JIEKIUSAX; MPOBEPKa BBIMOJIHEHUS MPAKTHYECKUX
paboT; TpoBepKa BBIMOJHEHUS JA0OPATOPHBIX

3aJITaHUN
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TaOIUI] U TPapUKOB, OIEHUBATH TOTPEITHOCTH,

JcJ1aThb BBIBOJIbI 10 pe3yiibTaTaM
HCCIIE0BaHUS;
ITP y/y 06 NMOHUMAaHHUE XapakTepHbIX | UTHAMBUAYaIbHBIN OTBET; YCTHBIM ONpPOC Ha

CBOWCTB u YCIOBUI MPUMEHUMOCTH
busnueckux Mojene (MarepualibHas TOYKa,
abCONIIOTHO  TBEpJOE  TeNo,  HaealTbHas
KHUJIKOCTb, MOJIEIM  CTPOEHHUS  Ta3oB,
KUJIKOCTEH M TBEPHBIX TeEJ, CBETOBOM JIyY,
TOHKas JIMH3a, TUJIaHETapHas MOJENb aTroMa,
HYKJIOHHasi ~ MOJIeJIb  aTOMHOTO  Siapa);
COOTHOCHUTH pealibHbIe MPOIIECCHl U SIBICHUS C
M3BECTHBIMU buznuecKkuMu MOJIETISIMH,
CTPOUTH  TPOCThIE  (PHU3UYECKUE  MOJIEIH
pEATbHBIX TPOIECCOB U (HU3MUECKUX SBICHUHN
U BBIICNATH MpPU OSTOM CYIIECTBEHHBIE U
BTOPOCTETICHHbIE CBOICTBa 00BEKTOB,
MPOLIECCOB, SIBJICHMM; YMEHHE MPUMEHATh
busznueckue  Momenw Il OOBSICHEHHS
(U3HYECKUX TPOIIECCOB U PEIICHUS] y4EOHBIX

3a71ad4;

JIEKIUAX; MPOBEPKA BBIMOJHEHUS NPAKTUYECKUX
paboT; TpoBepKa BBIMOJHEHUS JAOOPATOPHBIX

3aJIaHUN

I1P y/y 07 yMeHHe OOBICHATH (PU3MUECKUE
IIpoLleCChl M CBOMCTBA Tel W  pPElIaTh
KauecTBEHHbIE  3aJaud, B TOM  4HCIE
TpeOyromiue YHCIIEHHOTO OLICHUBAHMUS
XapaKTePHBIX 3HAYEHUI (PU3NUECKUX BETUUHH,
NPUMEHEHHUsT 3HAaHUM W3 Pa3HBIX pa3JeNioB
Kypca (GU3MKH B KOHTEKCTE€ CHUTyalui
MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa;
yMEHHE BBIOMpATh aJEeKBATHYIO (U3HUYECKYIO
MOJIeNIb; ~ YMEHHME  BBIABIATH  MPUYUHHO-
CIIEZICTBEHHBIE  CBA3M M  BBICTPAauBaTh
JIOTUYECKYIO IIEMOYKY PACCYXIEHUM C OMOpoi
Ha  M3y4yeHHbIe  CBOMCTBa  (PU3HUECKUX

SIBJICHUH, buznyeckue 3aKOHBI,

NuauBuayaneHbld  OTBET, YCTHBIA ONPOC HA
JIEKIMX; MPOBEPKA BBIMOIHEHUS MPAKTUUECKUX
paboT; TpoBepKa BBHITIOJHEHHS J1a0OPATOPHBIX

3aJaHui
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3aKOHOMCPHOCTH U MOJECIIN;

TP y/y 08 YMEHHE  YBEPEHHO  pelaTh
pacueTHble 3agaud, BBIOMpas aJeKBaTHYIO
GU3NYECKyl0 MOJEeNb C  HCIOJIB30BaHUEM
3aKOHOB u bopmy, CBSI3BIBAFOIIINX
(du3nyecKrue BETUYMHBI, B YACTHOCTH, YMCHHE
3alUCBIBaTh KPATKOE YCIOBUE M Pa3BEPHYTOE
pelieHre 3aJa4u, BBIIBIATH HEIOCTAIOIIHNE
Wi U30BITOYHBIE JaHHBbIE, OOOCHOBBIBATH
BEIOOD MeTroaa peuieHus 3a/1auu,
HEOO0XOAUMBIX 3aKOHOB u bopmyu,
WCTIOJIb30BaTh CIIPABOYHBIC JaHHBIC, YMEHHUE
MPUMEHSTh METOJbl aHAIHM3a pPa3MEpHOCTEH;
YMEHHE HaXOJHUTh M UCTOIh30BaTh AHAIOTHH B
busnueckux SIBIICHUSIX, UCIIOJIb30BaTh
rpaduUeckue  METOIbl  pEIIeHUs  3ajad,
MIPOBOJIUTh MaTeMaTHYECKUE TpeoOpa3oBaHUs
W pacueTbl W OIEHHBATh PEATUCTHYHOCTH
MIOJTy4YEHHOTO 3HAYCHUS du3nueckoit
BEJIMYMHBI, B TOM YHCJIE C TIOMOIIBIO aHAJIU3a
MpEeNbHBIX CIydaeB; yMEHHUE OIpPEeIelsiTh
pa3MepHOCTh dusnveckoit BEJIMYUHBI,

IIOJIyYEHHOM IPU PELICHUH 3a1a4H;

NuauBuayaneHbld  OTBET, YCTHBIA ONPOC HA
JIEKIMAX; MPOBEPKA BBIMOIHEHUS MPAKTUUECKUX
paboT; TpoBepKa BBHITIOJHEHHS J1a0OPATOPHBIX

3aJaHul

ITP y/y 09 YMEHHUE HCIOJIb30BaTh CXEMbI U
CXEeMaTUYHbIE PUCYHKH U3YYEHHBIX
TEXHUYECKUX  YCTPOWCTB, HM3MEPHUTEIHHBIX
puOOPOB M TEXHOJOTHUECKUX MPOLIECCOB MPHU
pelleHnd  y4eOHO-NPaKTUYeCKUX  3a/ay;
yMEHHE XapaKTepu30BaTh MIPUHIIMIIBI
JEUCTBUSA TEXHUYECKUX YCTPOMCTB, B TOM
qrcie ObBITOBBIX MPHOOPOB, M MPOMBIIIIIEHHBIX
TEXHOJIOTHYECKUX  TPOIECCOB MO  HX
OMMCAaHUIO, HCIIONIb3Yys 3HAHHUS O CBOMCTBax
(U3UYECKUX  SABIEHUH W HEOOXOIUMBIC

(bI/I3I/I‘IeCKI/I€ 3aKOHOMCPHOCTH;,

NunuBuyanbHbId  OTBET; YCTHBIM OMNPOC Ha
JIEKIUSAX; TMPOBEPKa BBIMOJIHEHUS MPAKTHUYECKUX
paboT; TpoBepKa BBIMOJHEHUS JAOOPATOPHBIX

3aJIaHUN
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ITP y/y 10 YMEHHUE UCIOJIb30BaTh 3HAHUS O
(bl/I3I/I‘IeCKI/IX SABJICHUSX B HOBCCHHGBHOﬁ KU3HU
s o0ecrniedeHuss  0€30MacHOCTH  TMPHU
oOpamieHUu C OBITOBBIMH NPUOOpAaMH |
TEXHUYECKUMH YCTPOIICTBaAaMH, COXpaHEHUS
3I0POBBS u CcOOIrOIeHUSA HOPM
HKOJIOTHYECKOTO TIOBEJICHUSI B OKPYXKAIOIIeH
cpene; MMOHUMAaHHE HE00X0IMMOCTH

NPUMEHEHUs]  JOCTWXKEHUH  Qu3uku U

NunuBuyanbHbId OTBET; YCTHBIM OMNPOC Ha
JICKOUAX; IMMPOBEPKA BBIMOJIHCHUA IMPAKTHUYCCKUX
paboT; TpoBepKa BBIMOJHEHUS JAOOPATOPHBIX

3aJaHui

TEXHOJIOTUI TUIS paroHaIbHOrO
IIPUPOJOIIOJIL30BaAHUA;
[P y/y 11 OMBIT TIOMCKA, TpeoOpa3zoBanus | IHIUBUIyaIbHBIA OTBET; YCTHBIM ONpOC Ha

U TpencraBieHuss WHpopmaruu (GU3NIECKOTO
COJIepKaHuUs C HCTIOJIb30BaHUEM
WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX

TEXHOJIOTUH; B TOM 4HCIE€ YMEHUE HCKaTh
nHpopManuo (HU3NYECKOTO COJEPKaHUSI B
cetu MHTepHeT, camocTosTeNbHO HOpMYIUpYS
MOWCKOBBIA  3alpoOC; yMEHHE OICHUBATh
JOCTOBEPHOCTh TMOJNy4YEHHOW HH(pOpMAIMU Ha
OCHOBE UMEIONTNXCSA 3HaHUH u
JOTIOJIHUTENBHBIX ~ HMCTOYHHUKOB; yYMEHHE
WCIIONIb30BaTh TIPU  BBHIMIOJTHEHUH Y4E€OHBIX
3aJlaHuil  HAyYHO-TIOMYJISIPHYIO  JUTEpaTypy
(GU3MYECKOTO  COJEp)KaHUs,  CIIPaBOYHBIE
MaTtepuaibl, pecypchl  cetd  VHTepHer;
BIIQJICHUE  TpPHEMaMH  KOHCIICEKTHPOBAHUS
TeKcTa, 0a30BBIMU HABBIKAMU MPeoOpa3oBaHus
nH(pOpManuu M3 OJTHON 3HAKOBOW CHCTEMBI B
IpYTyl0; yMEHHE CO3/1aBaTh COOCTBEHHBIE
MUCEMEHHBIC U YCTHBIC COOOIIEHUS HAa OCHOBE
nH(QOpMAlIUA W3 HECKOJIBKUX HWCTOYHUKOB,
MPEJCTaBIATh PE3yNbTaThl MPOEKTHOH WU
HCCIIEIOBATENbCKOM eITeIbHOCTH, UCTIONb3YS

NOHATUIHBIN ammapar Kypca (U3MKH U

JIEKIUAX; MPOBEPKA BBIMOJHEHUS MPAKTUYECKUX
paboT; TpoBepKa BBIMOJHEHUS JA0OPATOPHBIX

3aJITaHUN
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COTIPOBOYXAasl BHICTYIIJICHUE MPE3eHTAIlUEH;

ITP y/y 12 YMEHUE COBMECTHO C yUUTEIIEM
IUIAHUPOBaTh M CaMOCTOSITENBHO IPOBOJIUTH
yuyeOHOe HCCIEOBAHME WIH IPOEKTHYIO

paboty, B ToM uucie (GopMyIupoBaTh 3a1adu

HUCCICI0BaHUs, BLI6I/IpaTB METOAbI
HUCCICI0BaHUs, COOTBCTCTBYIOIIIHEC
IMOCTaBJICHHOM oeiu, CaMOCTOATEIIBHO

MJIAHUPOBATh COOCTBEHHYID W COBMECTHYIO
JEATEeIbHOCTh B TpylIe, CIEIUTh  3a
BBITIOJIHEHHUEM nJjIaHa JeUCTBUM "

KOPPEKTHPOBATH €T0;

NuauBuayaneHbld  OTBET, YCTHBIA ONPOC HA
JIEKIMAX; MPOBEPKA BBIMOIHEHUS MPAKTUUECKUX
paboT; TpoBepKa BBHITIOJHEHHS J1a0OPATOPHBIX

3aJaHul

[P y/y 13 paclIupeHHbIe TPEACTABICHUS O
chepax mnpodecCHOHANTBHON EATEIBHOCTH,
CBSI3aHHBIX C (U3UKOH ¥ COBPEMCHHBIMH
TEXHOJIOTUSIMH, OCHOBaHHBIMU Ha
JTOCTIIKEHHSIX buznveckoit HaYKH,
NO3BOJIIONIAE  paccMaTpuBarth  (pusmko-
TEXHUYECKYI0 00JIacTh 3HAaHUU Kak cdepy
cBOCH Oymymiei npodeCCHOHAIBHON
JeSITeTbHOCTH; c(OPMHPOBAHHOCTH
MOTHUBallMM K  MPOAODKCHHIO  H3YUCHUS
¢u3ukn Kak MNpoQWIBHOTO TMpeaMeTa Ha

YPOBHE CpeHEro 00111ero oopa3oBaHus.

NunuBuyanbHbId OTBET; YCTHBIM OMNPOC Ha
JICKOUAX; IMMPOBEPKA BBIMOJIHCHUA IMPAKTHUYCCKUX
paboT; TpoBepKa BBIMOJHEHUS JA0OPATOPHBIX

3aJaHul
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6. JIMCT AKTYAJIM3AIIUU ITPOT'PAMMBbI

/laTa akTyanuzanuu

PeBy.]'IBTaTBI aKTyaJIu3alnuunu
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ITPHJIOKEHUE 1

Cunxponusanus odpasoBareibHbIX pe3yabTaroB ®I'OC COO u ®I'0C CIIO

HaumenoBanne OK, IIK

corsaacuo ®IOC CI1O

HaumeHoBaHHMe  JIMYHOCTHBIX
pesyabTatos (JIP)

coriaacuo ®IrocC COO

HaumeHoBaHue
Metanpeametrnbix (MP)
pe3yabTaToB

corjacao ®I'OC COO

OK 01. Beibupats criocoObt
pelieHus 3a1a4
npodeccroHabHOM
JeSTeIbHOCTH,
MPUMEHHUTETBHO K
Pa3IMYHBIM KOHTEKCTaM.
[IK 4.1. TIpoBoauTH
XUMUAYECKHI U (PU3UKO-
XUMHUYECKHUN aHAIN3 B
COOTBETCTBHH CO
CTaHJIaPTHBIMU U
HECTaH/IapTHBIMU
METOJIMKAMH, TEXHUYECKUMU
TpeOOBaHUSMH U

TpeOOBaHUSMU OXPaHbI

TpyJa.

JIP 01 mposBneHue uHTEpeca K
UCTOPUU U COBPEMEHHOMY
COCTOSIHUIO pOCCUICKON
¢bu3nveckoil HaykH;

JIP 03 roTOBHOCTh K AKTUBHOMY
YYaCTHIO B 00CYXICHIH
0O0IIECTBEHHO3HAUYNMBIX u
ATUYECKHX TPOOJIeM, CBSI3aHHBIX
C MPaKTHYECKUM MpPHUMEHEHUEM

JTOCTIKCHHUHN (PU3HUKH;

MP 01 BBISIBIATH u
XapaKTepu30BaTh CYIIECTBEHHBIE
MpU3HAKA OOBEKTOB (SIBICHUN);

MP 04 BBIABIATH MIPUYMHHO-

CJIEICTBEHHbBIE CBSI3U npu
M3Y4eHUH (PU3NYECKUX SBICHUI
U TIPOIIECCOB; JeNaTh BHIBOJABI C
WCIIONb30BAHUEM  JI€YKTUBHBIX
u WHIYKTUBHBIX
YMO3aKII0YeHUH, BBIJIBUTaTh
TUIOTE3bl O  B3aHMMOCBA3SX

(U3HYECKUX BEIIMYUH;

OK 02. Mcnonp3oBaTh
COBpEMEHHBIE CpPe/ICTBA
MOWCKA, aHaJN3a U
HUHTEPIIPETAIIH
nHpopManuu u
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 33424
npodecCuoHATBHON
NesITeNIbHOCTH;

[1IK 4.2. IIpoBOAUTH OLIEHKY

1 KOHTPOJIb BBIITOJIHCHUA

JIP 06 pasBurue Hay4YHOU
M0003HATENILHOCTH, WHTEpeca K
HCCIIeI0BaTEIbCKOM
ACATCIIBHOCTU.

JIP 05 oco3nanue [IEHHOCTH
(hU3UIECKO HayKH KaK MOIITHOTO
I/IHCTPYMCHTa IIO3HAHUA ana,
OCHOBBI paBBI/ITI/I}I TGXHOJIOFI/If/'I,
Ba)KHEHIIIEH COCTAaBJISIIONIEH

KYJIbTYPBI;

MP 02 ycTtaHaBIuBaTh
CYIIIECTBEHHBII MpU3HAK
KJaccu(UKaluU, OCHOBAaHUS IS
000011IeHUS 1 CPAaBHEHUS;

MP 03 BBIABIATE

3aKOHOMEPHOCTH u
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX dakrax,
TAHHBIX " HaOJIOICHUSX,

OTHOCAIIHUXCA K (1)I/IBI/I‘ICCKI/IM

SBJICHUAM,
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HaumenoBanne OK, IIK

coraacuo ®IOC CI10

HaumeHoBaHHe  JIMYHOCTHBIX
pe3yabtatos (JIP)

corjacuo ®I'OC COO

HaumeHoBaHue
MetanpeametrHbix (MP)
pe3yJabTaToB

corsiacuo d1OC COO

XUMHUYECKOTO U (PU3UKO-

XHUMHUYCCKOI'O aHaJIn3a.

OK 03. I[imanupoBaTh u
peann30BbIBaTh COOCTBEHHOE
npogeccuoHaTbHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeanpUHUMATETbCKYIO
NesITeNIbHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUSA 1O
(uHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsX;

[IK 4.2. ITpoBOaUTH OLIEHKY
U KOHTPOJb  BBIIOJHEHUS
XUMHYECKOTO U

bu3uKo-

XHUMHUYCCKOI'O aHaJIn3a.

JIP 06 pasButue Hay4YHOU
M0003HATENILHOCTH, WHTEpeca K
HCCIIEI0BATENIBCKOU

ACATCIIbHOCTH.

MP 05 caMOCTOSITEILHO

BBIOMpATh  CIOCOO  pelIeHus
yueOHOU (u3uveckoil 3amaun
(cpaBHEHME HECKOJIbKUX
BAPUAHTOB  pEIICHHS, BBHIOOD
HanoOoJee [MOAXOJISIIIETO C
YUETOM CaMOCTOATENBHO

BBIJICJICHHBIX KPUTEPHUEB).
MP 06 npoBoauTH o

CaMOCTOATCIIBHO COCTAaBJICHHOMY

TJIaHy OIIBIT, HECJIOKHBIN
buznyeckuit 9KCIIEPUMEHT,
He0O0JIbIII0E HCCIIeIOBaHUE

(hU3UIECKOTO SBIICHUS,

OK 04. O¢ddexruBHO
B3aUMOJIEVCTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie;

[IK 4.2. ITpoBOaUTH OLIEHKY
U KOHTPOJb  BBIMIOJHEHUS
XUMHUYECKOTO H  (HU3HKO-

XHUMHUYCECKOI'O aHaJIn3a.

JIP 09 chopmMupoBaHHOCTH

HaBbIKa pedIeKCHH, TpPU3HAHUE
CBOETO TpaBa Ha OMHUOKYy |
TaKOrO JK€ IIpaBa y JpYyroro

YCJIO0BCKaA.

MP 07 onleHuBaTh Ha

NPpUMCHUMOCTb U JOCTOBCPHOCTH

nH(pOpMAaLINIO, TOJYYEHHYIO B
XoJe UCCIIETOBaHUS W
JKCIEPUMEHTA;
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HaumenoBanne OK, IIK

coraacuo ®IOC CI10

HaumeHoBaHHe  JIMYHOCTHBIX
pe3yabtatos (JIP)

corjacuo ®I'OC COO

HaumeHoBaHue
MetanpeametrHbix (MP)
pe3yJabTaToB

corsiacuo d1OC COO

OK 05. OcymiecTBisTh
YCTHYIO U IUCEMEHHYIO
KOMMYHUKAIIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit deneparyu ¢
y4eToM 0cOOEHHOCTEH
COLMAILHOIO U KYJIBTYPHOIO
KOHTEKCTA.

[1K 4.3. IIpoBouTH
PErucTpalnio, paCUeThl,
OLICHKY U
JOKYMEHTUPOBaHNE

pE3yNIbTaTOoB.

JIP 07 Bocmpusite

ACTETUYECKUX Ka4yecTB
¢buznveckoi HayKH: eé
TapMOHUYHOTO MOCTPOCHHS,
CTPOToCTH, TOYHOCTH,
JTAKOHUYHOCTH.

JIP 09 chopmMupoBaHHOCTH

HaBbIKa pedIeKCHH, TpPU3HAHUE
CBOETO TpaBa Ha OMHUOKYy |
TAKOTO K€ TMpaBa y JpPyroro

YCJIO0BCKaA.

MP 08 camocTosTenbHO
dbopMynupoBath OO0OOIICHUS W
BBIBOJIbI

o pe3ynpTaraMm

MPOBEAEHHOTO HaOJIIOIeHNS,

OIIbITa, UCCIICAOBAHUI,

OK 06. IIposBasaTh
IPa’KJaHCKO-
MaTPUOTHYECKYIO TIO3HUIIUIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE TOBEJICHUE Ha
OCHOBE TPAUIIMOHHBIX
00III1eUeI0BEYECKUX
IIEHHOCTEH, B TOM YHCJIIE C
y4€TOM rapMOHM3ALUU
MEKHAI[MOHAIILHBIX U
MEXPEJIUTHO3HBIX
OTHOIIIEHUM, TPUMEHSThH
CTaHJapThl
AHTUKOPPYILIUOHHOTO

MMOBEIEHUS

JIP 04 oco3HaHue BaKHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB
B ICATEIBHOCTH YUYEHOTO.

JIP 02 1neHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUNCKUX

yuEHBIX-(DU3HUKOB.

MP 07 onleHuBaThH Ha

NPpUMCHUMOCTb U JOCTOBCPHOCTH

nH(pOpMaLINIO, TONYYEHHYIO B
XoJe UCCIIETOBaHUS Wi
JKCIEPUMEHTA;

OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO OKpYKaroliei

Cpelibl, pECypCoCOepeKEeHHUIO,

JIP 08 oco3HaHue IIEHHOCTHU
6e3omacHOro 00pa3a KM3HU B

COBPCMCHHOM TCXHOJIOTHYCCKOM

MP 04 BbISIBASATh NPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MPU

M3y4YeHUH (PU3MUECKUX SBICHUI
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HaumenoBanne OK, IIK

coraacuo ®IOC CI10

HaumeHoBaHHe  JIMYHOCTHBIX
pe3yabtatos (JIP)

corjacuo ®I'OC COO

HaumeHoBaHue
MetanpeametrHbix (MP)
pe3yJabTaToB

corsiacuo d1OC COO

3¢ pexTUBHO NEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHSIX.
[1IK 4.3. TIpoBoauTh
pEerucTpalmio, pacueTsl,
OLIEHKY 1
JOKYMEHTHUPOBaHUE

pE3yAbTATOB.

MUpE, BaKHOCTH TPaBHUIT
0€30IaCHOTO IMOBEICHHUA Ha
TpaHCIOPTE, HAa OpOrax, ¢
AIIEKTPHYECKUM M TETUIOBBIM
000pyI0BaHUEM B JOMAIITHUX

YCIIOBHUSIX

Y TIPOIIECCOB; JIeJIaTh BBHIBOJIBI C
WCIIOJIb30BAHUEM JICTYKTUBHBIX
Y UHAYKTUBHBIX
YMO3aKJIFOUCHHUH, BBIIBUTATh
TUIOTE3BI O B3aHUMOCBS3IX

(U3HYECKUX BEIMYUH;

OK 08. Ucmnonp30BaTh

cpencTa pU3HIECKOM

JIP 08 oco3nanue [EHHOCTH

Oe3omacHOTO o00pa3a >KU3HU B

MP 08 caMOCTOSITEILHO

dbopmynupoBath 0000IICHUS U

KYJIBTYPBI JJIS1 COXPAHEHUSI U | COBPEMEHHOM TEXHOJIOTHYECKOM | BBHIBOJIBI o pe3ynpTaraMm
YKPEIUICHHUs 3J0POBbS B MUpE, BaXHOCTH NpaBUi | MPOBEAEHHOTO HaOIIOACHNUS,
nporecce 0e30IaCHOrO  MOBEAEHUS  HA | OMbITA, UCCIIEIOBAHHUS;
npodeccuoHaTbHON TpaHCHOpTe, Ha JOporax, c

JesITeTbHOCTH U AJIEKTPHUUECKUM M TEIJIOBBIM

NOJIAeP KaHUS 0o0OpyZOBaHHEM B JIOMAIIHUX

HE00XOAUMOTO YPOBHSI YCIOBHSX

buznvecKoi

MOJITOTOBJICHHOCTH.

IIK 1.3. Konrtponuposarb

HEoO0XOAMMBIE MTapaMeTphl Ha

COOTBETCTBHE TPEOOBAHUSM.

OK 09. ITonp30BaThCs JIP 06 paszButue HayuyHoi | MP 07 onieHuBaTh Ha

npodeccrnoHabHOM
JOKYMEHTalen Ha
roCyJAapCTBEHHOM H
WHOCTPAHHOM SI3BIKAX.
[1IK 4.3. TIpoBoauTh
PETUCTPAIINIO, PACUETHI,
OIICHKY 1
JOKYMEHTHUPOBaHUE

pE3yIAbTATOB.

M0003HATENILHOCTH, WHTEpeca K
HUCCIIEI0BATENbCKON

JCATCIIBHOCTH.

NPpUMCHUMOCTb U JOCTOBCPHOCTH

nH(pOpPMALINIO, TIOJYYEHHYIO B
XoJe UCCIIETOBaHUS W
JKCIEPUMEHTA;
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IMPUJIO’)KEHHE 2

IIpeeMcTBEHHOCTH

00pa3oBaTeIbHbIX

oOpa3zoBaTtesibHbIMHU pe3yabTatamMmu @I'OC CIIO

(mpoheccoHaIbHO-OPUEHTUPOBAHHAS ~ B3aMMOCBSI3b

npodeccueit/crnenuaibHOCTHIO)

pe3yJbTaToB

oroc  CooO

(mpeaMeTHBIX) C

001eo0pa3oBaTeIbHOTO  MpeaMeTa ¢

HanmeHoBanme HanmeHnoBanme HaunmenoBanue HanmeHnoBanme
o0menpogeccHOHANBHBIX | MPO(eCCHOHATBHBIX npeAMeTHBIX pa3aesioB/TeM B
AMCHUIINH ¢ | moayJen (MAK) ¢ | pesyabratoB  PI'OC | padoueit
0o0pa3oBaTeJbHbIMHU 00pa3oBaTeJbHbIMHU COO, HMEKIIUX | MporpaMMe 1o
pe3yJbTaTamu, pe3yJbTaTamu, B3aumMocBsizb ¢ OP | npeamery
HMeEI MU UMeInMHA B3anMocBsa3s | ®I'OC CIIO

B3aMMOCBS3b ¢ | ¢ npeameTHbiMu OP

npeameTabivmu OP

OI1.02 OcHosol | IIM.O1 [Toaroroska | [1P y02 sgagusa o | Tema 3.1
AQHAIUTUYECKOW  XUMUU. | pabodero MecTa, | Buaax Marepuu | DIIEKTPUUECKOe
KonudecTBeHHbI aHaMu3. | JIAOOPATOPHBIX  YCIIOBUH, | (BEIIECTBO H  IIOJE), | TOJE.

VYMeTh: CpEeACTB W3MEPEHUH, | IBMKEHUN Kak crocode | Tema 3.2.

- OCYIIECTBIISATH | UCIIBITATEIHHOTO CYIIECTBOBaHUS 3aKoHbI
HaJlaAKy J1abopaTtopHoro | obopynoBaHus, mpod U | Marepuud, 00 aTOMHO- | TIOCTOSHHOTO
obopynoBaHus JUISL | paCTBOPOB K TPOBEJACHUIO | MOJIEKYJISIPHOM TEOPHUU | AIEKTPUUECKOTO
MPOBEJICHUSI XMMHMYECKOTO | aHallu3a B COOTBETCTBUU C | CTPOCHHS BEIIECTBAa, O | TOKa.

U (PU3UKO-XMMHUYECKOTO | TPEOOBAHUSIMU dbusznveckoit cymuoctu | Tema 3.3.
aHanus3a; HOPMAaTUBHO-TEXHUYECKON | SIBJICHUU IPUPOABI | DINEKTPUUECKUI

- coOupaTh | TOKyMEHTAIUH, (MeXaHMYECKUX, TOK B
nabopaTopHble YCTAHOBKHU | TpeOOBaHUSIMU OXpaHbl | TETJIOBBIX, pa3IMYHbIX
[0 HMEIOLIUMCSl CXeMaM | Tpyla M DJKOJOTMYECKOH | DIEKTPOMAarHUTHBIX U | Cpelax.

o PYKOBOJCTBOM | OE€30MACHOCTH. KBaHTOBbIX);  yMmeHue | Tema 5.1
nabopanrta 6onee Boicokoit | [1IK 1.1Tloaroroska YBEPEHHO pasnuyate | [Ipupona csera.
KBaTM(UKAIIIH; pabouero MecTa, | SBICHHUS (paBHOMEPHOE

- HabmomaTh 3a | JabOpaTOPHBIX  YCJIOBHUH, | U HEpPaBHOMEPHOE

paboToii  ;mabopaTOpHOH | CPEACTB  U3MEPEHUN U | ABUKCHHE,

49




YCTAaHOBKM M CHHUMAaTh €€
MOKa3aHus;
- OCYUIECTBIIATH

XUMUYECKUA ©  (PU3UKO-

XHUMHYCSCKHI aHaJu3;
- MOJIb30BaThCSI
arraparypoiu 51
npubopamu

3HaTh:

- IpaBUJIA SKCILTyaTalluu
npuOOPOB U YCTAHOBOK.

- TPaBUMETPHUYECKHE,
TUTPHUMETPUYECKHE,
OINITHYECKHE,
AJIEKTPOXUMHUYECKHE

METOJBI aHaJInu3a.

UCIBITaTEIHHOTO
obopynoBaHus TUTS
MIPOBE/ICHUS aHAJIHN3a.

IIK 1.2IToaroraBinBaTth
poObl (GKUIKHWE, TBEP/IbIC,
ra3oo00pasHbie) U PacTBOPHI
3aJIaHHON KOHILIEHTpaluu K
NPOBEJCHUIO aHalIM3a B

COOTBETCTBHUH C IIpaBUIaMHU

paboThl ¢ XUMHUYECKUMH
BeIIeCTBaMun u
MaTepuaIamH.

[IK 1.3 KonTponupoBarh
HEOOXOUMBIC IMapaMeTpPhI
Ha COOTBETCTBUC

TpeOOBaHUSM.

Ymersb:
Opranu3oBbiBaTh  pabouee
MECTO B COOTBETCTBHH C
TpeOOBaHUSIMH

HOPMATUBHBIX AJOKYMCHTOB

U TpaBUJaMU  OXpaHbI
Tpyaa;
BECTH JIOKYMEHTAllUI0 B

XUMHUYECKON JabopaTopuu;

IIoAroTaBJIMBATH
obopynoBanue (mpuoOOPHI,
anmaparypy) W Jpyrue
cpencTsa U3MEPEHUSIK
MIPOBEJICHUIO
IKCIIEPUMEHTOB;

OCYILIECTBIISTH MPOBEPKY M

MIPOCTYIO

1a00paTOPHOTO

PETYIHUPOBKY

PaBHOYCKOPEHHOE
IBIDKEHHE, CBOOOIHOE

naacHuc TCJ1, ABMXKCHUC

o OKPY>KHOCTH,
WHEPTHOCTb,
B3aMMOJCHCTBHE  TeI,

pEaKTHBHOE JIBUXKCHUE,
HEBECOMOCTD,
paBHOBECHE

MaTepUAIbHON TOYKH U

TBEP/OTO Tena,
nepeaayda JABJICHUS
TBEPABIMU TeJIaMHu,

JKUJIKOCTSIMH W Ta3aMH,
IJ1aBaHHUC TCII,
KoJie0aTeIbHOe
JIBIDKEHHE
(rapMOHHYECKHE
KoJIeOaHUsI,
3aTyXxawiiue
KOJIEOaHHS,
BBIHYKICHHBIC
KoneOaHus), pPEe30HAHC,
BOJIHOBOE

JIBIDKECHUE

(pactipocTpaHeHue u

OTpa)keHHue 3ByKa,
UHTEpEpEHIHS u
TG paKIus BOJIH),
TETIJIOBOE JIBIDKCHUE
YaCTHIL BEILIECTBA,
muddy3us,  TEIIoBoe

pacHIMpeHue U CKaTue,
TEIUIOOOMEH U TEIIOBOE
paBHOBECHE, TEIUIOBBIC

noTepu, IUIABJICHUC U
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000pyIOBaHUsA,  COTJIACHO
pa3paboTaHHBIM
UHCTPYKLUUAM MW JIPYrou
JOKYMEHTAINH;
UCIIOJIb30BATh

o0opynoBaHWE | JIpyrue
cpeacTsa U3MEpeHUs

CTpOro B COOTBCTCTBUU C

WHCTPYKIHASIMH3aBOI0B-
H3TOTOBHUTEIICH;

coOmogaTte  0€30IacHOCTh
npu pabote c

a0opaTOpHON TOCYAOH |

npudopamu;
co0uro1aTh npaBuiIa
XpaHCHUA, HCIIOJIB30BAHUA

U YTHIU3AIUH XUMHAYECKUX
PEaKTHBOB;
UCIIOJIb30BATh cpencTBa

VHIUBUYyaIbHOMN 3aILMTHI;

UCIIOJIb30BaTh cpencTaa
KOJUICKTHBHOM3aIINTHI;
co0uro1aTh npaBuiIa

MOXapHO# 0€30IaCHOCTH;

coOJro1aTh npaBuiIa
31eKTP0OE30MacHOCTH;
OKa3bIBaTh MEPBYIO

JOBpa4eOHYIO MOMOIIb TPH
HECUACTHBIX CITydasX;

coOro1aTh npaBuia
OXpaHbI TpyIa mpu padboTe C
arp€CCMBHbBIMU cpeaamMu;
MPOBOJUTHOTOOP TMpPoO w
00pasmoB Il MPOBEICHUS

aHajamn3a;

KpUCTAITU3aLus,
napooOpa3oBaHue
(ucriapeHue U KUIEHHE)
u KOHJICHCALUS,
MOBEPXHOCTHOE
HaTSKEHHE,
CMayuBaHUeE,
KalMWJUISIPHBIC  SIBJICHUS,
JEKTpU3ALIHS Ten,
B3aUMOJICHCTBUE
ANEKTPUUECKUX
3apsI0B, JIEACTBUE
AIEKTPUYECKOTO  TOJIS
Ha AIEKTPUYECKUI
3apsn, JEUCTBUSA
ANEKTPUUYECKOTO  TOKa,
KOPOTKOE  3aMbIKaHUE,
B3aUMOJICHCTBUE
MarHuTOB,
AJIIEKTPOMArHUTHAS
WHIYKIUA, JIEUCTBUE

MargsuTHOro 1oJjisi Ha

IIPOBOJHUK C TOKOM,
IPSAMOJIMHENHOE
pacnpocTpaHEeHHE,
OTpakCHHE u
IIPEJIOMIIEHUE CBETAa,
IIOJIHOE BHYTpEHHEE
OTpakCHHE CBETa,
JUCTepeus CBeETa,

pa3I0KEHUE CBETOBOIO
U3JIy4eHUSI B  CIIEKTD,
€CTECTBEHHAs
PagOaKTUBHOCTD,

paauoaKTUBHbBIC
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paboTath C XUMHUYECKUMH

BEIIIECTBAMU c
COOJIIOICHUEM TEXHUKHU
0e30macHOCTH n
JKOJIOTHYECKOMH
0e301acHOCTH;

TOTOBUTH XUMHUYCCKHUC
pEaKTHUBBI,

MTPOBOIUTH OUYHCTKY
XAMHYECKUX PCaKTUBOB

Pa3IMYHBIMH CIIOCO0AMU;
UCIIOJIb30BaTh XUMHUYECKYIO
mocyny o011ero u

CIICIUaJIbHOIOHA3HAYCHU A,

HCIIOJIB30BATh MEPHYIO
IIOCyly H IIPOBOIUTL €€
KaTHOPOBKY

3HaTth:

IIpaBUJIa OXpaHbL TPyaa IpU
pabore ¢ arpecCUBHBIMHU
cpenaMu u
JIETKOBOCIIIIAMEHSIOIIIIMUCS
JKUJIKOCTSIMU,

BU/IbI I/IHCprKTa)Ka;

ITJK BpemHbix BEHIECTB B

BO3/IyXe paboueii

30HBI;
KJ1accu(UKanuio
XUMHUYECKHX PEaKTHUBOB;
npaBUja  WCIOJIB30BaHUS
XUMHAYECKHX PEaKTHUBOB;
nocyzaa o0riero u
CHEIMAILHOTO Ha3HAYCHUS;
MpaBUJa MBITbS M CYIIKH
XUMHYECKOH TTOCY/IbI;

IpaBujia HUCIIOJIBb30BaHUA

IpeBpalleHHs] aTOMHBIX

anep, BO3HUKHOBCHHUC
JMHENYaToro  CHekTpa
W3ITYYICHHS) o
OTHMCAHUIO ux

XapaKTEPHBIX CBOWCTB U

HA OCHOBE  OIIBITOB,
JEMOHCTPHUPYIOIIHX
IaHHOE buzngeckoe
SIBTICHHE; YMEHHUE
pacrno3HaBaTh
MPOSIBIICHUE M3YYECHHBIX
(GUBUYECKUX SIBIICHUHA B
OKpYXKalolleM  MHpE;
pemarh MpPaKTHYEeCKHe
3a/1a4¥, BBIACTSS B HUX
CYIIIECTBEHHbBIE
CBOWCTBAa MW MPU3HAKU
bu3HYECKUX SIBICHUN
[P y 06

IOHUMaHHe

XapaKTEPHBIX CBOWCTB U

YCIOBUU
MPUMEHHUMOCTH
bU3HMYeCKUX  Mojenen
(MaTepuanbHass  TOYKA,
a0COTFOTHO TBEpAOe
TeNo, ujeanpHas
KHUJIKOCTb, MOJIEITN
CTPOCHUS ra3os,

JKUJIKOCTEX M TBEPIBIX

TeJl, CBETOBOH

ayd,
TOHKast JIMH34,

IJ1aHETapHas MOICIb

aToMma, HYKJIOHHas
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MEpHOW TIOCYyBI M € €€
KaJOpOBKU I'oCT

25794.1-83.

o

«PeakTuBbI.
MeTonpr MIPUTOTOBJICHUS
TUTPOBAaHHBIX  PAacTBOPOB
JIUIS  KHCJIOTHO-OCHOBHOTO
TUTPOBAHUA; OCHOBHBIC

IIPUEMBI paboThI Ha
AHATTUTHYECKUX "
TEXHUYECKHUX BECAX;
MIPUEMBI pas3aeneHus
BEIIECTB 1 HOHOB;
CIIOCOOBI BBIPOKCHUS
KOHIICHTPAIIUU PACTBOPOB;
HOpPMATHBHBIE JIOKYMEHTHI,
UCTIOJIb3yEeMbIE ISt
MIPUTOTOBIICHHSI PACTBOPOB;
NpaBUiIa MPUTOTOBIICHHUSI
" CTaHJapTU3AINH

pacTBOpPOB.

MOACIb dTOMHOTI'O

a1pa); COOTHOCHUTH
peaipHbBIe TPOLECCHl |
SIBIICHHUSI C M3BECTHBIMHU
bu3UIeCKUMHU
MO/IEIISIMH, CTPOHTH
npocTeie  (U3NYECKUE
MOJIeNTN peaTbHBIX
IPOIIECCOB "
(GU3UYECKUX SBICHUU U
BBIICTISITE TP OTOM
CYIIIECTBEHHbBIE u
BTOPOCTETICHHBIC
CBOIiCTBa 00BEKTOB,
MPOLECCOB,  SIBIICHUM;
yYMEHHE MPUMCHSITh
buznIeckue MOJIENHN
IUIA 00BsICHEHUS
($u3nUeCKUX MPOIECCOB
U peuleHus y4eOHBIX
3ajay;
ITP y 09 YMEHHE
UCIIONIb30BaTh CXEMbI U
CXEMaTUYHBbIE PUCYHKHU
U3YUEHHBIX
TEXHUYECKHUX
YCTPOMCTB,
HU3MEPUTEIbHBIX
puoOpOB u
TEXHOJIOTUIECKUX
IPOIIECCOB npu
peleHnn yueOHO-
NPaKTUYECKUX  3ajad;
yYMEHHUE

XapaKkTepU30BaTh
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OPUHLMIBL  JIeHCTBUSA
TEXHUYECKUX
YCTPOMCTB, HCIIOIb3YS
3HaHUS O CBOMCTBAxX
(GU3UYECKUX SBICHUU U
He00OX0INMBIE
dusnueckue

3aKOHOMCPHOCTH.
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IMPUJIO’)KEHHUE 3

HJIZIHP[pOBaHI/Ie y'—leﬁﬂblx 3aHATHIL C HCMOJIb30BAHHEM AKTHBHBIX H HHTEPAKTHBHBIX

¢opM u meTo10B 00yUEeHUS

AKTHBHBIE U
HHTepaKkTUBHbIe | dopMupyeMble
Ne Kou.
Tema yueGHOro 3aHATUS phopmbI U | YyHHUBepcaJIbHbIe yueOHbIe
n/n 4acoB .
MeTO/bI AeiicTBUSA
o0y4eHusi
1.  [Dnexktpuueckoe noie. 2 Ypox cllozHaBarenbHbIE
[TpuGopsl  1aGopaToOpHOrO MCIIONb30BaHNEeM | (oOecreynBaroT
QHaJIN3a, T7Ie UCIOJIb3YETCs TEXHOJIOTHH HCCIIEI0BATENBCKYIO
PIEKTPUYECKOE TOJIE. «Mo3roBoii KOMITETEHTHOCTb, yMEHHUE
ITYPM» paborars ¢ nHpopmariuei)
OKO02
2. MarauTHOE TI0JIE. 2 Pa6ora B ManbixKoMMyHHKATHBHBIE
[IpuMeHeHre MarHuTHOTO rpynmnax (0GecIieunBaroT COLMAIIBHYIO
mons B J1abOpPaTOPHOM KOMIIETEHTHOCTh U y4eT MO3ULUU
AHAIA3C. JPYTUX JIIOAEH, YMEHUE CIIyLIaTh
u BCTYIaTh B JTAJIOT,
y4acTBOBaTb B  KOJUIEKTMBHOM
00CYXJIEHHH npooiem,
B3aUMO/JICHCTBOBATh 51
COTPYAHUYATh CO CBEPCTHUKAMHU
1 B3POCITBIMH)
OK04
3.  [lepemeHHBIH TOK. 2 Ypox cllozHaBaTenbHbIE
[lepemeHHBIH TOK B MCIIOJIb30BaHUEM | (0OecTeunBaroT
npudopax A (PU3UKO- TEXHOJIOTUH HCCIIEI0OBATENBCKYIO
XUMHUUYECKOr0 aHAJIN3A. «Mo3roBoi KOMIIETEHTHOCTb, YMEHHE
LITYPM» pabotath ¢ HHpOpMAaIeit)
OKO09
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