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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOI'PAMMBI
YUYEBHOI'O IIPEAMETA

[Tporpamma yuebnoro npeamera OYI1.06 @usnka pazpaboTaHa Ha OCHOBE:

-eepanbHOrO TOCYJAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa CpPeaHEro oOIero
obpazoBanus (nanee — ®I'OC COO);

-TIPUMEPHON OCHOBHOW 00pa30BaTEIBHON MPOrpaMMBI CPEIHEro o00Imero oopazoBaHUs
(manee — [TOOIT COO);

-penepanbHOTO rOCyAapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHaapTa CpeIHero
npodeccuonansHoro odpazosanus (naisee — GI'OC CIIO) no mpodeccuun 18.01.34 JlabopaHT mo
KOHTPOJIIO KAadecTBa CHIPbs, PEAKTUBOB, IMPOMEXKYTOUYHBIX MPOAYKTOB, TOTOBOH IPOIYKIIHH,
OTXOJI0OB MPOU3BOJICTBA (ITO OTPACIISIM).

-pUMEepHON  paboueil mporpaMMmbl  00mIe0Opa3oBaTeNbHON  y4eOHOW  AMCIMITIIUHBI
TEXHUYECKOTo npoduiast (A5 nmpodeccuoHanbHbIX 00pa3oBaTEeIbHBIX OpraHnu3aluil);

-yuebHoro Twrana mo mnpodeccun 18.01.34 JlaGopaHT MO KOHTPOJO KAauecTBa CHIPHS,
PEaKTHBOB, TPOMEXKYTOUHBIX TPOIYKTOB, TOTOBOW MPOIYKIHWH, OTXOAOB MPOU3BOJACTBA (I10
OTpaCIIsIM).

-paboueii mporpammbl BocnuTaHus 1o mnpodeccun 18.01.34 JlaGopaHT MO KOHTPOIIO
KayecTBa CBIPbS,, PEAKTHBOB, IMPOMEKYTOUYHBIX MPOAYKTOB, TOTOBOM MPOAYKIMH, OTXOJOB
MIPOU3BOACTBA (TI0 OTPACIISM).

[Tporpamma yuebnoro mnpeamera OVYIL.06 @uszuka paspaboTaHa B COOTBETCTBHH C
Konuenmueil npenopaBanust o01eo0pa3oBaTeNbHBIX JUCHUILIMH € Y4ETOM HpoQecCHOHaTbHON
HAIpPaBJIEHHOCTH IPOrpaMM CpPeIHEro Npo¢eCcCHOHaIbHOrO0 00pa30BaHUs, pealu3yeMbIX Ha Oasze
OCHOBHOTO 00111ero o0pa3oBaHUs, YTBEPKICHHON pacropsskeHueM MUHHCTEpCTBA MPOCBELICHUS
Poccuiickoit ®Penepanun ot  30.04.2021 Ne P-98, Ha ocHoBanuu mnuchMa JlemapraMmeHTa
rOCyJapCTBEHHOM TMOJUTUKM B cdepe cpenHero npoQeccuoHaIbHOro o0pa3oBaHUS U
npodeccuoHanpHOrO 00y4YeHHMs: MuHHCTEpCcTBa TmpocBemieHus: Poccuiickoit @denepanuu  OT
30.08.2021 Ne 05-1136 «O HampaBlIeHUH METOIUK MPETOTABAHUS.

Conepskanne padoueli mporpammsl 1o npeamety OVYI1.06 dusuka pazpaboTaHo HA OCHOBE:

- CHHXpOHU3a1uK obpazoBareibHbIX pe3yinbraToB @PI'OC COO (JINYHOCTHBIX, MPEAMETHBIX,
metarnpenmeTHbix) 1 I'OC CIIO (OK, I1K) ¢ yuerom npoduiabHON HanmpaBIeHHOCTH mpodeccun/
CIEIHAIbHOCTH;

- UHTETpaly W TPEeMCTBEHHOCTH coaepxkanus 1o mpeamery OVIL.06 Dusuka u

coJiepKaHus y4eOHBIX TUCIUILINH, TpodeccuoHambHbIX Moayieit @I'OC CIIO.



1.1 MecTto y4eOHOro npeamMera B CTPYKType OCHOBHOI 00pa3oBaTe/1bHOM NMPOrpamMMBbl:

VYueonsiii mpeamer OVYIL.06 ®usuka nzydaercs B 001eo0pa3oBaTeIbHOM IIUKIE OCHOBHOM
00pasoBaTebHOI MporpaMMbI cpeHero npodeccrnoHaabHoro obpazopanus (mamee — OOII CIIO)
nomnpogeccun 18.01.34 JlaGopaHT MO KOHTPOJIIO KauyecTBa CHIPbS, PEAKTHBOB, MPOMEXKYTOUHBIX
IPOAYKTOB, TOTOBOM MPOIYKIMH, OTXOJOB NPOU3BOACTBA (IO OTpacisiM) Ha 0a3e OCHOBHOIO
o01rero 00pa3oBaHus C MOJIYYCHUEM CPETHETO 00IIeT0 00pa30BaHMUs.

Ha uzydenune npeamera OVYIL.06 ®usnka mo CIIO mo mpodeccun 18.01.34 JlaGopaHT mo
KOHTPOJIIO KauyecTBa CbIPbSl, PEAKTUBOB, MPOMEKYTOUHBIX MPOAYKTOB, TOTOBOM MPOIYKILHUH,
OTXOJ0B MPOU3BOJICTBA (IO OTPACIISIM).

OTBOJUTCS 228 4acOB B COOTBETCTBHM C Y4eOHBbIM Iu1aHOM To crenuanbHocT CIIO mo
npodeccun 18.01.34 JlaGopaHT 1O KOHTPOJIFO KayecTBa CHIPbsS, PEAKTHBOB, MPOMEKYTOUHBIX
IPOAYKTOB, TOTOBOM NPOAYKIIMH, OTXOJI0B IIPOU3BOACTBA (II0 OTPACIISIM).

B mporpamme TeopeTHyecKre CBEICHUS JOMOIHIIOTCS JTaOOpaTOPHBIMHU U MPAKTHUYECKIMHU
3aHATUSIMU B COOTBETCTBUHU C y4eOHBIM TiaHOM 1o mpodeccun 18.01.34 JIaGopaHT MO KOHTPOIIIO
KauecTBa CHIPbsl, PEAKTUBOB, MPOMEXKYTOUHBIX TMPOJYKTOB, TOTOBOW MPOIYKIUHU, OTXOJIOB
MIPOU3BOACTBA (IO OTPACIISIM).

[IporpaMmMa coepKUT TEMAaTUYECKUN IUIAH, OTPAXKAIOLINN KOJIMYECTBO YaCOB, BBIIEIAEMOE
Ha U3y4eHUE pa3ziesioB U TeM B pamkax npeamera OYIIL.06 dusuka.

Kontpons kauectBa ocBoenus mnpeamera OVYIL.06 ®Pusuka npoBOoIUTCS B Ipoliecce
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTaLUK.

Texymmii KOHTPOJIb POBOJKUTCS B MpeesiaX yueOHOro BpeMEeHH, OTBEIEHHOTO Ha MpeIMeT,
KaK TpPaJWIMOHHBIMH, TaK W WHHOBAIlMOHHBIMH METOJIaMH, BKJIIOYas KOMIIBIOTEPHOE
TeCcTUpoBaHUE. Pe3ynpTaThl KOHTPOJIS YUUTHIBAIOTCS MPHU MOABEICHUH UTOTOB TIO MPEIMETY.

[IpoMexyTouHass arrectanusi MPOBOAWTCS B (opMe SK3aMeHa IO HTOraM H3yudeHUs
npeaMera.

1.2 lesin v 3a1aum y4eOHOI 0 npeaMeTa

Peanuzamus mporpammel yue6Horo mpeamera OVYILL.06 dusuka B ctpykrype OOII CIIO
HaIpaBJi€Ha Ha JIOCTUKEHUE LeJIel:

* (hopMupoBaHue y 00yJarONINXCsl YBEPEHHOCTH B IEHHOCTH 00pa3oBaHus,

3HAYUMOCTHU (PU3UUYECKUX 3HAHUH JIJIsl COBPEMEHHOT'0 KBaJM(UIIMPOBAHHOTO

CHeIHaUCTa MPU OCYIIECTBICHUH €ro MpodhecCHoHaNbHOM NesSTeIbHOCTH,

* (hopMupoBaHHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

* OBJIAJICHHE CTICUU(UIECKOI CUCTEMOH (PU3MUECKUX TOHATHH,

TEPMHUHOJIOTUEN U CUMBOJIMKOI;



* OCBOEHHE OCHOBHBIX (PU3MUYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEIH;
* OBJIa/ICHUE OCHOBHBIMM METOJIaMU HAyYHOTO [TO3HAHUS IIPUPOJIBL,
WCTIONB3YEMBIMH B (u3uKe (HAOII0ACHNE, ONTMCAaHNe, U3MEPEHHE, BBIIBIKEHNE
TUIOTE3, TPOBEJCHHUE SKCIIEPUMEHTA);
* OBJIaJICHUE YMEHUSIMH 00palaThIBaTh JaHHbBIE SKCIIEPUMEHTA, OOBSICHATh
HIOJTYYECHHBIC PE3YJIbTaThl, YCTAHABIMBATD 3aBUCUMOCTH MEXKIy (PU3MUECKIMHU
BEJIMYMHAMU B HaOJII0aeMOM SIBJICHUH, JIEJIaTh BBIBOIBI;
* popmupoBaHue yMeHUs pemaTh PU3NUIECKUe 3a/1a4l Pa3HbIX YPOBHEH CII0KHOCTH;
* pa3BUTHE NTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B TIpoliecce MpuoOpeTeHrs 3HaHUH C UCTIOJb30BaHUEM PA3ITHUHBIX
WCTOYHUKOB MH(POPMAIINU U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTUH; YMEHHIA
(hopmynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIUIO MO OTHOLICHHIO K
¢usnveckoil nHpopMaIMK, MOITy4aeMOl U3 Pa3HbIX HCTOUYHUKOB;
* BOCIIUTAaHUE YYBCTBA TOPAOCTH 32 POCCHICKYIO (PU3UIECKYIO HAYKY.
- ocBoeHHIO oOpazoBarenpHBIX pe3ynbratoB  ®I'OC  COO: mwmunoctHeie (JIP),
MetamnpeameTHsie (MP), mpenmernsie yriayonennoro yposas (I1P y)
- TOJATOTOBKE OOYYAIOUIMXCA K OCBOCHHMIO OOIIMX M MPO(PECCHOHATBHBIX KOMIIETEHIIMN
(manee — OK, IIK) B cootrBerctBuu ¢ ®I'OC CIIO no npodeccun 18.01.34 JlabopaHT 10 KOHTPOITIO
KadecTBa CBIPbS, PEAKTHBOB, IPOMEKYTOUYHBIX MPOAYKTOB, TOTOBOH MPOAYKIIMH, OTXOJOB
MIPOU3BOCTBA (TI0 OTPACIISM).
B coorserctBun ¢ IIOOII COO conepkaHue mporpamMmbl HalpaBlI€HO Ha JIOCTHIKEHUE
CIIEIyIOIINX 3a/4a4:
* npuoOpeTeHre 3HaHuM 0 (yHIaMeHTalIbHBIX (PU3NUECKUX 3aKOHAX, JEKaIIIX
B OCHOBE COBPEMEHHOU (pU3nuecKoi KapTHHBI MUPA, IPUHIIUIIOB IEHCTBUS
TEXHUYECKUX YCTPOUCTB U MPOU3BOJICTBEHHBIX MPOIIECCOB, O HAaNOO0JIee BasKHBIX
OTKPBITHSIX B 001acTH (DPU3HMKH, OKAa3aBIIUX OINPEAEISAIONIEe BINMSIHNE HA pa3BUTHE
TEXHUKH ¥ TEXHOJIOTUH;
* MOHMMaHHE (U3UUECKON CYIIHOCTH SIBICHUH, MPOSIBISIIOMIUXCS TMPOU3BOJACTBEHHOMN
NESITENIbHOCTH;
* OCBOEHHE CIIOCOOOB WCIIONIB30BAaHUS (PH3MUECKUX 3HAHUM JUISI TPAKTHUYECKUX U
npodeccuoHaNbHBIX 33134, 0ObSICHEHUS SIBJICHUN MPOU3BOACTBEHHBIX U TEXHOJIOTHUYECKHUX
MIPOLIECCOB, MPUHIIMIIOB TEXHUYECKUX MPUOOPOB U YCTPOUCTB, 00ecrieueHus: 6e30MacHOCTH
MIPOM3BOJICTBA U OXPAHbI IPUPOIBI;
* (hopMupoBaHre yMEHUH pemaTh yaeOHO-IPaKTHUECKUE 3a/1a4i (PU3NIECKOTO

coJiepkaHus ¢ yuéToM npodecCHOoHaTbHON HAIPABICHHOCTH;



* IPHOOPETEHNE OMbITA MMO3HAHHS U CAMOIIO3HAHUS; YMEHUN CTaBUTH 33/1a4H U

pemark npodsieMbl ¢ y4ETOM NMPOPECCHOHANBHON HAlPaBIECHHOCTH;

* (¢opMupOBaHHE YMEHHUIl UCKaTh, aHAIM3UPOBaTh U 00pabaTbiBaTh (HU3HUECKYIO

nHpOpMaLHIO ¢ Y4ETOM PO ecCHOHATBHON HANPaBJIEHHOCTH;

* [IOJITOTOBKA 0OYYAIOIIMXCS K YCIEITHOMY OCBOSHHIO TUCIMITIIMH U MOAYJIEeH

poeCCHOHATBFHOTO IUKJIA: (POPMHUPOBAHUE Y HUX YMEHHUN U OTIBITA JESTETLHOCTH,

XapaKTEPHBIX I MPodeccuii / JOMKHOCTEH CITy)KaIIUX WK CTICIIHAIBHOCTEH,

MOJIy4aeMbIX B MPO(eCCHOHANBHBIX 00pa30BaTeIbHBIX OPraHU3AUAX;

* [IOJITOTOBKA K (DOPMUPOBAHHIO OOLIMX KOMIIETCHIIMN OyAyIIero crenuannucTa:

camMo00pa30BaHMsl, KOMMYHHUKAIIH, TIPOSIBICHUS TPaX1aHCKO-MATPUOTHIECKOI

MTO3ULIMH, COTPYHUYECTBA, IPUHSITHUS PEIIEHNN B CTAaHJAPTHOW U HECTaHJAPTHOU

CUTYyallUsX, IPOEKTUPOBAHUS, TIPOBEICHHS (PU3NUECKUX U3MEPEHUH, 3PPEKTUBHOTO U

0€30IaCHOT0 UCIIOIB30BaHUS PA3IMUYHBIX TEXHUUECKUX YCTPOHCTB, COOIIOICHHS
NpaBWJI OXpaHbI TpyAa Mpu padore ¢ GU3nIecKUMH IpuOOpaMu U 000py0BaHHEM.

B pe3ynbraTe 0OCBOSHUS TUCHUILUIMHBI 00YYaIOIIHICS TOKEH 3HATH:

* CMBICJI TOHATUH: (PU3NUECKOE SBJICHNE, TUIIOTE3a, 3aKOH, TEOPHs, BELIECTBO,

B3aUMOJICHCTBHE, JICKTPOMArHUTHOE M0JIe, BOJIHA, (POTOH, aTOM, aTOMHOE SIJIpO,

HMOHU3UPYIOLINE U3ITYUCHHUS,

* CMbICIT (PU3UYECKUX BEJIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHUjla, UMITYJIbC,

paboTa, MexaHUUYecKasi SHEprHsl, BHyTPEHHss SHEPIUs, a0COIIOTHAs TEMIIepaTypa,

CpeIHss KNHETUYECKasi SHEPTUs YacTHIl BELIECTBA, KOJIMYECTBO TEIJIOTHI,

3JIEMEHTAPHBIN AIEKTPUUECKUIN 3apsT;

* CMBICIT (PU3MYECKUX 3aKOHOB KJIACCUYECKOM MEXaHUKHU, BCEMUPHOTO

TATOTEHUS], COXPAHEHUS SHEPTHUH, UMITYJIbCa U HIEKTPUYECKOTO 3aps/a,

TEePMOJIMHAMUKH, HJIEKTPOMArHUTHON HHAYKLUH, poTorddekTa;

* BKJIJI POCCUICKUX U 3apyOekKHBIX YUEHBIX, OKA3aBILIMX HanOOJIbIIIEE BIUSHUE

Ha pa3BUTHE (PU3UKU.

B mpouecce ocBoenuss mpeamera OVIL.06 dusuka y oOywaromuxcs LeJI€HApPaBICHHO
dopmupyIOTCS yHHBepcallbHble yueOHble aedcTBus (nanee — YVY/I), Bkmouas (opMupoBaHHe
KOMITETEHIIMI B 00JacTH y4eOHO-MCCIENOBATEILCKOW U TPOEKTHOM NEeSTETHHOCTH, KOTOPHIE B
CBOIO oOuepe/lb OOECHeurBaIOT MPEEMCTBEHHOCTh (QopmupoBaHusi obmux kommereHuuit ®I'OC
CIIO.

@®opmupoBanue YVYJl opueHTHMpOBaHO Ha NPOPECCHOHATBHOE CaMOOIpeeIeHUEe
oOydaromuxcsi, pa3BUTHE 0a30BbIX  yNPABIEHYECKMX YMEHMM 1O IUIAaHUPOBAaHUIO U

MIPOCKTUPOBAHUIO CBOETO MPOPECCHOHATBHOTO Oy AYIIETO.



1.3 O6ma xapakrepucruka yueoHoro npeamera OVYIIL. 6 ®usuka
[Mpeamer OVIL.06 ®usnka uzydyaercs Ha yriiyOJIeHHOM YPOBHE.
IIpeamer  OVIL.O6  ®uszuka wMeeT  MEKIUCUUIUIMHAPDHYIO  CBA3b C  NPEIMETaMH
00111€00pa30BaTENbHOrO U AUCHUIUIMHAMHU oO1ienpogdeccruoHanbHoro ukina OYIL.03 MaremaTuka,
OVIIL.05 Uudopmaruka; OI1.05 Merponorus, cranaapTu3anus ,cepTuUKanus.

[Ipenver OVIL.06 ®Pusuka nMMeeT MEXIUCHUILUIMHAPHYIO CBS3b C y4EOHOM AMCLUIUTMHON
«O0mue KommeTeHMr mpodeccroHana» oOmenpo(ecCHOHATBPHOTO IMKJIA B YacTH Pa3BUTHSA
MaTeMaTUYeCKOM, YUTATeNIbCKON, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, a Takxke (popMUPOBaHUS OOIIMX
KOMIIETEHIIUH B cepe paboThl ¢ MH(POpMAIHEH, CaMOOPTraHU3aLMU U CAMOYTIPABICHHUSI, KOMMYHHUKAIIUH.

Conepxanue MpeaMeTa HAMpaBIEHO HA JIOCTWKEHHE JIMYHOCTHBIX, METAlpPEeAMETHBIX U
MpEeIMETHBIX PE3YNIbTaTOB 00yueHus, pernamenTupoBanHbx GI'OC COO.

B npoduiibHy10 COCTaBIISIONIYI0 MO HpPEeIMETy BXOAUT MPO(ECCHOHATBHO OPUEHTHPOBAHHOE
cozieprkaHue, HeoOXxoaumoe Ui (OpMHPOBaHMS y OOydYaromMXcs OOMMX M TMPO(ecCHOHATBHBIX
KOMITETCHLIU.

B nensax nmonaroroBku oOydarommxcs K Oyayuiedl npodeccHoHanbHON NesSTENbHOCTH MpHU
n3yueHnu yue6Horo npeamera OVIL.06 dusuka ocodboe BHUMaHUE yienseTcs c(hOpMUPOBAHHOCTH
NpeCTaBICHUNH O poJiM U MecTe (PU3UKM B COBPEMEHHOW HAayyHOW KapTHMHE MHUpA; MMOHWMaHHE
¢u3udeckoil cymHocTH HaOIromaeMbix BO BceeleHHOW sBIEHWH; MOHMMaHUe PO (U3UKU B
dbopMUpOBaHUN Kpyrozopa U (QYHKIMOHAJIbHOW TPAMOTHOCTH 4YeJNOBEKa [UIsl peIIeHUS

MPAaKTUYCCKUX 3a/1a4.



1.4. Ilnannpyembie pe3yabTaThl OCBOCHHS Y4eOHOI0 peaMeTa

B pamkax nporpammsl yaeonoro npeamera OVIL.06 @uzuka 00ydaronmMucs 0CBanBalOTCs

JIMYHOCTHBIC, MCTAIIPECAMCTHBIC M MNPEAMCTHBIC PE3YIbTATBI B COOTBETCTBUU C Tpe60BaHI/I$IMI/I

®I'OC cpemnnero obmiero oopazoanus: JuayHocTHBIC (JIP), meranpenmernsie (MP), mpeameTHbIe

Juis yriryonaeHHoro ypoBHs uzyuenus (I1Py/y):

Konanl

pe3yJ1bTaToB

I[Inanupyemble pe3y/bTaThl 0CBOCHHA Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

JInunocTHbIepe3yabTaThl (JIP)

JIP 01

MPOsIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKOM
(bU3MYEeCKON HAYKH;

JIP 02

[IEHHOCTHOE OTHOILIEHHE K JJOCTIKEHUSIM POCCUICKHUX YUEHBIX-(PU3UKOB.

JIP 03

TOTOBHOCTH K aKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO3HAYNMBIX
U OITHYECKUX NpoOieM, CBS3aHHBIX C TNPAKTHYECKUM TPUMEHEHUEM
JOCTIDKEHUH (DU3HKH;

JIP 04

OCO3HAHHE BAXXHOCTU MOPAIBHO-DTHYECKUX MPHUHLHUIIOB B IEATEIIBHOCTH
YYEHOTO.

JIP 05

OCO3HAaHHE IIEHHOCTH (U3NYECKOW HAayKh KaK MOIIHOTO HWHCTPYMEHTa
MO3HAaHUA  MHpA, OCHOBBI  Pa3BUTHUA  TEXHOJIOTMH,  Ba)KHEUIIEH
COCTAaBIISIONICH KYJIbTYPHI;

JIP 06

pa3BUTHE HAY4YHOH JFOOO3HATENLHOCTHU, HHTEpPEca K HCCIEN0BATEIbCKOMN
JIESATEIbHOCTH.

JIP 07

BOCTIPUATHE ACTETUUECKUX KauecTB (PU3NUYECKONW HAyKH: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH.

JIP 08

OCO3HAaHHUC NI CHHOCTH 0€e3011acHOTO 06paaa JKNU3HU B COBPECMCHHOM
TCXHOJIOTHYCCKOM MHUPC, BAKHOCTU IIPABUII 0e30I1acHOro IIOBCACHHUA Ha
TPAHCIIOPTE, HA JOpOorax, € 9JCKTPHUICCKUM H TCILJIOBBIM O60py,Z[OBaHI/ICM B
JOMAITHUX YCJIOBUAX

JIP 09

c(OpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOErO IpaBa Ha
OIIMOKY U TAKOTI'0 )K€ IIpaBa Y APYroro 4eaoBeKa.

MeTanpeamerHbiep

e3yabTaTsl (MP)

MP 01

BBISBIIAITh M XapaKTepU30BaTh CYLIECTBEHHBIC MPHU3HAKH OOBEKTOB
(siBIICHUN);

MP 02

YCTaHaBJII/IBaTB CYH_ICCTBCHHBII\/JI HpI/IBHaK KJIaCCI/I(pI/IKaLII/II/I, OCHOBaHUus IJId
00001ICHNS M CPABHEHUS;

MP 03

BbIABJIATH 3aKOHOMCPHOCTH W IPOTHUBOPCUUA B paCCMATPHUBACMBIX (baKTax,
JaHHBIX 1 Ha6J'IIO,I[CHI/I$IX, OTHOCAIUNXCA K (1)I/I3I/I‘ICCKI/IM SIBJICHUSIM,

MP 04

BBIABJIATE TPUYHUHHO-CJICACTBCHHBIC CBA3W IIPU U3YUCHHUUN (1)I/IBI/I‘ICCKI/IX
SIBIICHUH U poUECCOB; ACIaTh BbIBOJALI C UCIIOJIB30BAHUCM NCAYKTHBHBIX U
HHAYKTUBHBIX YMO3aKJIIOquHﬁ, BBIIBUI'aThb THIIOTEC3blI O B3aHMMOCBA3AX
(1)I/I3I/I‘IGCKI/IX BCIINYHH,

MP 05

CaMOCTOSITENIFHO BBIOMPATH CIIOCO0 pemieHus yueOHoH (hu3ndeckoi 3amadn
(cpaBHEHHE  HECKOJBKMX BapHaHTOB peIIeHUs, BbIOOp Hambojee

noaAXo4AImeEro € y‘léTOM CaMOCTOATCIBHO BBIACJICHHBIX KpI/ITepI/IeB).

MP 06

MNPOBOAXTH IO CAMOCTOATCIbHO COCTABJICHHOMY ILJIAHY OIIBIT, HECJIOKHBIN
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Koambt I[Inanupyemble pe3y/ibTaTbl 0OCBOCHHA Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

pe3yJ1bTaToB
¢u3ndecknit  SKCIEpUMEHT, HeOOJbIIoEe HCCIel0BaHHE (PU3HMUECKOTO
SBJICHUS;

MP 07 OLICHUBaTb Ha IMPUMEHUMOCTh U  JIOCTOBEPHOCTh  HMH(OpMaIuIo,
MIOJYUYEHHYIO B X0/1€ UCCIIEIOBaHMSI MJIU SKCIIEPUMEHTA;

MP 08 CaMOCTOATENIHO (hOpMYIUPOBaTh 00OOIIEHUS M BBIBOJBI IO pe3ysbTaTaM

MPOBEAEHHOTO HAOIIOICHUS, ONIBITA, UCCIEIOBAHUS;

IIpeaMeTHBIe pe3y.a

bTaThI YIJIY0JIEHHbI YPOBEHb

[Py 01

MOHMMAaHUE POJM (PU3UKU B HAYYHOU KapTUHE MUPA, CHOPMUPOBAHHOCTH
MOHMMAaHUs 3aKOHOMEPHOW CBSI3W W TIO3HABAEMOCTH SBJICHUW MPUPOJBI,
pomu Qu3uku B (GOPMUPOBAHUU KYyJIbTYyphl MOJEITUPOBAHUS pPeaTbHBIX
SIBJICHHI M TIPOIIECCOB, MPECTABICHUN O POJIM SKCIIEpUMEHTa B (PU3UKE U O
BBIIAIOIIUXCS  (DUBUYECKUX OTKPBITHAX, O CHCTEMOOOpAa3yrIeld poiau
GU3MKM B Pa3BUTHH E€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHH, 00
IBOMIONIMKA  (DU3WYECKMX 3HAHUH W WX POJAHM B IEIOCTHOM
€CTECTBEHHOHAYYHOW KapTHHE MHpPa, O BKJIaJIE POCCUMCKUX U 3apyOeKHBIX
yUeHBIX-(QU3UKOB B  pa3BUTUE  HAyKH, OOBSCHEHHE  MPOIECCOB
OKPYKaIoIIero MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

[Py 02

3HaHMS O BHUJAX MaTepuM (BEIIECTBO M TOJE), JBUKEHHM Kak CIOcO0e
CYLIECTBOBaHMs MaTepuu, 00 aTOMHO-MOJIEKYJISIDHOH TEOPHHM CTPOCHMS
BELIECTBAa, O (PU3UUECKON CYIIHOCTU SIBICHUM MPHUPOAbI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE YBEPEHHO pa3InyaTh
ABJICHUSI (PaBHOMEPHOE W HEPAaBHOMEPHOE JBUKEHHE, PAaBHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TMAJeHUEe Tel, JIBWKEHHE 110 OKpPY)KHOCTH,
MHEPTHOCTb, B3aUMOJEHUCTBUE TEJl, pEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
paBHOBECHE MaTEpUAIbHON TOYKM M TBEPIAOrO TeNa, Mepefada IaBICHUS
TBEPJBIMU TEJIAMH, JKUIKOCTSIMHU U Ta3aMH, TUIABaHUE Tell, KoiebaTenbHOe
JBIOKEHUE  (TapMOHMYECKHEe  KoiebaHMs, 3aTyXaroliue  KoyiebaHus,
BBIHY KJICHHBIE Kose0aHus), pe30HaHc, BOJIHOBOE JIBUJKCHHE
(pacmipocTpaHeHHe U OTpakeHUE 3ByKa, HMHTephepeHuus u Iudpakuus
BOJIH), TEIJIOBOE [BW)KCHHE 4YAaCTHIl BemecTBa, auddysus, TterioBoe
pacuMpeHre M CkaThe, TEIUIOOOMEH M TEIUIOBOE PaBHOBECHE, TEIJIOBbIE
NOTEpH, IJIABICHHE W KpHCTauIM3alus, napooOpa3zoBaHHE (MCHApEeHUE U
KUINIEHWE) M KOHJCHCAlLUs, IOBEPXHOCTHOE HATSXKEHHE, CMadMBaHUE,
KaIluJuIIpHbIE SIBJICHUS, AJIEKTpU3aLUs Ten, B3aUMOJIeicTBHE
JNEKTPUYECKUX  3apA]OB,  JEHCTBUE  DJIEKTPUYECKOrOo  IOJII  Ha
ANEKTPUYECKUN  3apsii, JACUCTBUSA DIJIEKTPUUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs MHIYKIUS,
JeIICTBME MAarHUTHOIO NOJS Ha IPOBOJHUK C TOKOM, HIPSIMOJMHEHHOE
pacnpoCTpaHEHHUE, OTPAKEHUE U NPEJIOMIIEHHE CBETA, IIOJIHOE BHYTPEHHEE
OTpa’K€HHE CBETa, JUCIIEPCHUS CBETA, PA3JIOKEHUE CBETOBOIO M3JIy4EHUS B
CIIEKTP, €CTECTBEHHas pPaJUOAKTHUBHOCTb, PAaJUOAKTHBHBIC IIPEBPALCHUS
aTOMHBIX $S7€p, BO3HMKHOBEHHME JIMHEWYATOrO0 CIEKTpAa HU3Iy4YeHHs) IO
ONMCAaHHUIO MX XapaKTepHBIX CBOMNCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (hu3uyecKoe sSBICHHE; YMEHHE paclio3HABaTh
HPOSIBIIGHUE H3YYEHHBIX (U3MYECKUX SIBICHHM B OKpYXKarolleM MHUPE;
pelaTh NpaKkTUYEeCKUE 3aJa4M, BBIJIEISISI B HUX CYIIECTBEHHbIE CBOMCTBA U
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Koanl

pe3yJbTaToB

I[Inanupyemble pe3y/ibTaTbl 0OCBOCHHA Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

npu3HaKu GU3NYECKUX SIBIICHUM;

I[Py 03

YBEPEHHOE BJIa/ICHHE OCHOBAMHM MOHATUHHOIO amnmapara i CHMBOJIMYECKOTO
A3bIKa  (U3MKK M MCIONB30BaHME UX JUIA pELIeHHUs Y4eOHbIX U
MPAKTUYECKUX 33/1a4, YMEHHE XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE
SBJICHUA M TMPOLECCHI, MCIONB3Ys (YHIAMEHTAJIbHbIE U HSMIMPHYECKUE
3akoHbl: (3akoH Ilackans, 3akoH Apxumena, NMpaBUJIO pblYara, 30J0TOE
IIPAaBWJIO MEXAHMKH, 3aKOHBl M3MEHEHUS U COXPAHEHHUS MEXaHMUYECKOH
SHEpPruM, ypaBHEHHE TEIJIOBOro OajaHca, 3aKOH COXpaHEHHs] HMITyJbca,
3aKOH COXPAHEHHUs DJIEKTPUYECKOIO 3apsiia, NPUHLUI OTHOCHUTEIbHOCTH
lNanmnes, nOpUHOMN CynepHno3uIUu CWI, 3akoHbl HblOTOHA, 3aKoH
BCEMUPHOI'O TATOTEHUs, TEOpeMa O KMHETUYECKOW JHepruu, 3akoH ['yka,
3aKkOH bepHy/uM, OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KUHETHYECKOM
TEOpUU CTPOEHUS BELIECTBA, 3aKOH KyJjoHa, NPUHLMII CyNEeprHoO3ULUU
AIIEKTPUYECKUX MoJieH, 3akoH OMa uid yyacTka 1enu, npasuia Kupxroda,
3akoH JDxoyns-JIeHna, 3akoHbl NPSAMOJIMHEWHOTO pacIpOCTPaHEHUs,
OTpaXKeHHUsS M TNPEJOMJICHUS cBeTa, (opMylia TOHKOM JIMH3bI); yMEHHE
OIKCHIBATh M3YUYCHHbIE CBOMICTBA TeNl M (PU3MUECKUE SBICHHS, UCIOIb3Ys
(bu3NYeCcKue BETUINHBI,

1Py 04

HaBbIK MMPOBOAWUTH NPAMBIC U KOCBCHHBIC U3MCPCHUA (bI/ISI/I‘-ICCKI/IX BCIIMYNH
(paccrosiHue, TIPOMEXKYTOK BpEMEHHM, Macca Tela, o0beM, Ccuia,
TEMIICpATypa, OTHOCUTCIIbHAA BIIA’)KHOCTH BO3yXad, CHUJIa TOKA, HAITPAKCHHC,
CONIPOTHBIICHUE) C HCIOJH30BAHWEM AHAIOTOBBIX WM  IUPPOBBIX
U3MEPUTENIBHBIX MPUOOPOB; TOHMMAaHHE HENU30EKHOCTU IOTPEIIHOCTEH
GU3NYeCKUX M3MEpPEHHH; YMEHHE HaxOIWTh 3HAYCHHUE H3MepseMOon
BEIIMYUHBl C IIOMOIIBIO YCPEIHEHHUs pe3yJbTaTOB CEpUU H3MEPEHUN U
OIICHUBATh MOTPEITHOCTh W3MEPEHUH; YMEHHE 00OCHOBATH BBIOOP METOIa
HU3MEpEHHUS;

TPy 05

BJIaJICHUE OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUSA C YYETOM COOJIOJCHHS
MPaBHII OE30MACHOTO TPYAa:

HaOoIcHHe (U3MYECKUX SIBICHUN: yMeHHE (OPMYIUPOBATH THUIIOTE3Y O
pe3ysbTaTax HaOJIOICHHS, CAMOCTOSATEIILHO COOMPATh KCIIEPUMEHTATBHYIO
YCTAQHOBKY, OIMCHIBATH XOJ OINbITa W 3alUChiBaTh €ro pPe3yJbTaThl,
(GbopMyIIMPOBATH BEIBOJIBI;

NPOBEJCHUE TIPAMBIX M KOCBCHHBIX HM3MEPEHHH (PH3MYCCKUX BEIUYHH:
YMEHHE  IUTAHUPOBaTh  HM3MEPEHHs,  CaMOCTOSITEIbHO  COOMpAaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpylaoBaHW,
BBIYUCIIATH 3HAUCHHUE BEJIMUUHBI M aHATTM3UPOBATH TIOJIYYCHHBIC PE3YIIbTAThI
C YYETOM OIIEHEHHOM TIOrPEITHOCTH Pe3yIbTaTOB H3MEPEHHUIT;

NPOBEICHUE HECIOKHBIX 3KCIEPUMEHTAIBHBIX HCCICIOBAHUN: YMEHHE
IUIAaHUPOBATh UCCIIeI0BaHME, CaMOCTOSTEIILHO cobuparhb
OKCMEPUMEHTAIBHYI0 ~ YCTAHOBKY IO  HMHCTPYKIMH,  IPEICTABISAThH
MOJTyYEHHbIE 3aBUCHMMOCTH (DU3MYECKUX BEIUYMH B BHAE TaOIUI[ H
rpad)MKOB, OIEHHBATH IOTPEIIHOCTH, JEIaTh BBIBOJABI IO pPE3yjbTaTam
UCCIICIOBAHMS;

[P y 06

IIOHMMAHUE XapaKTEPHBIX CBOMCTB M YCIOBUN MPUMEHUMOCTU (PU3HUECKUX
Mojeniell  (MaTrepuaibHas TOYKa, aOCOJIOTHO TBEpJOE TeJo, HieaabHas
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Koanl

pe3yJbTaToB

I[Inanupyemble pe3y/ibTaTbl 0OCBOCHHA Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

JKUJKOCTh, MOJIEJIM CTPOEHUS ra30B, )KUJIKOCTEH U TBEPIBIX TEJl, CBETOBOU
Jqy4, TOHKas JMH3a, IJaHETapHas MOJENb aToMa, HYKJIOHHAas MOJENb
aTOMHOTO $Ipa); COOTHOCHTH peajbHble TMPOLECChl U SBICHUS C
U3BECTHBIMH (U3UUECKUMH MOZEISMH, CTPOUTH MPOCThIE (HU3NIECKHE
MOJIEJI PEAbHBIX MPOLECCOB U (U3MUYECKUX SIBICHUNW U BBIACIATH MPH
3TOM CYIIECTBEHHBIE M BTOPOCTENIEHHbIE CBOHCTBa OOBEKTOB, MPOIIECCOB,
ABIICHUI; yMEHHE TMPUMEHATh (GUINYECKUE MOJENH s OOBSCHEHHS
(U3MUECKUX MPOIIECCOB M pelIeHHsI YUeOHbIX 3a/ay;

TPy 07

yMEHUE OOBSCHATh (U3UYECKUE IMPOLECChl W CBOWCTBA TEI M pelaTh
KayeCTBEHHbIE 33J1a4M, B TOM 4HCJie TPeOYIOIIME YUCIEHHOTO OLIEHUBAHUSA
XapaKTepHBIX 3HAa4eHUN (U3MUYECKUX BETUYMH, NPUMEHEHMs 3HAHUU U3
pasHBIX pa3ienoB Kypca (HU3MKM B KOHTEKCTE CHUTYallMd IPaKTHKO-
OPUEHTUPOBAHHOI'O  XapakTepa; yMEHHE  BbBIOMpaThb  a/IeKBATHYIO
(Gu3NYECKYI0 MOJIEIIb; YMEHHUE BBISBIISTH IPUUYUHHO-CIIEACTBEHHBIE CBSI3U U
BBICTPAuBaTh JIOTHYECKYIO LIENIOYKY PACCYKIEHUHN C ONOPOM HAa U3yYEHHBIE
CBOWCTBA (PM3MUECKUX SIBJICHUH, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJECIIH;

ITP y 08

YyMEHHE YBEPEHHO peIIaTh pacyeTHBIC 3aJlayd, BBIOWMpas aJeKBAaTHYIO
bu3nYECKyI0 MOJIENb C UCMIOIBF30BAHNEM 3aKOHOB M (JOPMYJI, CBSI3BIBAIOIIIX
¢u3nUecKkue BEIMYMHBI, B YAaCTHOCTH, YMEHHE 3allMChIBaTh KPaTKOE
YCJIOBHE M Pa3BEPHYTOE PEIICHUE 3a/1aud, BBISBIATH HEJOCTAIONINE WU
M30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BBHIOOp METOJA pEIICHUS 3aJauu,
HEOOXOJUMBIX 3aKOHOB U (OpPMYJ, HCIOIB30BaTh CIPABOYHBIC JIaHHEIC,
yMEHHE MPUMEHATh METOJbl aHalM3a Pa3MEPHOCTEH; YMEHHE HAXOIUTh U
UCTIONB30BAaTh AHANOTMM B  (U3WYECKUX  SIBICHUAX, HCIOIB30BATh
rpaguyecKkue METOJbl pelIeHUs 3ajad, IPOBOJUTH MaTEeMaTHYECKUE
npeoOpa3oBaHus M PacueThl M OICHMBATh PEATUCTHUYHOCTH MOIYyUYEHHOTO
3Ha4YCHHUS (DU3UYECKON BETWYMHBI, B TOM YHCJIE C TIOMOIIBIO aHAIH3a
NpeleNbHBIX CIy4YaeB; YMEHHE OIpEAeNsiTh pPa3MEepHOCTb (HU3HUECKOM
BEJIMYMHBI, TOJTYYEHHOUN MPU PEIICHUH 3aa4H,

[P y 09

YMEHHME MCIOJIb30BaTh CXEMBl M CXEMaTUYHBIE PHUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTMUECKUX
OpOIIECCOB  MpPHU  PEUICHWH  y4eOHO-TPAaKTUUECKUX  3ajiad; yMEHHe
XapaKTepu30BaTh MPUHIUIBI AEUCTBUS TEXHUUYECKUX YCTPONCTB, B TOM
yuciae ObITOBBIX MPUOOPOB, M  MPOMBIIICHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB M0 MX OMHCAHMIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (DPM3UUYECKUX
SBJICHUH ¥ He0OX0oauMble (PrU3nYecKre 3aKOHOMEPHOCTH;

TPy 10

YMEHHE HCIIOJIb30BaTh 3HAHMSA O (PU3NYECKUX SBJICHUSIX B IOBCEIHEBHOM
KHU3HH Juid oOecriedyeHHs O€30MacHOCTH MpPU OOPALICHUH C OBITOBBHIMH
npubopaMM M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 310pOBbS U
COOJIIOJICHUSI HOPM 3KOJIOTMYECKOTO IOBEIEHHUS B OKpY’KaIOLIeH Cpee;
HNOHMMaHHE HEOOXOAMMOCTH MPUMEHEHHS JOCTWKEHUH (UMK ¢
TEXHOJIOTHH U1 PallMOHATIBHOTO MPUPOIOTIOIb30BaAHUS;

TP y11

OMBIT TOHMCKa, MpeoOpa3oBaHUs M  MpelcTaBieHHs UHPOpMaLUU
¢u3MUecKoro  coAepX)aHWi C  HUCIOJb30BaHUEM  HMH(POPMALUOHHO-
KOMMYHHMKATHBHBIX TEXHOJOTHH; B TOM 4YHCJIE€ YMEHHE HCKaTh
uHpopManuioo  (U3IUYECKOTO  coJepkaHus B ceth  VIHTepHer,
CaMOCTOSITENIbHO (OpMYJIUpPYsl TOMCKOBBIM 3allpoc; yYMEHHE OIICHHBATh
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Koanl

pe3yJbTaToB

I[Inanupyemble pe3y/ibTaTbl 0OCBOCHHA Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

JIOCTOBEPHOCTb IOJY4YEeHHON MH(OpPMALUK HA OCHOBE MMEIOIINXCS 3HAHUN
U JIOTIOJTHHUTEJILHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BATh MPU BBITOJIHEHHH
y4eOHBIX  3aJaHWi  HAYYHO-TIOMYJSIPDHYIO  JIUTEPaTypy  (U3UUECKOTro
COZIepKaHMs, CIIPABOYHBIC MaTepUalibl, pecypchl ceTh MHTepHeT; BiaaeHue
npueMaMl  KOHCIICKTHPOBAaHHMS  TEKCTa, 0a30BBIMH  HaBBIKAMH
npeoOpa3oBaHusi MH(GOpPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO;
yYMEHHE CO371aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE HMH(POpPMAIlMM M3 HECKOJBKHX HWCTOYHHKOB, MPEACTABISATH
pE3yNbTaThl MPOEKTHOM WIIM UCCIIEIOBATENLCKON ESITENbHOCTH, UCTIONb3Ys
NOHSATHHHBIN ammapar Kypca (HU3UKH W CONPOBOXIAs BBICTYIJICHUE
MIpe3eHTAlUEeH;

NPy 12

YMEHHUE COBMECTHO C YUUTEJIEM IUIAHUPOBATh U CAMOCTOSITEILHO TPOBOAUTH
yueOHOE HCCIeOBaHWE WM TPOEKTHYHO padoTy, B TOM 4HCIE
(dbopMyIIMpOBaTh 3a7a4d HCCICIOBAHUS, BRIOMPATh METOJBI HUCCIICIOBAHMS,
COOTBETCTBYIOIIME IIOCTAaBJIECHHON LEIU, CaMOCTOSITEIIBHO IUIAHUPOBAThH
COOCTBEHHYI0O M COBMECTHYIO JESTEIbHOCTh B TpyMNIe, CIECOUTh 3a
BBIIIOJIHEHHEM I1JIaHA JEHCTBUM U KOPPEKTUPOBATh €r0;

NPy 13

pacIIMpeHHble  IPeJICTaBICHUS 0o chepax  mpodeccruoHaNbHON
NeSITebHOCTH, CBSI3aHHBIX C (DU3UKOM M COBPEMEHHBIMU TEXHOJIOTMSMH,
OCHOBAHHBIMU Ha JOCTHXCHHUAX (1)I/ISI/I‘~I€CKOI\/JI HAayKH, TIIO3BOJIAIOIINEC
paccMaTpuBaTh (PU3MKO-TEXHUUYECKYI0 O0JIaCTh 3HAHMM Kak cdepy cBoei
Oynymiedt  mpoQecCHOHAIIBHOW  JIESITENIBHOCTH;  C(HOPMHPOBAHHOCTH
MOTHBAIlMM K TPOJOIDKEHUIO H3yueHUs (U3MKKM Kak MpOQPHUILHOTO
MpeIMETa Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus.

B mpormecce ocBoenus mpenmera OVYILO6 ®usuka y oOydaronuxcs IeJeHApaBIeHHO

dbopMHpYIOTCST YHUBEpCAJIbHBIE YYeOHBIE AEUCTBUS, BKIIOYas (POPMUPOBAHHWE KOMITETEHIIUN

06yqa101u1/1xc;1 B oOJactu y‘ICGHO-HCCHe,Z[OBaTeJIBCKOﬁ u HpOGKTHOﬁ ACATCIIbHOCTU, KOTOPLIC B

CBOI0 OdYepe/b 00eCHeunBalOT MPEeEeMCTBEHHOCTh (hopMupoBaHus obmux komnereHiuit ®I'OC

CIIO.
Buabl yHuBepcajJibHbIX Y4eOHBbIX | Koabl HaumenoBanmne OK (B coorBercTBrM ¢ PI'OC
AeHCTBUHI OK no npodgeccun 18.01.34 JIaGopaHT 110 KOHTPOJIIO
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orocC Coo

Ka4eCcTBa ChIPbs, PEAaKTHBOB, IPOMEKYTOYHbIX
NPOAYKTOB, FTOTOBOM MPOAYKIMH, OTX0/10B

NMPOU3BOACTBA (10 OTPACIAM).

[To3znaBatenbHble  yHuBepcaibHble | OK 05 | OK 05. OcyuiecTBisiTh yCTHYIO U TUCBMEHHYIO

yuebnble neiictBus (popmupoBanue | OK 09 | koMMyHUKaIMIO Ha TOCYapCTBEHHOM fA3blke Poccuiickoit

COOCTBEHHOM 00pa3oBaTenbHON denepannu ¢ y4€TOM 0COOCHHOCTEH COIMAIIBHOTO U

CTpaTeruu, CO3HATEJIbHOE KyJbTYPHOI'O KOHTEKCTA;

dbopmupoBaHne 00pPa30BATEIHHOTO OK 09. ITons3oBatbces mpodeccuoHambHOM

3arpoca) JOKYMEHTAIMEN Ha rOCy1apCTBEHHOM U MHOCTPAHHOM
SI3bIKAX.

KommyHnukatuBuble yHuBepcanbhbie | OK 02 | OK 02. Mcnonb30BaTh COBpeMEHHBIE CPEACTBA TOUCKA,

yueOHbIe neiicTBus (kojutekTuBHas 1 | OK 04 | ananusa u uHTEpnpeTanuu HHGopMaluu u

UHAUBUAYyanbHas nestenbHocTh Uit | OKO06. | mHpOpMalMOHHBIE TEXHOJIOTHH ISl BBITOJHEHHS 3a1a4

peneHus yuebHbIX, | OK 07 | mpodeccnoHanbHOM NesSTENbHOCTH;

[I0O3HABATECIIbHBIX, OK 04. 3¢ pexTuBHO B3aMoAeHCTBOBATH U pabOTaTh B

UCCJIEIOBATENIbCKUX,  MPOEKTHBIX, KOJJIEKTUBE U KOMaH/IE;

npodeccroHaIbHBIX 3a71a4) OK 06. ITposBasTh rpask1aHCKO-TaTPHOTUYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH OCO3HAHHOE MOBEJCHHUE Ha
OCHOBE TPAJUIIMOHHBIX O0IIEYEeTIOBEYECKUX IICHHOCTEH, B
TOM YHUCJIE C yYETOM rapMOHHU3AUU MEKHAIIMOHATBHBIX U
MEXPEIUTHO3HBIX OTHOIIEHUH, IPUMEHATH CTaHIapPThI
aHTUKOppynuuoHHOTO noseaeHus; OK 07.
CopelicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpeibl,
pecypcocOepeKeHUI0, MPUMEHATh 3HaHUSI 00 U3MEHEHUN
KJIMMaTa, IPUHLIUIBI OEPEeKIMBOr0 MPOU3BO/ICTBA,
3¢ (}eKTUBHO AeMCTBOBATH B UPE3BBIYAMHBIX CUTYALIUAX;

PerynsatuBHbie yauBepcansabie | OK 01 | OK 01. BeiOupath criocoOs! penieHus 3a1ad

yueOnbie nerictBus (uenenonaranue, | OK 03 | mpodeccnoHanbHON AeATEILHOCTH PUMEHUTEIEHO K

IJIAHUPOBAHMUE, pykxoBoacTBo, | OK 08 | pa3nu4HbIM KOHTEKCTaM;

KOHTPOJIb, KOPPEKIHs, TOCTPOCHUE
WH/IMBUYaIbHOM 00pa3zoBaTeIbHOM
TPACKTOPHH)

OK 03. IlimanupoBaTh U peain30BbIBATH COOCTBEHHOE
npoecCHoHaNBFHOE U IMYHOCTHOE Pa3BUTHE,
MpeNPUHUMATEIBCKYIO A TEIbHOCTD B
npodeccnoHanbHOM cepe, HCTONB30BaTh 3HAHUS 110
(bMHAHCOBOW TPAMOTHOCTH B Pa3IMUHBIX )KU3HEHHBIX
CUTyalluiX;

OK 08. Ucnons3zoBarh cpenctBa (HU3HIECKON KYIBTYPhI
JUISl COXpaHEHUs U YKpPEIUIeHUsI 370pOBbS B MPOIECCE
npodeccHoHaNbHOM ~ AESITENbHOCTH U MOJJCepXKaHUs
HEOOXOAMMOTr0 YPOBHs (DH3NYCCKOM IOITOTOBJICHHOCTH;

B nensx moarotoBku oOyudarommxcs K Oyaymied npodeccuoHanbHOM NeSTeNbHOCTH MpU

u3yuennn ydeOHoro npeamera OVYI1.06 dusuka 3akinaasiBaercss ocHoBa st popmuposanus 11K B

pamkax peanuzamuu OOIT CITO no npodeccun 18.01.34 JIaGopaHT MO KOHTPOIO Ka4e€CTBa CHIPHS,

PEaKTUBOB, NPOMEXKYTOUHBIX MPOAYKTOB, TOTOBOM NPOAYKIMH, OTXOJOB MPOU3BOACTBA (IIO

0Tpacisim).
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Koarnl IIK

HanmenoBanue IIK (B coorBerctBHEM ¢ ®PI'OC CIIOno mpogeccuu
18.01.34 JlaGopaHT N0 KOHTPOJII0O Ka4yecTBa CbIPpbsl, PEAKTHBOB,
NMPOMEKYTOYHBIX MPOAYKTOB, FOTOBOI NMPOIYKIUH, 0TX0/10B MPOU3BO/ACTBA (110

0Tpacjifim).

HaumenoBanue BII/[ npoBeneHne XuMHUYECKHX U (U3UKO-XUMHUYECKUX aHAJIU30B B
COOTBETCTBUU CO CTAHJAPTHBIMU M HECTAHJAPTHBIMUA METOIMKAMH

IIK 2.1.

[TpoBoauTh OTOOP MPOO ISl MPOBEACHUS TAOOPATOPHBIX HCCIEAOBAHUN KauyecTBa U
0€30MacHOCTH CHIPbs, MOTy()aObpUKaTOB U TOTOBOW MPOMYKIIMH B COOTBETCTBUU C
TEXHUYECKUMHU PETIaMEHTaMU (B 3aBUCUMOCTHU OT OTPACIIH).

IIK 2.3.

[IpoBoauTh (PU3MKO-XUMHUYECKHI aHaiM3 CcoCTaBa U IapaMeTpOB  CHIPhS,
nonypaObpuKaToB ¥ TOTOBOW MPOIYKIIMU B COOTBETCTBUM CO CTaHIAPTHBIMU
(aTTeCTOBaHHBIMH)  METOJUKAMH, TpPEOOBAaHUAMH  HOPMATUBHO-TEXHUYECKOM
JIOKyMEHTAIlM1, TPeOOBAaHUAMH OXPaHbl TPyJa M KOJIOTMUYECKOM Oe30MacHOCTH B
COOTBETCTBUU C JEHCTBYIOIEH HOPMATUBHON JTOKYMEHTAIIUECH.

IIK 2.5.

[TpoBomuTh 00pabOTKY, pacyer, OIEHKY H pPETHCTPAalUI0  Pe3yJbTaToB
HCCJIEIOBAaHUM cOCTaBa M TMapaMeTpoOB ChIpbs, NONypaOpHUKaTOB M TOTOBOM
IPOAYKIIMH.

2. OBBEM YYEBHOI'O ITPEJIMETA U BUJIbl YYEEHOM PABOTBI

Buna yueOHoii padoThl O0bem B yacax

O0bem o0pa3oBaTebHOM NPOrpaMMbl Y4eOHOI0 peaMera 228

OcHoBHOe coepxaHue 123

BT. 4.:

TEOpETUIECKoe 00yUeHne 80

n1ab0opaTopHbIe/IPAKTHYECKUE 3aHATHUS 43

IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHME 85

B T. 4.:

TEOpEeTHYECKOe 00yUeHHE 58

n1ab0opaTopHbIe/IPAKTHYECKUE 3aHATHUS 27

CamocrosiTesibHas padoTa 20

Koncyabrauuu 0

IIpome:kyTOUHAS aTTeCTALMS (mudPepenupoBaHHbIi 324€T)
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3. COJEP’KAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O ITPEJIMETA

OVYIIL.06 ®Puszuka

HanmenoBanue Coaepxxanue y4yeOHOro marepuaia u ¢Gopmbl opranusanuu | O0beM 4acoB Kon Kon HanpasJienus
pa3aesioB U TeM AeATeJIbHOCTH 00y4arouXcst o0pa3oBa | o0pa3oBa | BOCIIUTATEeJIbHOM
TeJIbHOI0 | TeJIbHOr0 | padoThl
pe3yJbTa | pe3yJibTa
Ta ®I'OC | Ta ®PI'OC
COO C11o
1 2 3 4
Pa3zpen 1. MexaHnuka 30 yac +10c¢/p
Conepxanue yaeOHOT0 MaTepuana [TPy01-03; | OKO01-05 | Ilo3HaBaTeabHBIC
Tema 1.1. OcHoOBBI
1 Mexanunueckoe nprxkenue. Ilepememenue. [lyts. Ckopocts. | 2 [TPy06;
(HHCMATHICH. PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE. I1Py07;13
2 PaBHOMepHOE TIpsAMoOJIMHEITHOE nBUX)eHHE. PaBHONepemeHHoe | 2
IBUKEHHE. Y CKOpEHHE.
CBobonHoe najzienue. J[Bnxenne Tena, OpoIeHHOro Mo YIJIOM | 2
K TOPU30HTY.
PaBHOMEpHOE NBM>XEHUE 110 OKPYKHOCTH. 2
JIaGopartopHbie paboThI He npesrycmotpeno
[IpakTrueckue 3aHATHS: TP y/y01; | OKO1-05 | [To3HaBarenbHBIE
[Ipaktnueckoe 3anstue Ne 1. Pemenue 3amau no teme «Croxenue | 2 03; 07-09
CKOPOCTE».
[IpakTtnueckoe 3ansitue Ne 2. Pemenue 3amau no Teme | 2
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«PaBHonepeMeHHoe HpHMOHHHeﬁHOC JABHIKCHHC)).

KonTponbhbie paboThl

He npenycmorpeno

CamocrosTenbHas paboTa. 2
Tema 1.2. OcnoBbl | ConepxaHue yueOHOro MaTepuasia
JTUHAMUKH. 1 [epreiii 3akoH Hertorona. Bropo#t 3akon Heiotona. Tperuit | 2 [1Py01-03; | OK01-05 | ITo3HaBareabHBIE
3akoH Hrrotona. Cuna. Macca. OCHOBHO# 3aKOH KJIaCCHUECKOM [TPy06;
2 JMHAMUKH. 3aKOH BCEMUPHOTO TATOTEHHUSI. 2 ITPy07;13
Cuna tsxectu. Bec. CriocoObl n3mepenus mMaccsl Tes1. Cuibl B
MEXAHHUKE.
JIaboparopHbie paObOTHI: IMPy01; OKO01-05 | [To3HnaBaTenbHbBIE
JIaGoparopnas pabota Ne 1 «3yuenne ocoOeHHOCTEH CHIbl TpeHus | 1 1Py 03;
(CKOJIBXKEHUST )». I1Py07-09
JlabopaTopHas pabora Ne 2 «MccnenoBaHue ABMXKEHUs Tena mmox | |
JEHUCTBUEM MOCTOSTHHOM CHIIBDY).
[IpakTrueckue 3aHATHS:
[Ipaktrueckoe 3anarue Ne 3. Pemenuwe 3amad mo teme «3aKoHHI | 2
HeroTonay. [1Py01; OKO01-05 | ITo3HaBaTenbHbIE
[Ipaktnueckoe 3anarue Ne 4. PemeHue 3agad no teme «Cuisl B | 2 1Py 03;
MIPUPOIE. [1Py07-09
KonTponbHbie paboTh He npeaycMoTpeHo
CamocrosrenbHas paboTa: 4
Tema 1.3. 3akonsl | ComepxaHue yueOHOTO MaTepHasa
COXpaHEHUs B|1 Wmmynec.  3akoH  cOXpaHEHHWsl UMITyJibca. PeaktuBHOE | 2 [1Py01-03; | OK01-05 | I[lo3HaBaTenbHbBIE
MeEXaHUKE. nBrxenue. Padora crisl. MOIITHOCTS. [1Py06;
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2 Oneprusa. Kunernueckas sueprus. IloreHnnansHas sHeprus. [1Py07;13
3aKOH COXpaHEHUs MexaHuueckod »sHepruu. Ilpumenenue | 2
3aKOHOB COXPAHEHUS.
JlaGopaTopHbIie pabOTHI: [1Py01; OKO1-05 | Ilo3HnaBaTenbHbIE
JlaGoparopHass pabora Ne 3 «M3yueHue 3akoHa COXpaHEHUS [Py 03;
UMITYJIECaY. 2 [1Py07-09
[IpakTrueckue 3aHATHS:
[Ipaktnueckoe 3ansatue Ne 5. PemeHuwe 3agad mo Teme «3akKoH | 2 ITPy01; OKO01-05 Tlo3naBaTennpHbIE
COXPaHEHUs UMITYJIbCa. I1P y 03;
[Ipaktueckoe 3anstue Ne 6. Pemienue 3a1a4 1o teMe « JHEPrusi». 2 [1Py07-09
[Ipaktuueckoe 3anarue Ne 7. Pemienwe 3amauy mno teme «3akoH | 2
COXPAHEHHUSI MEXaHUYECKOM SHEPTUm».
KoHTponbHbIe paboThI He npeaycMoTpeHo
CamocrosTensHas padora. 4
Paznen 2. OCHOBBI MOJIEKYJISAPHOI PU3MKN U TEPMOAMHAMHUKH. 26 yac
Tema 2.1. OcnoBbl | ConepxaHue yueOHOTO MaTepHasa
MOJIEKYJIIPHO- 1 OCHOBHBIE TOJOXKEHUS MOJIEKYJISPHO-KMHETUYECKON TEOPHUH. I1Py01-03; | OKO01-05 | Ilo3HaBaTenbHBIE
KMHETUYECKOU Pa3meps! u Macca MoJieKys U aToMOB. BpoyHOBCKOE IBIDKEHHE. | 2 [1Py06;
TEOpUH. Huddysusa. Cumbl U dHeprus  MEXMOJICKYJISIPHOTO [1Py07;13
B3auMmojieiicTBusa. CTpoeHHE Ta3000pa3HbBIX,  IJKUAKHX H
TBepABIX Ten. CKOPOCTH JBUKEHHUS MOJIEKYJI M X U3MEpPEHHUE.
2 Wneanpubiit Ta3. JlaBnenue ra3a. OCHOBHOE ypaBHEHHE | 2
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MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH T'a30B.

VYpaBHEHHE COCTOSHUS MJI€albHOrO rasa. TemmepaTypa U ee
U3MEpPEHHE. AOGCOIOTHBIN HYJIb TEMIIEPaTypBhI.
TepMoauHaMuyeckas: 1IKaja TemiepaTypbl. ['a30Bble 3aKOHBI.

MOJ'IHpHaH ra3oBas IOCTOAHHAsA.

JlabopaTopHbIe pabOTHI

He npenycmorpeno

[IpakTrueckue 3aHATUS: ITPy01; OKO1-05 | Ilo3naBaTenbHbIE
IIpakTnueckoe 3anatue Ne 8. Pemenue 3amau no teme «OcHOBHOE | 2 [Py 03;
YpaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOPUU T'a30B». [1Py07-09
[Ipaktrueckoe 3anstue Ne 9. Pemenme 3amau mo teme «lazoBbie | 4
3aKOHBD).
Kontposbabie paboThl He npemycMoTpeHo
CamocrosTenbHas paboTa. 2
Tema 2.2. OcHoBbl | Conepxanue yueOHOro Matepuasia
TEPMOJAVHAMUKH. 1 Ileppoe  Hagao  TepmoaMHaMuKu.  Bropoe — Hauano [1Py01-03; | OK01-05 | Ilo3HaBarenabHBIE
tepMoAMHAMHUKHA. OCHOBHBIE TOHATHS W ONpEIeNieHHs. | 2 [1Py06;
BHyTpeHHsAs1 3Heprus cucTeMbl. BHYTpeHHsAs  3Heprus [1Py07;13
2 uneanpHoro rasa. Pabora m Teruora kak ¢Gopmbl mepemayu | 2
3 9Hepruu. TemoeMKoCTh. Y JesbHas TEIOEMKOCTb.
YpaBHeHHE TEIUIOBOTO OanaHca. AquadbaTHBINA TpoIecc. 2

TennoBbie nBuratenu. [I[puHIMN 1eMCTBUS TEMJIOBON MAaIllUHBI.
KITJ[ TenmmoBoro aBuratens. TepMoJWHAMUYECKas IIKajia

TEMIEPATYp. XO0J0ANIbHbIE MAIIMHBI. OXpaHa IPUPOJIBI.
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JIaGopatopHble pabOThI

He npenycmorpeno

[IpakTrueckue 3aHATHS: [1Py01; ITo3naBaTenbHbIC
[Ipaktuueckoe 3anstre Ne 10. Pemenue 3anau no reme «YpaBHeHue | 2 [Py 03; OKO01-05
TETUIOBOTO OajaHca» [TPy07-09
[Ipaktnueckoe 3anstue Ne 11. Pemenue 3amau nmo teme «llepBbiii | 2
3aKOH TEPMOJUHAMUKID.
[Ipaktnueckoe 3amsitue Ne 12. Pemenuwe 3amau mo teme «KIIJ |2
TEIIOBOT'O ABUTATENSH)
KoHTponbHbIe paboThI He npeaycMoTpeHo
CamocrosTensHas padora. 2
Tema 2.3. | Conmepxanue yueOHOTO MaTepHasa
ArperatHere 1 HUcnapenne wn xoHaeHcanus. HacelleHHBII @Dap H - €ro [1Py01-03; | OK01-05 | [To3HaBaTenbHbBIE
COCTOAHMA cBoicTBa. AOCOJIOTHASE U OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa. [TPy06;
petectsa " Touka pocbl. Kunenue. 3aBUCHMOCTb TeMIIEpaTypbl KUIICHHUS 2 [1Py07;13
(asoBeie nepexobi. oT nasneHus. lleperperelii map M €ro MUCHOJIB30BaHUE B
TEXHHUKE.
JIaboparopHbie pabOTHI: [TPy01; OKO01-05 | [To3naBaTenbHBIC
JIaGopartophas padota Ne 4 «M3MepeHue BIaXXKHOCTH BO3/IyXa». [P y 03;
1 [TPy07-09
[IpakTrueckue 3aHATHS:
[Ipaktnueckoe 3anstue Ne 13. Pemenue 3agau no teme «Bnaxnocts | 1

BO3JIyXa»

KonrtposnbHbie paboTbl

He npenycmotrpeno
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CaMocTosTenbpHas pa60Ta.

JIEKTPOAMHAMMKA 58 uac
Pazpea 3.
Coneprxanue yueOHOro MaTepuaa
Tema3.l1.
1 DneKTpUUYeCcKHe 3apsaabl. 3aKOH COXPAaHEHUs 3apsja. 2 [1Py01-03; | OK01-9 ITo3naBaTenbHbIE
DneKTpuuecKoe
2 3axoH KyinoHa. 2 [1Py06; [IK2.1-
oJe.
3 DIeKTpUYECKoe oJie. [Torenunarn. HanpspokeHHOCTD | 2 [TPy07;13 | 2.3
3NEKTpUYecKoro mnoja. [IpuHIuMn cynepno3uiuu  IojeH.
4 PaGora cunm  smekTpocratmyeckoro  mons.  PasHocts | 2
NOTEHLUAIOB. OKBUIOTEHIMAJIbHbIE MMOBEpXHOCTU. CBA3b
5 MEXIYy HampsHKEHHOCTBIO W PA3HOCTHIO  IMOTEHIHAJIOB | 2
JIEKTPUUYECKOTO TOJISL.
6 [IpoBOIHUKY B 3JIEKTPUUECKOM IIOJIE. 2
Huonextpukun B onekrpudeckoM — noxne.  [lomspusanus
JDJIEKTPUKOB.
7 Konpencaropel. CoequHeHHE KOHICHCATOPOB B Oarapero. | 2
OHeprus 3apsHKEHHOTO KOHJIEHCaTopa. OHeprus
AEKTPUYECKOTO OIS,
JIaGopatopHbie pabOThI He npenycmotpeno
IIpakTrueckue 3aHATHS: [1Py01; OKO01-9 ITo3naBaTenbHbIC
IIpaktnueckoe 3anstue Ne 15. Pemenme 3amau no teme «3akoH | 1 1Py 03; [IK2.1-
COXpaHEHUs 3aps1a» I1Py07-09 | 2.3
[Ipaktuueckoe 3anstue Ne 16. Pemenne 3amau mo Teme «3akoH | 2

Kynonay.
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[Ipaktnueckoe 3ansatue Ne 17. Pemenne 3amau no teme «lIpuHnun
CYyNEPIO3ULINU TTOJIEN.

[Ipaktrueckoe 3anstue Ne 18. Pemenue 3amau mo teme «Pa3HOCTh
IIOTCHITUAIIOB).

IIpaktnueckoe 3amarue Ne 19. Pemenuwe 3amau 1o TeMme

«CoenHeHNE KOHJICHCATOPOB B OaTaperoy.

1

KonrtposbHbie paboThbl

He npenycmorpeno

CamocTosiTenbHas paboTa.

He npenycmotpeno

Tema 3.2. 3akoHBI
ITIOCTOSHHOTO
AIIEKTPUIECKOTO

TOKa.

Conepxkanue yaeOHOro MaTepHaia

1 VYcnoBus, HEOOXOUMBIC 1T BOSHUKHOBCHHS W TIOJICPIKAHUS | 2 [TPy01-03; | OK01-9 Tlo3naBarenbHbIE
3JIEKTPpUYECKOro Toka. CHuiia TOKa M TUIOTHOCTh TOKA. [TPy06; I1K2.1-
2 3akon Oma ans yuactka nenu 6e3 D/1C. 2 [1Py07;13 | 2.3
3 3aBUCHUMOCTh JJICKTPHUUECKOTO COMPOTHBIICHUS OT Marepuana, | 2
JUIMHBI W TUIOIIAT{ TIOTIEPEYHOTO CEYCHHS IPOBOTHUKA.
4 3aBHCUMOCTh DJIEKTPUYECKOTO COMPOTUBIICHUSI MPOBOIHUKOB | 2
OT TEMIEPATYPHI.
5 Coenunenne  npoBOAHMKOB.  COEOUHEHHWE  HMCTOYHHKOB | 2
AJIEKTPUYECKOM PHEPTUU B OaTapero.
6 Pabota W MOITHOCTH 3JEKTPUYECKOro TOKa. 3akoH Jlxoyis- | 2
Jlenna. TertoBoe neiicTBUE TOKA.
3akon Oma Ui TONHOM Iemu. OJEKTPOIBMKYIIas cuia | 2
UCTOYHHUKA TOKA.
JlaboparopHbie pabOTHI: [MPy01; OKO01-9 [To3naBaTenbHBIC
JIaGopatopnast pabora Ne 7 «M3ydenue 3akoHa Oma i ydacTka 1Py 03; [1K2.1-
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Leny, IOCIEA0BaTENbHOIO M MApaJUIENbHOIO  coeAuHEHusd | 1 [1Py07-09 | 2.3
MIPOBOJIHUKOBY.
[IpakTrueckue 3aHATHS: [1Py01; OKO0I-9 ITo3naBaTenbHbIC
[Ipaktuueckoe 3anarue Ne 20. Pemenue 3amau no teme «3akoH Oma | 2 [P y 03; T1IK2.1-
Ui ydactka nenu 6e3 3C» [TPy07-09 | 2.3
[Ipaktuueckoe 3anstue Ne 21. Pemenue 3amau no Teme | 1
«3aBUCUMOCTb DJIEKTPUYECKOI'O COMPOTUBJICHHUS] MPOBOJAHUKOB OT
TEMIIEPATYPbD»
[Ipaktnueckoe 3anstue Ne 22. Pemenue 3amau 1o T1eme | 2
«CoenuHeHne MPOBOTHUKOB
[IpakTtnueckoe 3angarue Ne 23. Pemenue 3agady mno Teme «3akoH | 1
Jxoyisa-Jlenna»
[Ipaktuueckoe 3anstue Ne 24. Pemenne 3anau no teme «3akon Oma | 1
JUISL TIOJTHOM LIETTM»
KoHTponbHbIe paboThI He npeaycMoTpeHo
CamocrosiTensHast padbora. He npexycmotpeno
Tema 3.3. Coneprxanne y4eOHOTo MaTepuana
DNEeKTpUYECKUi TOK | 1 CobcTBeHHas MPOBOAMMOCTD TOTYTIPOBOTHUKOB. 3 I1Py01-03; | OKO01-9 [To3HaBaTenbHbBIE
B Pa3IMYHBIX [TomrynpoBOIHUKOBBIE TPHUOOPHI. [1PyO06; I1K2.1-
cpenax. DNEeKTPUYECKU TOK B MeETajlaX, B JJIEKTPOJIMTaX, razax, B [1Py07;13 | 2.3

BakyyMe. OIeKTpoiu3. 3akoH snekrponnza  Dapajnes.

DIIEKTPOXUMUYECKUI SKBUBAJICHT.

JIaboparopHbie pabOTHI

He npenycmorpeno
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Tema 3.4. Coneprxanue yueOHOro MaTepuasa
1 BekTop UHIyKIIMM MAarHUTHOTO TOJISL. 1 [1Py01-03; | OKO01-9 Ilo3naBarenbHbBIE
MaruuTHOe noue.
2 3akoH  Awmmepa. JledictBue  MarHuTHOro moyisi  Ha | | [1Py06; [IK2.1-
IPSIMOJIMHEWHBI TNPOBOJAHUK C TOKOM. B3sammonercteue I1Py07;13 | 2.3
3 TOKOB. 1
Pabora o nepemenieH1I0 MPOBOIHUKA C TOKOM B MarHUTHOM
4 nosie. MarHuTHBIN ITOTOK. 1
JleficTBe MarHMTHOTO TOJsI Ha ABWXKymuicsa 3apsa. Cuma
Jlopenna. OmnpeneneHue YIOENbHOTO 3apsnua. Y CKOPHUTETH
3apsOKEHHBIX YACTHII.
JIaGopartopHbie paboThI He npesrycmotpeno
[IpakTrueckue 3aHATHS: [1Py01; OKO01-9 ITo3naBaTenbHbIE
[Ipaktnueckoe 3anstue Ne 25. Pemenue 3amau no teme «3akoH | 1 1Py 03; [K2.1-
Amnepa» [1Py07-09 | 2.3
[IpakTuueckoe 3ansarue Ne 26. Pemenue 3agau no teme «/leiictBue | 1
MarHMTHOTO MOJIS Ha JBUKYLIUICS 3apsi»
Tema3.5. Coneprxanue yueOHOro MaTepuaa
OnexrpoMaruutHas | 1 DNeKTpOMarHuTHas WHAYKIMA. BuxpeBoe siekrpuyeckoe | 2 Ilo3HaBaTenbHbIE
WHIYKIHUS. 2 ToJie. OKO01-9
CaMouHaykuus. DHeprus MarHUTHOTO MOJIS. 2 [1K2.1-
23
JlabopaTtopHas pabota Ne 8 «/3ydeHne SBICHUS dJIEKTPOMAarHUTHOM | 1 ITPy01; OKO1-9 [To3naBaTenbHbIE
WHIYKLIHANY. I1P y 03; [1IK2.1-
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[1Py07-09 | 2.3
[IpakTrueckue 3aHATHS: [TPy01; OKO1-9 [To3naBaTenbHbIE
[Ipaktnueckoe 3anarne Ne 27. Pemenwe 3amady no Teme | 1 [P y 03; T1IK2.1-
«INEeKTPOMArHUTHAs UHTYKLIHS [TPy07-09 | 2.3
IIpakTuueckoe 3anarue Ne 28. Pemenue 3agau mo teme «OHeprus | 1
MarHUTHOTO TIOJISD»
CamocrosTenbHas paboTa. He npesrycmotpeno
Paznen 4. Kosie0anus 1 BOJIHBI 34 gac +6 c/p
Coneprxanue yueOHOro MaTepuaa
Tewa 1 CBoOoanble  MexaHudyeckue kojeOanusi.  KonebarembHoe | 2 [1Py01-03; | OK01-9 [To3HaBarenbHbIE
4.1.MexaHnuueckue
JIBUYKECHHUE. I'apmoHnueckue Kose0aHusl. JIunelinbie [1Py06;
KoJie0aHUs ¥ BOJIHBI.
2 MEXaHUYECKHEe KOJIeOaTeIbHbIE CHCTEMBI. 2 I1Py07;13
[IpeBpamienne sHepruM NpU KOJEOATEIBHOM JBHKEHUH.
3 CBOOOTHBIC 3aTYyXAMOIINE MEXAaHUISCKUE KOJICOAHMSI. 2
BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUSL.
JlaboparopHbie pabOTHI: 1 [TPy01; OKO01-9 [To3naBaTenbHbBIC
JlaGoparopnast pabora Ne 9 «M3ydeHue 3aBHCHMOCTH TMEpUOJA I1P y 03; [1K2.1-
Kosie0aHUN HUTSHOTO (WK MPYXUHHOTO) MasiTHUKA OT JUIMHBI HUTU [1Py07-09 | 2.3
(v Macchl Tpy3a)y.
[IpakTrueckue 3aHATHS: [1PyO1; OKO01-9 [To3HaBaTenbHbBIE
[IpakTuueckoe 3anstue Ne 29. Pemenue 3agau no teme «JIunelnsie | 1 [P y 03; I1K2.1-
MEXaHHYECKHEe KOJIeOaTeIbHbIE CHCTEMBIY. [1Py07-09 | 2.3
2

CamocrosTenpHas pa60Ta.
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Tema4.2.
DNIeKTpOMarHuTHHIE

KOJIeOAHWS U BOJTHBI.

Copep:xanue yueOHOTO MaTepuana

1 CBOOOJHBIE DJEKTPOMarHuTHhIE KosiebaHus. IlpeBparmieHnue [1Py01-03; | OKO01-9 [To3naBarenbHbIE
SHEPTMM B KoJieOaTeIbHOM  KOHType.  3aTyXaromiue [TPy06; [K2.1-
AJICKTPOMAarHUTHBIE KoJjieOaHusi. ['eHeparop He3aTryxarommx I1Py07;13 | 2.3
2 3JICKTPOMATrHUTHBIX KOJICOAHUH.
3 [lepemenHbIil TOK. BbIHYX/IEHHBIE 2JIEKTpUYECKHE KOJIeOaHMUS.
['enepaTop nepeMeHHOro TOKa.
4 EMKOCTHOE M MHIYKTUBHOE CONPOTHUBIICHUS MEPEMEHHOTO
TOKa.
5 3akoH Oma JuIsl 2JIEKTPUYECKOM LENM MEPEMEHHOIO TOKa.
Pabota n MOLTHOCTH IEPEMEHHOTO TOKA.
6 ['eneparopsl Toka. Tpanchopmaropsl. TOKH BEICOKOM YaCTOTHI.
[Tomyuenue, nepeaaya u pacupeeieHue AIeKTPOIHEPTUH.
7 [lonepeunsle U MPOJOJIBHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI.
YpaBHEHUE IIOCKOM OeryIeil BOIHEI.
UnTepdepennus Boan. [lonsTue o audpakunuy BOH.
3BYKOBBIE BOJIHBL. YIIBTPa3BYK U €r0 MPUMEHEHHE.
JlaGopaTopHbie pabOTHI: [TPy01;ITP | OKO01-9 [To3HaBaTenbpHBIC
Jlabopatopnas  pabotaNel0  «MHIyKTMBHOE W  €MKOCTHOE 03; 07-09 | IIK2.1-
COTIPOTHUBIICHUS B 1M IEPEMEHHOT'O TOKa 23
IIpakTrueckue 3aHATHS: [1Py01; OKO0I-9 ITo3naBaTenbHbIE
IIpaktnueckoe 3ansarue Ne 31. Pemenue 3amau 1o TeMe [Py 03; [IK2.1-
«IIpeBpailieHne 3Hepruu B KojaedaTeaIbHOM KOHTYPE». [1Py07-09 | 2.3
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IIpaktnueckoe 3amsatue Ne 32, Pemenuwe 3amau 1no Teme | 2
«IIepeMeHHBIN TOK»
CamocrosTenbHas paboTa. 2
Coneprxanue yueOHOro MaTepuasa
Tema4.4.
1 DJIeKTPOMArHUTHBIC BOJHBI. ODJIEKTPOMAarHUTHOE TIOJNE Kak | 2 [1Py01-03; | OK01-9 Ilo3HnaBaTenbHbIE
DIEeKTpOMarHUTHbIE . .
ocoOblii  Bun Marepuu. Bubpatop [I'epma.  OTKpbITHIN [1IPy06; I1K2.1-
BOJIHBI.
2 KOJIeOaTeIbHBINH KOHTYP. 2 ITPy07;13 | 2.3
[Tonsatue o paguocsszu. N3obperenue paano A. C. [Tonoeim.
[IpumeHeHue 3IeKTpOMarHuTHBIX BOJIH.
JIaGopatopHbie pabOThI He npetycmoTpeno
[IpakTrueckue 3aHATHS: [IPy01;I1P | OKO01-9 ITo3naBaTenbHbIC
IIpaktnueckoe 3amstue Ne 33. Pemenuwe 3amau 1o Teme | 2 03;07-09 | I1IK2.1-
«OIJIEKTPOMArHUTHBIE BOJIHBD). 2.3
CamocrostenbHas pabora. 2
OnrTuka 20vac+2c/p
Pa3nea S5
Coneprxanne yu4eOHOTO MaTepurana
Tema 5.1.
1 3aKOHbBI OTPAXKEHUA U MPETIOMIICHHUSI CBETA. 2 ITPy01-03; | OKO01-05 | ITo3HaBaTenbHbIE
IIpupoza cBera. 2 JIun3el.  CkopocTh  pacmpocTpaHeHuss — cBera.  [lomHoe | 2 [1Py06;
3 orpaxenue. [ma3 kak onTuyeckas cucrema. Onruyeckue | 2 [1Py07;13
puOOpHI.
JlaboparopHbie pabOTHI: [MPy01; OKO01-05 | [No3naBaTenbHbBIE
JIaGoparopnas pabora Nell «M3yueHue nzobpaskeHUs! MpeaMeToB B | 1 1Py 03;
TOHKOM JIMH3E». I1Py07-09
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[IpakTrueckue 3aHATHS: [1Py01; OKO01-05 | [To3HaBaTesbHBIE
[IpakTnueckoe 3ansatue Ne 34. Pemenue 3anau no reme «Onruueckue [Py 03;
IprOOPHI». [1Py07-09
CamocTosiTenpHas paboTa.
Coneprxanue yueOHOTO MaTepraa
1 Hucnepcus ceera. [TPy01-03; | OKO01-05 | Ilo3HaBaTenbHBIC
Temas.2. 2 Hurepdepenuns ceera. Judpakuus csera. KorepeHTHOCTH ITPy06;
CBETOBBIX Jyueld. IHTepdepeHiys B TOHKUX TuieHKax. [lonockl [1Py07;13
Bonroskie ceoicTha paBHoi TomuuHbl. Kompuna  Herorona.  Mcnonb3oBanue
cheta. 3 nHTep(epeHun B HayKe U TexHuke. Jludpaknus Ha mienud B
napaujenbHbIX Jy4ax. Jludpakunonsas pemerka.
4 ITonspusauma  ceera. Bunpbl  cnexrpos.  Ilomspusanus
MONEPEYHbIX BOJIH. [[BoWHOE mydenpenomiieHue. llomsiponsr.
Crnekrpsl ucnyckanusi. CoeKTpbl MOIJIOMIEHHUS.
HNudpakpacuoe u yJIbTpaduoaeTOBOE U3ITy4EHUs.
Pentrenosckue styun. MIX nmpupoza u cBOWCTBa.
JlaGopatopHble pabOTHI: [1Py01; OKO01-05 | [lo3HaBaTenbHbIE
JlaboparopHass pabora Ne 12 «M3ydyenue wuHTEephepeHIUHN U [Py 03;
I(paKkIul CBETay. [1Py07-09
Jlaboparopuast pabotaNel3 «['pagyupoBaHHe CIEKTPOCKONA W
OTpe/ieNIeHUE JITMHBI BOJIHBI CIIEKTPAIbHBIX JTUHUID.
[IpakTrueckue 3aHATHS: [1Py01; OKO01-05 | [To3HaBaTesbHbIE
[Ipaktnueckoe 3ansaTue Ne 35. Pemenne 3amad o teme «BoHOBBIE [P y 03;

CBOMCTBA CBETa.
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T1Py07-09

DJieMeHTbl KBAHTOBOH (PM3UKH

Paznen 6. 20 yac+2c/p
Coneprxanue yueOHOTO MaTepraa
1 KBanToBas runoresa [1nanka. @OTOHBI. 2
[TPy01-03;
2 Buemnuii  portosnektpuueckuii  apdexr.  BHyTpennwuit | 2 06:0 OKO01-05 | [To3HaBaTenbHbIE
11P06;07;
Tema 6.1. hoToaddexr. Turmbl HOTOITEMEHTOB.
JIaGopartopHbie pabOThI He npenycmorpeno
KBanTtoBas onrtuka.
[IpakTuueckue 3aHITUS:
[1Py01;03;
[Ipaktuueckoe 3anarue Ne 36. Pemenue 3amau 1o Teme | 2 OKO01-05 | [To3naBaTenbHbIE
[1Py07-09
«DotorhhexTy.
Coneprxanue yueOHOro MaTepuasa
1 Snepnas mopens aroma. Pa3BurHe B3INIAIOB Ha CTPOCHHUE
2 [MPy01-03;
BEILECTBA. 3AaKOHOMEPHOCTH B AaTOMHBIX CIEKTpax BOJOPOJA. OKO1-05 | Ilo3HnaBaTenbHbIE
I1Py06;07;
Tema 6.2. Omnsitel O. Pesepdopna. Mopaens atoma Bogoposa o H. bopy.
®duznka aToma. JIabopaTtopHbie paboOThI He npenycmotpero
[IpakTryeckue 3aHATUA He mpexycMoTpeHo
KoHTponbHbIe paboThI He npegycMoTpeHo
CamocrosiTenbHas padboTa. 2
Tema 6.3. Conep:xkanne yyeOHOro MaTepHana 2
1 EcTecTBeHHass paJMOaKTUBHOCTh. 3aKOH PaJHOaKTUBHOTO | 2
®dusnka aTOMHOIO [1Py01-03;
pacniaga. CriocoObl HaOJIIOJICHHUS M PETHCTPALUN 3apSHKCHHBIX | 2 06:0 OKO01-05 | [To3naBaTenbHbIE
I1Py06;07
Apa. 2 yactuil. pdexr BaBunosa-Uepenkona.
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3 Crpoenue atomHoro sjpa. Jlepekr maccel, SHEprus CBA3H U

YCTOﬁqHBOCTB ATOMHBIX AACP.

Snepuble  peakuuu.  MckyccTBeHHass — paJMOAKTHBHOCTD.
4 Henenune Tmsokensix anep. lLlemHas  sgmepHas — peakiws.
VYnpasnsemass  uenHas — peakuus.  fApepHslii  peakrtop.

[TonyueHunyeckoe AEHCTBUE DPAJAMOAKTUBHBIX H3JIyYCHUH.bIE

HJaCTHUIIbI.

JIaboparopHbie pabOTHI

He npenycmorpeno

IIpakTrueckue 3aHATHS:

IIpaktnueckoe 3anarue Ne 37. Pemenue 3anad mo teme «IHeprus

CBs3H ATOMHOTI'O sAapa».

[1Py01;
KontpoinbHble paboThl He npenycmotpeno
I[Py 03; | OKO1-05 | ITo3HaBaTenbHbIE
CamocrosTenbHas paboTa. He npenycmorpeno
[1Py07-09
Pasznen 7 CTtpoeHue BceleHHOM 20 yac
Tema 7.1 Crpoenne | ConHedHas cucTeMa: IUTAaHETHI U Majble Tena, cucrema 3emita-JlyHa. [1Py01;
o 6
CounHeuHOM ITPy  03; | OKO01-05 | [lo3HaBaTenbHbIE
CHCTEMBI. [1Py07-09
Tema 7.2 OBomonus | Ctpoenue u 3omonust CoHIa U 3BE3 . 2
) ITPy01;
Bcenennoi Knaccudurkanust 38E3a. 3BE3ABI W WCTOYHMKA WX OHCPTHH. 03 OKO1-05 | TlosnasarenbHbIe
2 [Py ;
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lanakrtuka. 2
CoBpeMeHHBIE MPEICTaBICHHUS O CTPOSHUH U 3BOIONMHU BeeneHHoH.
2 [1Py07-09
O6o061matoniee NOBTOpPEHKE
JlabopaTopHasi padora. 3yueHue kapThl 3BE3HOTO HEOA. 2
JuddepenurpoBanHbIii 3a4eT 2
Bceero 208 yac+ 20 ¢/p
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4. YCJI0BUS PEAJIM3AIIUUA ITPOT'PAMMBI YYEBHOI'O ITPEIMETA
TpeGoBanuss K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecre4YeHH 0
Peammzanust mporpaMmel yuyeOHOTO mpenMeTa TpeOyeT Hanuyus y4eOHOro KaOWHeTa-ydyeOHOTo
KaOuHeTa.
O6opynoBaHue yueOHOro kabuHera:
- pabouee MeCTO IpenoaBarTes;
- I0ca/I04HbIe MecTa 00ydaromuxcs (110 KOJUYECTBY 00yUaroLuXcs);
- yueOHbIe HATJISIHbIE TTOCOOUs (TabIUIIbI, TJIaKaTHI);
- TEMaTUYECKHE MaNKHU JUAAKTHUYECKUX MAaTePUAIOB;
-KOMIUIEKT y4eOHO-METOAMUYECKON JOKYMEHTAINH;
-KOMIUIEKT y4€OHUKOB (Yy4€OHBIX MTOCOOMIT) 10 KOJIUYECTBY 00YUaOIIUXCSI.
TexHunueckue cpeacTBa 00yUYeHHUs:
- 000pyI0BaHME VI MIPOBEICHUS J1a0OPATOPHBIX paboOT
- KaJIbKYJISITOPBI.
Ta6nuiibl.
Pa3naTounslii MaTepuai: TECTOBBIC 3a/laHuUsl, HH/IMBUyaJIbHbIE KAPTOUKH,
TUIAKTHYECKUN MaTepual 1o pasjieiaM U TeMaM MporpamMMBbl.
HNudopmanuonnoe odecrnieyeHue 00ydeHus
OcCHOBHbIE HCTOYHUKH
Jns npenogaBareneit
1. Jmutpuena, B.®. ®usuka mig npodeccuii U cCneruaibHOCTeH TEXHUYECKOT0 MPOopMIIs: Y4eOHUK
UIs cTyA. YdupexaeHud cpen. mpod. oOpazosanwus/B.dD./ImutpueBa. - 8-¢ uzm., crep. - M.:
Wznarenbckuit neHTp «Akagemus», 2024. - 448c.
2. Kamamnuukos, H.I1. ®usuka. B 24. Yacts 1: yuebnnk u npaktukyMm st CI1O/H.I1.Kanamnaukos,
C.E.MypaBsbeB. — 2-e u3f., ucnp.u gomn. — M.: U3natensctBo FOpaiit, 2024. — 254 c.
s crynenToB
1. Kamamnukos, H.I1. ®usuka. B 24. Yactp 1: yuebnuk u npaktukym st CITO/H.I1. Kanamaukos,
C.E.MypaBbeB. — 2-e u3l., ucnp.u gon. — M.: U3narensctBo FOpaiit, 2024. — 254 c.
2. Kanamnukos, H.IT. ®usuka. B 24. Yacts 1: yuebnuk u npaktukym st CITO/H.IT. Kanamnukos,
C.E.MypaBbeB. — 2-e u3z., ucnp.u gom. — M.: U3znarensctBo IOpaiit, 2024. — 254 c.
JlonotHUTeIbHbIE HCTOYHUKH

Jns nmpenogaBareneit
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1bennpukoB, I''A. ®uzuka. Coopuuk 3amau (¢ pemenusmu)/ [.A.bennpukos, b.b.byxosues,
B.B.Kepxenues, ['.d.Mskumes. — M.: OO0 «U3parensckuit gom «OHUKC 21 Bex»: 3A0
«AgpsHc — By, 2015.
2bnaynoB, M.U. becenpt mo d¢usuke: Kuura nmns urenuss mo ¢usmke B 2-X dHacTsax. — M.:
[Ipocsemenue, 2019.
3Mskumes, [.51. ®usuka. 10 xm.: ydeOHMK ans oOmieoOpa3oBaT.yupexaeHuil: 0a30BbId U
npodmisHbid ypoau/I . S1.Msikumes, b.b.byxosues, H.H.Corckuii; mox pen. B.1. Hukomnaesa, H.A.
[TapdentbeBoii. — M.: [IpocBemenue, 2019.
4Hoeukos, KO.B. Dkosorus, okpyxaromias cpeia u 4yenoBek: YdeO.mocobue Ui By30B, CPEIHUX
IIKOJI U KoJuteken. — M.: @AUP — ITPECC, 2019.

Jns ctyaeHToB
Iepopimkun, A.B. ®usnka, 9 ki.: YueOnuk as odmieoOpasosar.yued.3aBeaeHunii/A.B. Tlepoiikun,
E.M. I'yrauk. — M.:/Ipoda, 2018.
211ypsiesa, H.C. dusuka. 10 KIL ba3zoBblit YPOBEHbB: yueOHUK JUIS
obmeoopaszoar.yupexaenuii/H.C. IlypermieBa, H.E. Baxeesckas, J[.A. Hcaes; mox pen.H.C.
[TypsimeBoit. — M.: IIpoda, 2018.
31lypsimeBa, H.C. ®usuka. ba3ossiii ypoBenb. 10 ki.: metonudeckoe nocodue /H.C. Ilypsimesa,
H.E. Baxeesckas, [I.A. Ucaes. — M.: Jlpoda, 2017.
4PpivkeBud, A.Il. @usuka. 3amgaunuk. 10 — 11 ki1.: mocobue mis obmeoOpazoBar.yupexaenuii/A.I1.
PeivkeBuu. — M.: Jlpoda, 2018.

Dnekmponnvie uz0anus

1. http://www.fizika.ru —  [anuenii  pecypc  codepoicum docmynHulil, UHmMepecHbll
UWILTIOCMPUPOBAHHBIL MAMEPUATL 8 8UOE YUEOHUKO8 NO (u3uKe

2. http://physics.nad.ru/physics.htm — Anumayus uzuueckux npoyeccos no onmuxe, 60JHAM,

MexXanuke, mepModuHaMuKe.

3. http://’www.sci.aha.ru — Pecypc codepoxcum 601bui0e MHOMICECME0 CHPABOYHBLIX MAOIUY NO

Qusuxe.

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

HOB0OCMU HAYKU 6 suoe HeboIbUIUX Cmameﬁ, Koniopble obroenaIomcA exceonesno. Mooicho Y3Hamov
6Ce 0 CAMbIX NOCIEOHUX OMKpblMUAX 6 HAYKe.

5. http:/fivsu.ivanovo.ac.ru/phys/ — Pecypc, komopulii nomodicem wKOIbHUKY HAX0OUmbs 100Y10

unghopmayuro no Qusuxe mamepua o UCMOPUU PUUKU.

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

7. (http.//physics.nad.ru/- @uzuka 6 anumayusix

8. http://festival. Iseptember.ru/- pecmusans omxpolmvix ypokos
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPE/IMETA
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HaumenoBanue o0pa3oBaTeJbHbIX
pesyabratoB ®I'OC COO (mpeameTHble
pe3yabTathbl — [1P y/y)

MeToabI OLIEHKH

TP y/y 01 NOHMMAaHUE poJIn (QU3UKU B
Hay4YHON KapTuHe MHpa, c(HOPMUPOBAHHOCTD
IIOHUMAHHSA  3aKOHOMEpHOM CBSI3U u
[IO3HABAEMOCTH  SIBICHMM HPUPOABI, POJIH
¢m3ukn B (OPMHPOBAHHUU  KYJIBTYPHI
MOJCJIUPOBAHMSI ~ pEaJIbHBIX  SIBICHUH U

IIPOLIECCOB, IIpEeACTaBICHUI 0 posn
DKCIIEpUMEHTa B (M3MKE M O BBIJAIOIINXCS
duznyecKux OTKPBITHSIX, 0

cuctemooOpasytomieit  ponu  Qu3MKH B
pPa3sBUTHH €CTECTBEHHBIX HAyK, TEXHHKH U
TEXHOJOTHH, 00 »SBOMIONUH  (HU3HUECKUX
3HAHUM W WX pOJIM B LEJIOCTHOU
€CTECTBEHHOHAYYHOW KapTHHE MHUPA, O BKJIa/e
POCCHUHCKHUX U 3apyOE€KHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHE HAayKd, OOBSICHEHHE IIPOIECCOB
OKpYXaloIlero MHpa, pPa3BUTHE TEXHUKU H
TEXHOJIOTHIA;

NunuBuyanbHbI  OTBET; YCTHBIA ONPOC HA
JICKIUAX; MPOBEPKA BBIMOJHEHUS MPAKTUYECKUX
paboT; TpoBepKa BBHITIOJHEHHS JIA0OPATOPHBIX
3aJaHUN.

ITP y/y 02 3HaHMS O BHJAX MaTepuu
(BemiecTBO M TMOIE), MBMKEHUH Kak crocode
CyLIECTBOBaHMs  MaTepuu, 00  aTOMHO-
MOJIEKYJISIPHOM TEOPUM CTPOEHHUS BEILLECTBA, O
(Gu3NYECKON CYIIHOCTH SBJIEHUN TNPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX,
AJIEKTPOMATHUTHBIX W KBAHTOBBIX); YMEHHUE
YBEPEHHO pa3nuyaTh SBICHUS (PaBHOMEPHOE U
HEPaBHOMEPHOE JIBUYKEHUE, PABHOYCKOPEHHOE
JBIDKEHHE,  CBOOOJHOE  TaJeHue  Tell,
JIBIDKEGHUE TI0 OKPYXXHOCTH, HWHEPTHOCTb,
B3aUMOJICHCTBUE TE€J, PEAKTUBHOE JIBH)KCHHE,
HEBECOMOCTh, PABHOBECHE  MaTepHaJIbHOU
TOYKM M TBEPJOTO Tella, Nepenaya JaBICHHS
TBEPJABIMH TEJAMHU, >KHIKOCTSIMH M Ta3aMH,
IUTaBaHWE TeN, KoyiebaTeNbHOEe JBUKCHHE
(rapmoHuYeckue KojeOaHus, 3aTyXarollue
KoJIeOaHws, BBIHYK/ICHHbBIC KoJieOaHus),
pe30HaHc, BOJIHOBOE JIBUYKEHUE
(pacpocTpaHeHHe U OTpPaKEHUE  3BYKAa,
uHTepdepeHiuss U audpakuus  BOJIH),
TEIJIOBOE  JIBIDKEHME  YacTHUIl  BEIIECTBa,
mud¢y3us, TEIIOBOE paclIMpeHHe U CKaTue,
TEINIOOOMEH M TEIUIOBOE  paBHOBECHE,
TEIUIOBbIE noTepH, IUIaBJICHUE U
KpUCTaJUIM3aLus, napooOpa3zoBaHue
(ucmapeHre W KUIIGHHWE) H KOHJIEHCAIIUS,
MMOBEPXHOCTHOE  HATSKEHUE, CMayuBaHMUE,
KalWUIpHBIE SIBIICHUS, JJIEKTpU3aLUg  Ted,
B3aUMOJICHCTBUE  DJIEKTPUUECKUX  3apsijiOB,
neiicTBue INEKTPUYECKOTO noJist Ha
JIEKTPUYECKUN 3apam, JICUCTBUS

NHpuBuayanbHBId OTBET; YCTHBIM OIPOC Ha
JIEKLMAX; MPOBEPKA BBINOIHEHUS MPAKTUYECKUX
paboT; mpoBepKa BBHINOJHEHHUS J1a0OpaTOPHBIX
3a/laHuN
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HaumenoBaHue o0pa3oBaTebHBIX
pesyabratoB ®I'OC COO (mpeameTHble
pesyabrTatel — IIP y/y)

MeToanl OEHKH

SJICKTPUYECKOTO TOKAa, KOPOTKOC 3aMbIKaHHC,

B3aMMOJICVICTBUE MAarHMTOB,
SJICKTPOMAaruuTHas WHAYKOWA, )IefICTBPIe
MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM,
MPSAMOJIMHEITHOE pacmpocTpaHeHue,

OTpaXCHHE U IIPEIIOMIICHHE CBETa, II0JHOE
BHYTpEHHEE OTpa)X€HHE CBETa, JUCIEPCUs
CBETa, PA3JIOKEHUE CBETOBOI'O H3IIyY€HUS B
CHEKTp, €CTECTBEHHass  pPaJMOaKTUBHOCTbD,
palMoaKTUBHBIE NPEBPAIICHUS aTOMHBIX sJep,

BO3HHUKHOBCHHE JIMHENYATOrO CIIEKTpa
U3Iy4YeHUs]) MO OMHCAHUIO HMX XapaKTEePHBIX
CBOMCTB 51 Ha OCHOBE OIIBITOB,

JNEMOHCTPUPYIOIIUX  JaHHOE  (hu3ndYecKoe
SBJICHHE, YMEHHE pACIO3HaBaTh IPOSBIICHHE
U3YYEHHBIX ¢busnueckux  SBICHHUH B
OKPY’KaIOIIEM MHpE; pelmaTb IPaKTUYECKHE
3ala4yd, BBIACIAS B HUX CYILIECTBCHHBIC
CBOICTBa U MpU3HAKU (DU3UYECKUX SIBICHUN

[TPy/y 03 YBEPEHHOE BJIAJICHUE OCHOBaMU
MOHATUMHOIO anmapara M CHMBOJHAYECKOIO
s3blka (U3WKH ¥ WCTOJb30BAaHUE UX JUISA
pelieHns y4yeOHbIX W NPAKTHYECKUX 3ajad,
YMEHHE XapaKTepus3oBaTh CBOMCTBA  Ted,
buznyeckue sSBICHUS U MPOLECCHI, UCIOIb3YS
dbyHIaMEHTAJIbHbIE U ASMIUPUYECKUE 3aKOHBI:
(3akon Ilackamns, 3akoH Apxumesna, IPaBUIIO
ppluara, 30JI0TO€ MPABUIIO MEXAHUKH, 3aKOHBI
U3MEHEHUSI M COXPAHEHHUS MEXaHMYECKOU
SHEpPruM, ypaBHEHHE TEIJIOBOro OalnaHca,
3aKOH  COXpPAHEHHs  HUMIIYJIbCa,  3aKOH
COXpaHEHHUS JIEKTPUUYECKOI0 3apsiia, MPUHLIUIL
OTHOCHUTEIILHOCTH lanunes, MIPUHLAIT
CyHepro3uIMu Cuj, 3akoHbl HbroTOHA, 3aKOH
BCEMHUPHOI'O TATOTEHUS, TeopeMa 0
KMHETUYECKON SHEpruu, 3akoH ['yka, 3aKoH
bepuymin, OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
CTPOEHHMsI BelIeCTBA, 3aKOH KyloHa, nmpuHIHN
CYHEPIO3UIUU 3JIEKTPUUECKUX IOJIeH, 3aKOH
Oma ns yvacTka menw, npaswia Kupxroda,
3aKOH Jxoyia-Jlenua, 3aKOHBI
MIPSIMOJIMHEMHOTO pacrpocTpaHeHus,
OTpaKCHHSI W TPEIOMIICHHS cBeTa, (hopmyna
TOHKOM  JIMH3BI); yMEHUe ONMCHIBATh
U3YYCHHBIE CBOWCTBA Ten © (pu3mUeckue
SBJICHUS, HCIIOJIb3Ysl PU3NUECKIE BEJIMUHHBI;

WupuBunyanbHbli OTBET; YCTHBIM OIPOC Ha
JEKIUAX; MPOBEPKA BBIITOJIHEHUS IPAKTHYECKHUX
paboT; mpoBepka BBINOJHEHUS J1a0OPATOPHBIX
3aJaHui

TP y/y 04 HAaBbIK IIPOBOJAMTH IIpsIMbIE U
KOCBEHHbIE M3MepeHHs] (U3NYECKUX BEIMYUH
(paccTosiHME, TNIPOMEXKYTOK BPEMEHH, Macca

NunuBuayanpHbI  OTBET; YCTHBIA ONPOC HA
JICKIUAX; MPOBEPKA BBIMOJHECHUS MPAKTUYECKUX
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HaumenoBaHue o0pa3oBaTebHBIX
pesyabratoB ®I'OC COO (mpeameTHble
pesyabrTatel — IIP y/y)

MeToanl OEHKH

Tena, o0BeMm, cuia, TeMIeparypa,
OTHOCUTENIbHAS BJIAXKHOCTh BO3[yXa, CHJA
TOKa, HamNpsHKCHHWE, COMPOTHBICHHE) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MJIM IU(PPOBBIX
A3MEPUTEIBHBIX prOOpOB; IIOHUMaHue
HEM30€KHOCTH MOTPEUIHOCTeH  (U3NUECKUX
W3MEPEHHM; YMEHHE HaxOJIWUTh 3HAYEHHUE
U3MEpAEeMO  BEJIMYMHBI  C  IIOMOIIBIO
YCPETHEHUS Pe3yJIbTaTOB CEPUU M3MEPEHUH U
OLIEHUBATh MOTPEIIHOCTh U3MEpPEHH; yMeHue
000CHOBATh BEIOOP METO/1a U3MEPEHHUS;

paboT; TpoBepKa BBHITIOJHEHUS J1A0OPATOPHBIX
3aJlaHUH

TP y/y 05 BJIAJICHUE OCHOBAMHU METOJOB
HAy4YHOTO TO3HAHUA C YYETOM COOIIOACHUS
MpaBmUII OE30MMACHOTO TPYAa:

HaOmoZieHue (PU3NYECKUX SIBJICHUN: YMEHHE
dbopMyIMpoBaTh THUIIOTE3y O pe3ylbTaTax
HAOIOZICHUSI,  CaMOCTOSITEIbBHO  COOMpATh
AKCIIEPUMEHTATIbHYI0 YCTAHOBKY, OIMCHIBATH
XOJl OMbITa M 3aIllUCHIBATh €ro PpPe3yibTaThl,
(GhopMyIIMPOBATH BEIBOJIBI;

IIPOBEJICHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHHM
(GU3NYECKUX BETUYMH: YMEHUE IUIAHUPOBATH

U3MEpEHUs, CaMOCTOSITEITLHO cobupartp
OKCIIEPUMEHTAIBHYIO YCTaHOBKY u3
M30BITOYHOTO Habopa o0opyI0BaHU,
BBIYUCIIATH 3HAYCHUC BCIIMYNHBI )41

aHAJIM3UPOBAaTh TOJYYEHHBIE pPE3yJbTaThl C
Y4YETOM OLIEHEHHOMN MOTPEIIHOCTH PE3YIbTaTOB
W3MEPEHHUI;

MPOBCACHUC HCCJIIOKHBIX SKCICPUMCHTAJIbHBIX

UCCJIEIOBaHMIA: yMEHHE IUIAHUPOBATh
UCCIICIOBAaHUE, CaMOCTOSITENILHO  COOUpPATh
AKCIEPUMEHTAIBHYIO YCTaHOBKY 1o

UHCTPYKLIMH,  TPEACTaBIATh  IOJyYCHHbIC
3aBUCHMOCTH (M3MYECKHX BEIUYUH B BHUJIE
TabuI U rpauKOB, OLIEHUBATH OTPEIIHOCTH,

NunuBuayanpHbl  OTBET; YCTHBIA ONPOC HA
JIEKIUAX; MPOBEPKA BBIMOJHEHUS MPAKTUYECKUX
paboT; mpoBepKka BBINOJHEHUS J1a0OPATOPHBIX
3aJaHui

Jienath BBIBOJIbI 1o pe3ysibTaTamMm
UCCJICI0BAHMS;

ITP y/y 06 MMOHUMAaHue XapakTepHbIX | MHAuBHAYyanbHBI OTBET; YCTHBIM ONPOC Ha
CBOMICTB u yCHOBI/Iﬁ MNPUMCHUMOCTHU | JICKIUAX; MMPOBCPKA BBINIOJIHCHUA IMPAKTUYCCKUX

bu3uYecKuX Mojeliel (MarepuagbHas TOYKa,
abCONIOTHO  TBepAOe  Teno,  HUicalbHas
KHUJIKOCTb, MOJIETM  CTPOEHHUS  Ta30B,
JKUJIKOCTEH W TBEPIABIX TEJ, CBETOBOW JIyd,
TOHKasl JIMH3a, IJIaHeTapHas MoOJelb aTroMma,
HYKJIOHHAss  MOJENIb  aTOMHOTO  sijipa);
COOTHOCHUTH pealibHbI€ MPOIIECCHI U SIBICHUS C
H3BECTHBIMU ¢buzmueckumMu MOJICTISIMH,
CTPOUTH  TpPOCThIe  (QU3UYECKHE  MOJIENH
pEATBHBIX MPOIECCOB M (DM3MUSCKUX SIBICHUN

paboT; TpoBepKa BBHITIOJHEHUS J1A0OPATOPHBIX
3a1aHUI
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HaumenoBaHue o0pa3oBaTebHBIX
pesyabratoB ®I'OC COO (mpeameTHble
pesyabrTatel — IIP y/y)

MeToanl OEHKH

U BBLACIATH IPU ITOM CYIIECTBEHHBIE H
BTOPOCTEIICHHBIE CBOMCTBA 00BEKTOB,
IIPOLIECCOB, SIBJICHUW; YMEHHE IPUMEHATH
¢usmueckue  Moaenw UL OOBACHEHHS
(bu3NYECKUX TMPOLECCOB M pEHIeHHs y4eOHBIX
3a/1ay;

[P y/y 07 yMeHHE OOBSICHATH (U3HUECKUE
IpoLleCCbl M CBOMCTBA Tel M  pellaTth
KayecTBEHHbIE  3aJaud, B TOM  YHUCIE
Tpedyromue YHCIIEHHOTO OIICHUBAHHUS
XapaKTEepHBIX 3HaYCHUHN (U3NYECKUX BEIUYUH,
NPUMEHEHUsT 3HAHUW U3 Pa3HBIX pa3JeioB
Kypca (GU3MKM B KOHTEKCTE CUTYyalHui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapakrTepa,;
yMEHHE BBIOMpATh aJeKBATHYIO (PU3NUYECKYIO
MOJIeJIb;  YMEHHE  BBISBISATH  MPUYUHHO-
CIE/ICTBEHHBIE  CBS3M W BBICTpPaUBaTh
JIOTUYECKYIO LIEMOYKY PACCYXIAEHUN C OMOPOil
HAa  M3Y4YCHHbIE  CBOWCTBA  (PUBMYECKUX
SIBJICHUH, buznueckue 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEINH;

NunuBuyanbHbI  OTBET; YCTHBIA OMNPOC HA
JICKOUAX; IMPOBCPKAa BBIMMOJIHCHUSA IMPAKTHYCCKUX
paboT; TpoBepKa BBHINOJHEHUS J1A0OPATOPHBIX
3alaHUI

1P y/y 08 YMEHHE  YBEpPEHHO  pemaTh
pacueTHbIC 3aJaud, BBIOMpas aJCKBaTHYIO
GuU3MYECKyI0 MOJENlb C  HCIOJIb30BaHUEM
3aKOHOB " bopmy, CBSI3BIBAFOIIIUX
(bu3nYECKre BETUYHMHBI, B YACTHOCTH, YMCHHE
3aITUCHIBATh KPAaTKOE YCIIOBHE W Pa3BEPHYTOEC
pellieHre 3a/au, BBISBIATH HEJAOCTAIOIINE
Wi  W30BITOYHBIC JaHHBIC, OOOCHOBHIBATH
BEIOOD MeETOoa peuieHus 3aJ1a4u,
HEO0OXOIMMBIX 3aKOHOB " dbopmy,
UCIIONIb30BaTh CIPABOYHBIC JIAHHBIC, YMCHHE
NPUMEHITh METOJBI aHaJM3a Pa3MEpPHOCTEHH;
yMEHHE HaXOJUTh U MCIOIh30BaTh aHAJIIOTUHU B
bu3nvecKux SIBTICHUSX, UCTIONTb30BaTh
rpaduyecKkue  METOABl  pelIeHHs  3ajad,
MPOBOJUTh MaTEMaTHYECKHE MPEOOpa3OBaHHUS
M pacyeTbl U OIICHUWBATh PEATUCTUYHOCTH
MIOJTYYCHHOTO 3HAYCHUS ¢buznveckoi
BEJIMYMHBI, B TOM YHCJIE C TIOMOIIBIO aHAJIM3a
NpeJeNbHBIX  CITydaeB, YMEHHE ONpEeIeIsaTh
pPa3MepHOCTh busnueckoit BEJINYUHBI,
TIOJTYYCHHOU ITPH PEUICHUH 3a/1a4H;

NunuBuayanbHbI  OTBET; YCTHBIA ONPOC HA
JIEKIUAX; MPOBEPKA BBIMOJHEHUS MPAKTUYECKUX
paboT; TpoBepKa BHITIOJHEHHS J1A0OPATOPHBIX
3aJaHui

1P y/y 09 YMEHHE UCNOJIb30BaTh CXEMbI U
CXEMaTH4YHbIE PUCYHKH W3y4EHHBIX
TEXHUUYECKUX  YCTPOMCTB, HM3MEPUTEIbHBIX
npUOOPOB U TEXHOJIOIMYECKHX MPOLECCOB MPH
pelieHnn  y4yeOHO-NpaKTUYECKUX  3aj]ad;
yMEHHE XapaKTepU30BaTh IPUHLAIIBI
JICUCTBHsI TEXHUYECKUX YCTPOMCTB, B TOM

NunuBuyanbHbI  OTBET; YCTHBIA ONPOC HA
JIEKIUAX; MPOBEPKA BBIMOJHEHUS MPAKTUYECKUX
paboT; TpoBepKa BHITIONHEHHS JIA0OPATOPHBIX
3aJaHui
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HaumenoBaHue o0pa3oBaTebHBIX
pesyabratoB ®I'OC COO (mpeameTHble
pesyabrTatel — IIP y/y)

MeToanl OEHKH

yyciie ObITOBBIX MPUOOPOB, U MPOMBIIITIEHHBIX
TEXHOJIOTMYECKUX  MPOLECCOB IO  HX
ONMCAHUIO, HCIIOJIb3Ys 3HAHHMSI O CBOMCTBax
¢u3mueckux  SABICHUH U HEOOXOAMMBbIE
¢buznyecKue 3aKOHOMEPHOCTH;

ITP y/y 10 YMEHUE UCIO0JI30BATh 3HAHUS O
(bu3NYECKUX SBJICHUSAX B IOBCETHEBHOM KU3HU
s obecrieueHust  0€30MacCHOCTH  TIpHU
oOparieHun C  OBITOBBIMH  MpUOOpaMH U
TEXHHYECKUMHU YCTPOMCTBAMH, COXpaHEHUS
3J10pPOBbsI u COOIrOIeHUSA HOPM
HKOJIOTHUECKOTO TMOBEJEHHUSI B OKpPY)KAIOLICH
cpene; MMOHUMAaHNe HEO00X0IUMOCTH
NPUMEHEHUs  JOCTHKCHMH  (QU3MKU |
TEXHOJIOT Ui TUIs paloHaIbHOIO
PUPOIONOIB30BAHUS;

NunuBuayanpHbl  OTBET; YCTHBIA ONPOC HA
JIEKIUAX; MPOBEPKA BBIMOJHECHUS MPAKTUYECKUX
paboT; mpoBepka BBINOJHEHUS J1a0OPATOPHBIX
3aJaHui

[P y/y 11 OTBIT TIOMCKA, MPeoOpa3oBaHUS
U TpeacTaBiIeHus HH(opManuu (U3NIECKOro
coJiep KaHus C UCIIOJIb30BaHUEM
MH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHI; B TOM YHCJIE yMEHHE HCKATh
uHpOpMaLKI0 (PU3MYECKOTO CONIep)KaHHUsS B
cety lHTEpHET, cCaMOCTOSATENbHO (HOPMYIUPYS
IIOMCKOBBI  3alpoc; YMEHUE OIICHMBATh
JIOCTOBEPHOCTh MOJyUYeHHOM HH(OpMAIK Ha
OCHOBE HAMEIOLIUXCSA 3HaHUHN u
JOTIOJTHUTEIBHBIX ~ HCTOYHMKOB; yMEHHE
UCTOJIb30BaTh TMPH BBIIOJHEHUH Y4YEOHBIX
3aJaHUuil  HAYYHO-TIOMYJISIPHYIO  JIUTEpaTypy
¢u3MUecKoro  coaep)kaHus,  CIPaBOYHBIC
MaTepuaibl, pecypchl cetu  HHTepHer;
BJIQJICHUE  IPUEMAMHM  KOHCIIEKTHPOBAHMS
TEKCTa, 0a30BBIMH HaBBIKAMH MPEOOpPa30OBaAHMS
uH(POpMAIIMK U3 OJIHOW 3HAKOBOW CHUCTEMBI B
JIpYyTryl0; YMEHHE CO3/1aBaTb COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE
uHbOpMallMl M3 HECKOJbKHX HCTOYHHKOB,
IIPEJCTABIATh PE3YJbTAaThl IPOEKTHOM WM
HCCJIEIOBATENLCKOM 1eATeIbHOCTH, UCTIONb3YS
NOHATUMHBIN ammapaT Kypca (QHU3UKH H
COMPOBOKasl BBICTYIJICHUE MPE3eHTAIUEH;

NunuBuyanbHbId  OTBET; YCTHBIA OMNPOC HA
JICKOUAX; IMPOBCPKa BBIMMOJTHCHUSA IMPAKTHYCCKUX
paboT; TpoBepKa BBHITIOJHEHUS J1A0OPATOPHBIX
3a1aHUI

[P y/y 12 YMEHUE COBMECTHO C YUYUTEIEM
IUIAHUPOBAaTh M CaMOCTOSITEIbHO HPOBOJIUTH
yueOHOE HCClIEOBAaHWE WIM  IPOEKTHYIO
paboty, B TOM uucie (GpopMyIupoBaTh 3aauu

HUCCICIO0BAaHUsI, BBIGI/IpaTL METO/bI
HUCCIICIOBaHUA, COOTBCTCTBYIOIIUC
IMOCTaBJICHHOM ociu, CaMOCTOATCIBHO

IJIaHUPOBATb CO6CTBCHHYI-O U COBMCCTHYIO
JACATCIIBHOCTD B rpynrne, CJIICOUTH 3a

NunuBuayanbHbli  OTBET; YCTHBIA OMNPOC HA
JIEKIUAX; MPOBEPKA BBIMOJHEHUS MPAKTUYECKUX
paboT; TpoBepKa BBHITIONHEHHS JIA0OPATOPHBIX
3aJaHul
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HaumenoBaHue o0pa3oBaTebHBIX
pesyabratoB ®I'OC COO (mpeameTHble
pesyabrTatel — IIP y/y)

MeToanl OEHKH

BBINIOJTHEHHUEM njaHa JEeWCTBHI u
KOPPEKTUPOBATH ET0;

[P y/y 13 paclIMpeHHbIE TIPEACTABICHUS O
chepax npodeccHOHANBHON JIEATENbHOCTH,
CBA3AHHBIX C (U3UKOH U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JIOCTHKEHUSIX ¢buznueckoit HayKH,
MO3BOJIAIOIINE  PAacCMaTPHUBAThH ¢buzuKo-
TEXHUYECKYI0 00JIacTh 3HaHMA Kak cdepy
cBoen Oynay1ei npogeccuoHaIbHON
JIeSITeJIbHOCTH; c(hOpMUPOBAHHOCTh
MOTHBAIlMM K  TMPOJOJDKEHUIO  W3YYCHHUS
¢u3MKM Kak NpoUIBHOTO TMpeaMeTa Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

NunuBuyanbHbIi  OTBET; YCTHBIA OMNPOC HA
JICKOUAX; IMPOBCPKa BBIMMOJIHCHUSA IMPAKTHYCCKUX
paboT; TpoBepKa BBHITIOJHEHUS J1A0OPATOPHBIX
3alaHUI

40




6. JIMCT AKTYAJIM3ALIUU ITPOI'PAMMBI

I[aTa AKTyaJIM3alnuun

Pe3y.]'IBTaTLI AKTyaJIM3alnunu
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ITPHJIOKEHUE 1

Cunxponmnsanus oopaszosarejbHbIX pe3yabTaToB PI'OC COO n ®I'OC CIIO

HaunmenoBanue OK, IIK
coraacuo ®I'OC CIIO

HauMeHoBaHHe  JIMYHOCTHBIX
pe3yabtatos (JIP)

coriaacuo ®1rocC CoOoO

HaunmenoBanue
MeTanpeameTHbix (MP)
pe3yJbTaToB

coraacio PIroC COO

OK 01. BribupaTth criocoObI

petieHus 3a7a4
npo¢eCCuOHATBHON
JIeSITENLHOCTH,
MIPUMEHUTEITLHO K
Pa3IUYHBIM KOHTEKCTaM.

TIK 2.2. [IpoBoauTH

XMMHYECKUI aHaJIU3 COCTaBa
u napamMeTpoB CBIPbSI,
moryabpuKaToB U TOTOBOU
MPOAYKIIUH B COOTBETCTBHH
co CTaHJIapTHBIMU
(aTTECTOBAHHBIMH)
METOJIMKaMH, TPeOOBaHUSIMU
HOPMaTHBHO-TEXHUYECKOH

JIOKyMEHTAIUH,
TpeOOBaHUAMU OXpaHbI
Tpya U  DKOJIOTMYECKOU
0e30macHOCTH

B COOTBETCTBHU c
JICUCTBYIOIIE HOPMAaTHUBHOM
JOKYMEHTAIUEH.

JIP 01 mposiBneHue uHTEpeca K
UCTOPUM U COBPEMEHHOMY
COCTOSTHUIO POCCHUICKOI
(u3nvecKoil HayKu;

JIP 03 roTOBHOCTH K AKTUBHOMY
y4acTHUIO B 00CYXIeHUH
00I1eCTBEeHHO3HAYUMBIX u
3TUYECKUX NpOOJIeM, CBS3aHHBIX
C TMpPaKTHYECKUM MpPUMEHEHUEM
JOCTIDKEHUH (DU3HKH;

MP 01 BbIABIATH u
XapaKTepu30BaTh CYIIECTBEHHBIE
MPU3HAKH O0BEKTOB (SBJICHUN);
MP 04 BbISABISTD NIPUYUHHO-
CJIEICTBEHHbBIE CBSI3U npu
U3yYeHUN (DU3WYECKHUX SBICHHMA
U TPOLIECCOB; JAeNaTh BBIBOJIBI C
UCTIONIb30BAaHUEM  JIETYKTUBHBIX
u WHIYKTUBHBIX
YMO3aKIIOUCHUH, BBIJIBUTaTh
TUIOTE3bl O  B3aMMOCBA3SX
(bU3NYECKUX BEITNYHH;

OK 02.Hcnonp30Bath
COBPEMEHHBIEC CPEJICTBA
MOKCKA, aHaTN3a U
HWHTEPIPETALNI
nHpopmanuu u
nH(pOpMaLMOHHbIE
TEXHOJIOTHH IS
BBITIOJIHEHHUS 33124

npodeCcCuoOHAIBHON
JIESITENILHOCTH,
TIK 2.2. [IpoBoauTH

XMMHYECKUI aHaJIU3 COCTaBa
u napamMeTpoB CBIPbSI,
moiryaOpuKaToB U TOTOBOU
MPOAYKIUH B COOTBETCTBHH
co CTaHJIapTHBIMU
(aTTECTOBAHHBIMH)
METOJMKAMH, TPEeOOBAHUSIMH
HOPMaTHBHO-TEXHUYECKOH

JIOKYMEHTAIUH,
TpeOOBaHUSIMHU OXpaHbl
TpyZla M  DKOJIOTMYECKOU
0€e30IaCHOCTH

JIP 06 pa3Butue Hay4YHOU
M0003HATETLHOCTH, HHTEpeca K
HCCJIEIOBATEIbLCKOM
JIEITCIILHOCTH.

JIP 05 ocoszHanue [EHHOCTH
(u3ryecKkoil HayKu KaK MOIITHOTO
MHCTPYMEHTAa [O3HaHUS MHpA,
OCHOBBI Pa3BUTHUSI TEXHOJIOTHH,
BaKHEHIIIEH COCTaBJIAIONICH
KYJIbTYPHI;

MP 02 ycranaBnuBaTh
CYyILIECTBEHHBIN IIpU3HAK
KJIaccu(UKaMi, OCHOBAHUS JUIS
00001IeHUS ¥ CPABHEHUS;

MP 03 BBISABIATH

3aKOHOMEPHOCTH u
IPOTHBOPCUHSI B
paccMaTpuBaeMbIX (akrax,
JTAHHBIX u HaOJIFOICHUSX,
OTHOCAIIUXCA K (1)I/I3I/I‘~I€CKI/IM
SIBTICHUSIM;
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HaunmenoBanue OK, IIK
corjgacuo ®I'OC CIIO

HaumeHnoBanue
pesyabTatos (JIP)
coriacuo ®I'OC COO

JIMYHOCTHBIX

HanmenoBaHue
MeranpeaMeTHbix (MP)
pe3y/1bTaToB

coraacuo ®IoC COO

B COOTBETCTBUH c
JIEUCTBYIOLIE HOPMATHBHOM
JOKYMEHTALMEH.

OK 03. [limanupoBats u

JIP 06 pasButue HAay4YHOU

MP 05 camMoCTOSITEIILHO

peanu30BbIBaTh COOCTBEHHOE | JIFOOO3HATEIIBHOCTH, MHTEpeca K | BBIOMpaTh  CIOCOO — pelIeHHs
po¢eCCHOHAIBHOE U HCCIIE0BATEIIbCKOM y4eOHON  (u3nyueckor 3amauu
JUYHOCTHOE Pa3BUTHE, JeSITeIbHOCTH. (cpaBHEHUE HECKOJIBKUX
MpeNPUHUMATEIBCKY IO BapMaHTOB  pELICHHs, BbIOOD
NesITeIbHOCTD B HauOonee  MOAXOMALIETO  C
npodeccuoHanbHOU chepe, y4ETOM CaMOCTOSITEJIBHO
UCMOJIb30BaTh 3HAHUS IO BBIJICJICHHBIX KPUTEPHUEB).
(bMHAHCOBOM TPaMOTHOCTH B MP 06 npoBOaUTH o
Pa3IUYHBIX KU3HEHHBIX CaMOCTOSITENIbHO COCTaBJICHHOMY
CUTYyalUsX; IUIaHy OTIBIT, HECJIOKHBIN
IIK 2.5. IIpoBonuTh buznueckuit JKCIIEPUMEHT,
00paboTKy, pacyeT, OIEHKY U HEOOJIbIIIOE HCCJICIOBAHKE
pEerucTpanuio  pe3yiabTaToB (U3UUECKOro SABICHHUS;
HCCIIEIOBAaHMM cocTaBa U

apaMeTpoB CBIPbS,

noy(abpukaTroB U roTOBOM

MPOAYKIUH.

OK 04. 3¢ dexruBHO JIP 09 chopMupoBaHHOCTH MP 07 ouenuBatb Ha

B3aHlMOJICHCTBOBATEL U

HaBbIKa pedrekcuu, NpU3HAHUE

IMPUMEHUMOCTb U TOCTOBCPHOCTH

paboTaTh B KOJUIEKTUBE U CBOETO IMpaBa Ha OMMOKY U | MHPOPMALIMIO, TIOJYYECHHYIO B
KOMaH/Ie; TAKOTO K€ MpaBa y JAPYroro | xofie MCCIIeTOBAHHS WIN
4eJI0BeKa. HKCTIIEPUMEHTA,;

OK 05.0Ocy1iecTBasiTh
YCTHYIO ¥ MTUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4eToOM 0COOEHHOCTEN
COIMAIBHOTO M KYJIbTYPHOTO
KOHTEKCTA;

JIP 07 BocmpusiTue

3CTETUYECKUX KauecTB
(buznueckoi HayKU: ed
FapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH.

JIP 09 chopmMupoBaHHOCTH
HaBBbIKa pe(iIeKcHu, TNpU3HAHHUE
CBOEr0 TMpaBa Ha OIIUOKYy U
TAKOro K€ IpaBa Yy JApyroro
YelioBeKa.

MP 08 camocTosiTenbHO
dbopMynupoBaTh 0000IICHUS U
BBIBOJIBI o pe3yibTaraMm
MPOBEIEHHOTO HaOIIOIeH NS,
OTIbITa, HCCIICIOBAHUS;

OK 06. IIposBnsaTh
IPaKIaHCKO-
MaTPUOTHYECKYIO TTO3UIIHIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJCHNUE HA
OCHOBE TPaTUITMOHHBIX
00111e9eI0BEUECKIX
LICHHOCTCH, B TOM YHUCJIE C
y4€TOM FrapMOHM3AIUU
MEXKHAIIMOHAJIBHBIX U
MEXKPEJIMTUO3HBIX

JIP 04 oco3nanue BaKHOCTH
MOPAJIbHO-3THYECKUX TPHUHIIUIIOB
B ICSATEIIBHOCTH YUYEHOTO.

JIP 02 1neHHOCTHOE OTHOIIEHUE K
JIOCTUKECHUAM POCCUICKHX
y4EHBIX-(DU3UKOB.

MP 07 onenuBarb Ha
MPUMEHUMOCTD M JIOCTOBEPHOCTh

UHPOPMALIMIO, TMOJYYCHHYIO B
xone HCCIeN0BaHus U
JKCIIEPUMEHTA;
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HaunmenoBanue OK, IIK
corjgacuo ®I'OC CIIO

HaumeHnoBanue
pesyabTatos (JIP)
coriacuo ®I'OC COO

JIMYHOCTHBIX

HanmenoBaHue
MeranpeaMeTHbix (MP)
pe3y/1bTaToB

coraacuo ®IoC COO

OTHOIIEHUH, IPUMEHSATh
CTaHIapThI
AHTUKOPPYILIMOHHOTO
MOBEICHNUS;

OK 07. CoxelicTBOBaTH

JIP 08 ocoszHanue LEHHOCTHA

MP 03 BBIABIATE

COXPAHEHHUIO OKpYXKalolIei Oe3omacHoro oOpa3a >KM3HU B | 3aKOHOMEPHOCTH u
Cpelbl, pecypcocOepexeHnIo, | COBPEMEHHOM TEXHOJOTHYECKOM | IPOTHUBOPEUUS B
MIPUMEHSTh 3HaHUS 00 MHpE, BaYKHOCTHU MpaBWJI | paccCMaTpUBaEMbIX ¢akrax,
W3MEHEHUH KIIMMarta, 0e30MacHOTO  TOBEICHUS  Ha | JaHHBIX u HaOJIOICHUSX,
MIPUHLIMIIBI OEPEKITMBOTO TpaHCIIOpTE, Ha JIOpOrax, C | OTHOCAIIMXCA K  (PU3MUECKUM
MIPOU3BOJICTBA, YPPEKTUBHO | ANEKTPUYECKUM U  TEIUIOBBIM | SBICHUSIM;

JIECTBOBATH B obopynoBanuem B jgoMamHuX | MP 04 BBIABISTE MPUYHUHHO-
Ype3BbIYANHBIX CUTYAIIHSIX; YCIIOBHSIX CJI€/ICTBEHHbBIE CBSI3U npu
[IK 2.5. [IpoBoauTH M3y4eHUN (HU3UYECKUX SIBICHUUN
00paboTKy, pacyeT, OLIEHKY U U TIPOLIECCOB; JIENaTh BBIBOABI C
perucTpalnmio  pe3ysiabTaToB UCIIOJIb30BAaHUEM  JI€TYKTHUBHBIX
UCCIEAOBaHUN  cocTaBa W u WHIYKTHBHBIX
rapaMeTpoB CBIPBS, YMO3aKIIOYEeHUH, BBIIBUTaTh
nosryabpuKaToB U TOTOBOU TUIIOTE3bI O  B3aUMOCBS3SIX
MPOJIYKIIHH. bu3nYeCKuX BETUYHH;

OK 08. cnonp30BaThb JIP 08 oco3Hanue negHoctd | MP 08 camocTosITEILHO

cpencTBa GU3NIECKOM

Oe3omacHOro o0pasza JKU3HU B

dbopMynupoBaTth 0000IICHUS U

KyJbTYPBI JJI1 COXPAHEHUS U | COBPEMEHHOM TEXHOJOTMYECKOM | BBIBOJIBI o pe3ynbTaTtaMm
YKpEIUICHUS 3/I0POBbsI B MHpe, BAXKHOCTHU MpaBuil | MPOBEAEHHOTO HaOIIOIeHUS,
rporecce 0e30MacHOTO  TOBEJIEHUS  Ha | OMbITa, UCCIIEIOBAHUS;
npodeccuOHATBLHON TpaHCIIOpPTE, Ha JIOporax, ¢

JeSITeNIbHOCTH U JNEKTPUYECKUM U TEIJIOBBIM

NOAJepKaHUs o0opysoBaHWEM B JIOMAIIHUX

HE00XO0IUMOTO YPOBHS YCIIOBUSAX

(busnueckoi

MOATOTOBJICHHOCTH.

OK 09. [Tonp3oBaTbCs JIP 06 pasButue HayyHoi | MP 07 ouieHuBaTh Ha

npodeccHnoHaATEHOM

JIIO603H3.T€JIBHOCTI/I, HHTCpECa K

MPUMCHUMOCTb U NOCTOBCPHOCTH

JIOKyMEHTAaI1ei Ha UCCIIEIOBATENLCKOMN uHbOpMaIMIO, TIOJYyYEHHYIO B
roCy/1apCTBEHHOM U JESITEIIbHOCTH. X0J1e HcCcIe0BaHus WIn
WHOCTPAHHOM $I3bIKaX. JKCIIEPUMEHTA;
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IMPUJIOKEHUE 2

I[IpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yabTaToB @I'OC COO (mpeamMeTHbIX) €

oOpa3oBarebubiMu pe3yibTatamu ®I'OC CIIO

(mpodeccroHanbHO-OpUEHTHPOBAHHAS B3aUMOCBSI3h 00IIe00pa30BaTEILHOTO MIPEAMETA C

npodeccueit/crnenuaibHOCThIO)

HaumenoBanmue HaumenoBanue HaumenoBanue HaumenoBanue
o0menpodeccHoHAIbHBI | TPO(eCCHOHATBHBIX npeAMeTHbIX pa3nejioB/treMm B
X AMCUMILIMH ¢ | MmoayJsien MAK) ¢ | pesyabTatoB  ®I'OC | paboueii
o0pa3oBaTeJIbHbIMU 0o0pa3oBaTeJIbHBIMU COO, HMEUIIUX | MporpaMMe 1o
pe3yJbTaTaMu, pe3yJibTaTaMu, B3auMocBsi3b ¢ OP | mpeamery
HMEHIIMMHA HMEH MU orocC C1io
B3aMMOCBS3b ¢ | B3aMMOCBS3b c
npeaMeTHibimu OP npeaMeTHbiMu OP
OI1.05. Metpomnorus, | [IM.01 [Tonroroska | I1P y02 3HaHua o | Tema 1.2.
CTaHapTH3aIus, pabouero MecTa, | BUAax MaTtepuu | MeTponoruueckue
cepruduKanus nabopaToOpHBIX  YCIIOBUH, | (BEMIECTBO M  TIOJE), | XapaKTEPUCTUKU
YMmeTs: CpencTB U3MEpEeHUil, | IBIKEHUU KaK Crocobe | cpeicTB
- IPUMEHSTH TPEOOBAHUS | HCIBITATEILHOTO CyIIECTBOBaHUS HU3MEPEHUI
HOPMAaTUBHBIX oOopynoBanusi, npod wu | Mmatepuud, o0 aromHo- | Tema 1.4
JIOKyMEHTOB K OCHOBHBIM | PaCTBOPOB K TPOBEJICHUIO | MOJIEKYJIIpHON Teopuu | Cpencraa
BUJIAM MPOIYKLIUU aHaJli3a B COOTBETCTBUU C | CTPOEHHUS BEIIECTBA, O | IEKTPHUUECKHUX
(ycmyT) U IpolLIeccoB; TpeOOBaHUSIMU (U3NYECKON CYIIHOCTH | H3MEPEHUI
- TPUMEHSATh OCHOBHBIC | HOPMATUBHO-TEXHUYECKON | SBJICHUU npupoasl | Tema 1.5
npaBujia W JOKYMEHTHI | IOKYMEHTAlUH, (MexaHM4YEeCKuX, Meroabt
CUCTeMbl cepTU(UKAIMK | TPEOOBAHUAMHU  OXPAHBI | TETUIOBBIX, HU3MEpEeHUs.
Poccuiickoit denepauu. | Tpyla U AKOJOTMYECKOM | AJEKTPOMArHUTHBIX U
3HaTh: 0€30MacHOCTH. KBAaHTOBBIX);  YMEHHE
- ocHoBHble moHATHS WIIK 1.1. OpraHu3oBbIBaTh | yBEPEHHO pasinyaTh
OTpesieNieHUus] METPOJIOruH, pabouee MECTO, | ABJeHUsl (paBHOMEpHOE
CTaHJapTU3aIUU 1 OKCIUTyaTaluio u HEpPaBHOMEPHOE
cepTuduKamuy; 71ab0paTOPHBIX YCTAaHOBOK | IBUYKEHUE,
- IONYCKHU Y TIOCAJIKH; u 00opy/I0BaHus, | PABHOYCKOPEHHOE
- JIOKyMEHTAIIMI0 CUCTEMHIXpaHEHHE pEeaKTHBOB B | ABI)KEHHE, CBOOOJHOE
KavecTBa; COOTBETCTBUU C | majeHue Tem, ABUKEHUE
- OCHOBHbBIE TIOJIOKEHUSI | HOPMATUBHBIMHU o OKPYHOCTH,
HallMOHAJIBHOM CHCTEMBI | TOKYMEHTaMHU U | UIHEPTHOCTb,
CTaHIapTHU3AIHH TpeOOBaHUSIMU  OXpaHbl | B3aUMOJICHCTBUE  Te,
Poccuiickoit ®enepanuu. | Tpyna. PEAKTUBHOE JBUKEHHE,

IIK 1.2. IloaroraBauBaTh | HEBECOMOCTb,

po0BkI, pabouue U | paBHOBECHE

BCIIOMOTaTeNbHbIE MaTepuaibHOW TOYKU U

pacTBOpbI Pa3JIMYHBIX | TBEPJIOTO Tena,

KOHIIEHTpaIUHi. nepegayva JaBJICHUS

IIK 1.3. Bectu | TBepapIMU TeJIaMH,

71a00paTOPHBIE )KYPHAIIBIL U

KHUIKOCTAMU M Ta3aMu,
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KapThl B COOTBETCTBUH C
JEUCTBYIOLIEH
HOPMAaTUBHOM
JTOKYMEHTAIUEN,
TpeOOBaHUSIMU OXpPaHBI H
3KOJIOTMYECKOU
0€30MacHOCTH.

Ymers:

OpranuzoBbiBaTh pabouee
MECTO B COOTBETCTBHH C
TpeOOBaHUSIMU
HOPMATUBHBIX
JOKYMEHTOB U TpaBUJIaMU
OXpPaHbI TPYJIa;

BECTH JOKYMEHTAIMIO0 B
XUMHYECKOU
nabopaTopuu;
MOITOTaBIINBATh
obopynoBanue (puOOPHI,
anmaparypy) € JpyTue
CpelcTBa HU3MEpEHUSK
MIPOBE/ICHUIO
HKCIIEPUMEHTOB;
OCYIIECTBIISITH IPOBEPKY U
IPOCTYIO PETYIHUPOBKY
J1a00paTOPHOTO
o0opymoBaHus,
pa3paboTaHHBIM
UHCTPYKUUSAM U JIpyrou
JOKYMEHTAITUH;
UCIOJIb30BaTh
o0opynoBaHue M JApyTue
CpelcTBa U3MEpEHUS
CTPOTO B COOTBETCTBHH C
WHCTPYKUUSIMU3aBOIOB-
H3TOTOBUTEIICH;
cobmogaTh 06e30MacHOCTh
npu pabore C
n1abopaTopHO MOCYI0U H
npudopamu;

co0oaaTh npaBuja
XpaHEeHHUsI, UCTIOIH30BAHNUS
u yTHIIU3ALUAN
XUMHUYECKHUX PEAKTUBOB;
UCIIONIb30BAaTh  CPE/ICTBA
WHAWBUIYTBHOHN 3aIHUTHI;
UCIIONIb30BAaTh  CPE/ICTBA
KOJIJICKTUBHOM3AIIUTEL,
co0oaaTh npaBuja
MoKapHON O€30MaCHOCTH;
co0oaaTh npaBuja
AIEKTPOOE30MaCHOCTH;
OKa3bIBaTh HEepPBYIO

CoriaCHO

TUIaBaHUe Ten,
Kosie0aTesIbHOE
JBUKCHHE
(rapmoHHYecKue
KoJIeOaHHs,
3aTyXaIue
KoJIeOaHHs,
BBIHYK/ICHHBIC
Koye0aHus), pPEe30HaHC,
BOJIHOBOE JIBUKCHHEC

(pacnpocTpaHeHue u

OTpakeHHe 3BYKa,
UHTEp(epeHIUs "
nudpakims BOJIH),
TEIUIOBOE JIBUKECHHE
YaCTHII BELIECTBA,
muddy3usa,  TemioBoe

paciMpeHue U cxaTue,
TETI000MEH U TEIJIOBOE
paBHOBECHE, TEIJIOBbIE
NOTEpH, IUIABICHUE U
KpUCTAJUTU3ALIHS,
napoo6pa3zoBaHue
(ucnapeHue u KUTICHUE)
U KOHJICHCALUs,
MOBEPXHOCTHOE
HaTSKCHHUE,
CMauMBaHUE,
KallWUISIpHbIE  SIBJICHUS,
ANEKTpU3ALIUS TeN,
B3aUMOJICICTBHE
INEKTPUUYECKUX
3aps0B, JeicTBre
JNEKTPUYECKOTO  TOJIs
Ha INEKTPUYECKUI
3apsm, JeUCTBUS
JNEKTPUYECKOTO  TOKA,
KOPOTKOE€  3aMbIKaHUE,
B3aUMOJIEICTBHE
MarHuroB,
3JIEKTPOMarHuTHast
VHIyKIUA, NENCTBHE
MarHUTHOTO TMOJS Ha
IPOBOJHUK C TOKOM,
IIPSIMOJIMHEWHOE
pacnpocTpaHeHHe,
OTpakKeHHE U
pesoMIIeHUE CBeTa,
HIOJIHOE BHYTpPEHHEE
OTpakeHHe CBeTa,
JUcTiepcus CBeETa,
pa3ioKeHUe CBETOBOIO
U3IYyYEHUs] B CIIEKTP,
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JIOBpa4eOHYI0  ITOMOIIb
NPY HECYACTHBIX CITy4asx;
co0oaaTh npaBuia
OXpaHbl TpyJia pu padbote
C arpecCHBHBIMHU Cpe/IaMH;
MIPOBOAUTHOTOOP Mpo0O u
00pa3LoB JUIsl MPOBEACHUS
aHaIN3a,;

paboTaTh ¢ XMMHUYECKUMHU

BEIIECTBAMH c
COOMIONEHNEM  TEXHUKHU
0e30macHOCTH 5
9KOJIOTHUECKOMN
0e30IacHOCTH;

TOTOBHUTH XAMHUYECKHE
PCaKTHUBHI,

MIPOBOANTH OUYHUCTKY
XUMHYECKHX  PEaKTHBOB
Pa3IMYHBIMH CIIOCO0AMU;
HCIIOJIb30BAaTh
XUMHUYECKYIO MOCYY
ob1ero 51

CIICaJIbHOrOHa3HAYCHUA

b

€CTECTBEHHAs
PaAMOaKTUBHOCTb,
pPaaNOAKTUBHBIE
NPEBpaIIEHHs] ATOMHBIX
sep, BO3HUKHOBEHHE
JMHEWYATOro  CIeKTpa
U3ITyYEHU) 1o
OTHMCaHUIO ux
XapaKTEpHBIX CBOWCTB U
Ha OCHOBE  OIBITOB,
JEMOHCTPHUPYIOIINX
JTaHHOE ¢duznyeckoe
SIBIICHUE; yMEHHE
pacrno3HaBaTh
IPOSIBJICHUE HM3YUYEHHBIX
(bu3MYeCKUX SIBJICHUN B
OKpYy KaroIieM MUDE;
pemars IpaKTHUYECKUe
3a/1a4d, BBIACNSIS B HUX
CYILLIECTBEHHbIE
CBOMCTBA W TIPU3HAKHU
(bU3UYEeCKUX SIBJICHUHN
[P y 06

NOHUMaHUE

HCIO0Ib30BaTh MEpHYIO | XapaKTE€pHBIX CBONCTB U
MOCy/ly M TPOBOAHUTH €€ | yCIOBUM

KaTuOpOBKY MIPUMEHUMOCTH

3HATH: dbuzmveckux  Mojenei
mpaBWJia OXpaHbl Tpynaa | (MaTepuanbHas TOYKa,
npu pabore C | abCOJIIOTHO TBEpJI0€
arpecCUBHBIMU CPEIaMH U | TEJO, nacajbHas
JIETKOBOCIUIAMEHSIIOIIUMH | KHIKOCTD, MOJIEIIN
CS XKUIKOCTSIMU; CTPOCHUSA ra3os,
BHJIBI THCTPYKTAXKa; KUJKOCTEH H TBEPIBIX
[IIK BpenHbIX BelIeCTB B | T€Jl, CBETOBOM  JIyd,
BO3/lyXe pabodeil 30HBI, | TOHKAs JINH3A,
KITacCU(PUKAIUIO IUIaHeTapHasT  MOJIENb
XUMUYECKUX PEAKTHUBOB; aToMma, HYKJIOHHAsI
MpaBuja HCIOJb30BAaHUS | MOJIEIb aTOMHOTO
XUMUYECKUX PEAKTHUBOB; anpa); COOTHOCHUTD
nocy/ia o01ero U | pealbHbIe MpPOLECCHl U
CIIEIUAJIBHOTO SIBJICHUSI C U3BECTHBLIMHU
Ha3HAUYCHHS; (buznueckuMu

MpaBUjia MBIThSI M CYIIKH | MOJEIISIMH, CTPOUTH
XUMUYECKON NOCY/IbI; OpocThie  (PU3UYECKHE
MpaBujia  HKCIOJIB30BAaHUS | MOJEIH peambHBIX
MEpHOI TMOCyABbl U € €€ | IPOLEeCcCoB il
kamuopoBku 1o ['OCT | pusmueckux sBiIeHUN U
25794.1-83.  «PeakTuBBI. | BBIACNATh TPU  3TOM
Metoapl TPUTOTOBIICHUS | CYIIECTBEHHBIE i
TUTPOBAHHBIX PAaCTBOPOB | BTOPOCTEIICHHbBIE

JUIsS  KHCJIOTHO-OCHOBHOI'O | CBOMCTBa 00BEKTOB,
TUTPOBAHUS»; OCHOBHBIE | IPOLIECCOB,  SIBJICHUM;
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npueMbl  paboTBl  Ha | yMEHHe OPUMEHSTh
AHATTUTHYECKIX U | pusndeckue MOJIENN
TEXHUYECKUX Becax; TUIs 00BSICHEHUS
TIPUEMBI pasneneHus | GU3NYECKUX MPOIECCOB
BEIIIECTB 1 HOHOB; U pemeHus Yy4eOHBIX
CHOCOObI BBIPQKEHUS | 3a]ady;
KOHIIEHTpauuu pactsopos; | I1P y 09 yMEHHe
HOpPMAaTHBHBIC UCTIONIB30BaTh CXEMBI U
JOKYMEHTHI, CXeMaTH4YHble PHCYHKH
UCTIOJb3yEeMbIC ISl | MU3yYEHHBIX
MIPUTOTOBIICHUS TEXHUYECKUX
pacTBOpOB; YCTPOWCTB,
npaBuiIa U3MEPUTENBHBIX
MIPUTOTOBIICHHS u | mpudopoB "
CTaHJapTH3alUU TEXHOJOTHYECKUX
pacTBOpOB. IPOIIECCOB npu
pelLeHnn yueOHo-
NpakTUYECKUX  3a7a4;
yMEHHe
XapaKTepu30BaTh
OPUHLMNBL  JACUCTBUS
TEXHUYIECKUX
YCTPONCTB, HCIOJB3YS
3HaHUS O CBOMCTBax
(¢u3nvecKkux SBJICHUN U
HEOO0XO0JUMbIE
¢duznyeckue
3aKOHOMEPHOCTH.
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IMPUJIOKEHMUE 3

HJIaHI/Ip()BaHI/le y'lEﬁHbIX 3aHATHII C HCMOJH30BAHHEM AKTHBHBIX H HHTEPAKTUBHBIX

(¢opm u MeTOT0B 00yUeHUS

AKTHBHBIE 7
N Kos- | untepakTtuBHbie | DopMupyemMbie
(1]
/- Tema ydyeOHOro 3aHsTHS Bouac | (popMbI U | yHUBepcaJabHbIE yuyeOHbIe
e 0B MeTO/AbI AefcTBUA
o0yueHust
1. JJIEKTPUUECKOETIOJIE. 2 Ypok cllo3HaBaTenbHbIE
MCcroib30BaHNeM | (o0OecrednBaroT
TEXHOJIOTHH HCCJIEIOBATENbCKYIO
«Mo3roBoii KOMIIETEHTHOCTb, YMEHUE
LITYPM» pabotath ¢ HHpOpMAIHEii)
OKI1-9
2. |MarauTHOEMoJe. 2 Ypok-muckyccust [KoMMyHHKaATHBHBIE
(oGecrieunBaroT COIMATHHYIO
KOMITETEHTHOCTb U Y4eT MO3UIUN
JpyTUX ITOEeH, YMEHUE CIyNIaTh
" BCTYIIaTh B JTAJIOT,
y4acTBOBaTb B  KOJUIEKTUBHOM
00CYXICHUU npo0iem,
B3aMMOJIEHCTBOBATh 5
COTPYAHHYATh CO CBEPCTHUKAMHU
1 B3POCIIBIMH)
OKI1-9
3. [lepeMeHHBINTOK 2 komnbroTepHasmnpe [[lo3naBarebHbIE
BEHTALIMS (obecrnieunBaroT
HCCJIEIOBATENBCKY IO
KOMITETEHTHOCTb, yMeHHe
paborark ¢ uHbOpPMAITHCH)
OKI1-9
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