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1. IJIAHUPYEMBIE PE3YJIBTATbBI ObYUEHUS

1.1. lean 1 32724y JUCHUILIHHBI

Lenr ocBoeHusi aucoMIIMHBI  «buodu3uka».  QopMupoBaHMe Yy  CTYACHTOB
MOCTICIOBATEIbHON ~ CHCTEMBbl  (DM3MYECKMX 3HAaHWUHM, HEOOXOAMMON JUIsl CTAHOBIEHHS  HX
€CTeCTBCHHOHAYYHOTO  OOpa3oBaHHs, (OPMHPOBAHHMS B  CO3HAHUM  (PU3UYCCKOM  KApPTHHBI
OKpPYXKAIOIIeTO MHUpPA, NPUBUTHE TMPAKTHUYECKUX HABBIKOB, HEOOXOMUMBIX JUISI [PHUMEHEHHS
(U3NYECKUX 3aKOHOB K PEIICHHUI0O KOHKPETHBIX (DM3MYCCKHX 3a1a4 M IPOBEACHUSA (PH3UICCKOrO
AKCIIEPUMEHTA, MIPEJCTABICHUS O BO3MOYKHOCTSIX NMPUMEHEHUS (PU3UICCKUX METOJOB MCCIICIOBAHUS B
poheCCHOHATTLHOM JIeATEIIbHOCTH.

3agaun JMCHUILIMHBI: YCBOGHUE TEOPETHUECKUX 3HAHUN B 00JACTH OCHOBHBIX DPa3J/eioB
(bu3uKM; 03HAKOMIICHHE CTYACHTOB C COBPEMEHHBIMU METOAAMU (PU3NUECKUX HCCIIEIOBAHUIA;
oOecrieueHue yCIOBUH JIJIsl aKTUBHU3AIMH [TO3HABATENILHOM JESITETbHOCTH CTY/ICHTOB;
(dbopMHpOBaHUE YMEHUI M HABBIKOB PaOOTHI C 1a00pAaTOPHBIMU IPUOOPAMH, 33 IKCIIEPUMEHTAITBHBIMH
yCTaHOBKaMH, O(QOpPMIIEHUS Pe3yJbTaTOB HCCIeNOBaHM (TaOnuIbl, Tpa@uKH, CXeMbl), ¢ y4eOHOH,
Hay4YHOM M CIPaBOYHOW JINTEPATypO; BOCIMTAHUE y CTYJIEHTOB TPYAOIIO0Us, TPYyIOBOH KYJIbTYpBI,
OepeKIIMBOCTH; CTUMYJIUPOBAHUE CAMOCTOSATENBHOIN pabOThI IO OCBOCHHUIO COJIEPKAHUS IUCIUTUIAHBI
u (popMupoBaHWIO HEOOXOAWMBIX KOMIIETEHLMH, a TakkKe NpUOOpEeTeHHE CTyJCHTAaMH YMEHUH
CaMOCTOSITENILHOTO ToucKa uH(popMaruu B obnactu QuU3uKHU, €€ aHaiu3a U HUCIOJIb30BaHUE B
NpoIecce HayYHO-MPAKTHYECKON U MPOEeCCHOHATBHO-TIEIarOTHYECKOM esITeTbHOCTH.

1.2. ILnanupyemblie pe3yJbTaThI 00yYeHUs
B pesymbrare ocBoeHuss gUcHMIUIMHBI «M30paHHBIC BONPOCHI TEOPETHYECKOW (UBMKH» Y
00yJaroImxcst POpMUPYIOTCS CISTYFOIIHE KOMITETSHITUM:
JIK-2 — «CriocoGeH OCBOMTH COBPEMEHHBIE KOHIIETILINH, TEOPUH, 3aKOHBI I METO/IBI B 0071aCTH (DH3HKH,
MAaTeMaTHKH 1 MHPOPMATHKH, OBJIAJICTh OCHOBHBIMI METO/IAMH PEIIICHUS 33129, C(HOPMYIIMPOBAHHBIMHI B
paMKax JaHHBIX MPEIMETHBIX 00NIacTei, ¥ MPHUMEHHUTD UX B IPO(eCcCHOHATTBHOM e TETEHOCTI.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM NPOI'PAMMBI

JucuuriauHa BXOJUT B 4acTh, (OPMUPYEMYIO YYACTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHUI
broka 1 «/luctuninunbl (MOAYIH)», U SBISETCS IEKTUBHON AUCHIUTIIHHON.

OcHOBY 11 M3Y4YEHUs AUCIUIUIMHBI COCTaBJISIET MporpaMma Mo oOmeMy Kypcy (U3uKH,
pasnenaMm Teoperudeckoil Qusuku: «Teopernueckas mexaHuka», «MexaHHKa CIUIOIIHBIX CPEay,
«QnekrponuHamuka», «KBaHTtoBas Teopus», «®PuU3MKa KOHJIEHCHPOBAHHOTO  COCTOSIHUS»,
«Craructuyeckas pusnka», «TepMoarHaAMUKa.

KomniereHiuu, 3HaHWs, HAaBBIKK U YMEHUS, MOJYYEHHBIE B XOJ€ HM3Y4YEHUS AUCHUILIMHBI,
JIOJKHBI BCECTOPOHHE MCIIOJNB30BaThCS M Pa3BUBATHCS CTYJIEHTAaMU B IPOLIECCE MOCIEAYIOIIEH
poeCCHOHAIBHON e TETHHOCTH.

3HaHUS U HABBIKU, MOJYYEHHbIE MPU W3YyYEHUU IUCLUMIUIMHBI, JaAYT BO3MOKHOCTh CTYAEHTaM
OCBaMBaTh TaKWE€ UCIHUIUIMHBI y4eOHOTO TuTaHa Kak «Pu3nueckass KWHETHKa», «MeTobl
MaTeMaTH4eCKON (U3UKI» Ha KAYeCTBEHHO 00Jiee BHICOKOM ypPOBHE.

Nzyuenne nuctummunbl «buodusuka» sBasercs 0a3oi s JanbHEIero oOydeHHs B
OakanaBpuaTte, PH MPOXOKIECHUH MPAKTUKH U B TPO(HECCUOHATLHOU e TEIbHOCTH.



3. OFbEM N COJAEPKAHUE JNCHUIIJIMHBI

3.1. O0neM TUCHUIITHHBI

[Tokazarenb 00bEMA TUCIUTUTHHEL dopma o0yueHHs
Ounas
OO0BEM TUCIMITIMHBI B 3a4ETHBIX SIUHUIIAX 3
O0BEM TUCIUIUIMHBI B Yacax 108
KonrtakTHas pabdora: 60,2
Jlexum 30
[TpakTHyeckue 3aHsATUSI 30
13 HUX, B (pOpMe IPAKTUIECKON MOATOTOBKH 30
KoHTaKTHBIE Yachl HA MPOMEKYTOYHYIO aTTECTAIHIO: 0,2
3auér 0,2
CamocTrosTenpHas padora 40
KoHTposb 7,8

®dopma NpOMEKYTOUHON aTTeCTalluu: 3a4€T B S5 ceMecTpe.

3.2. ConepxaHue TUCUMILTHHBI

KoanuyecTrBo yacoB

HpaKaneCKne 3aHATHUSA

HaumeHoBaHue pa3jiesioB (TeM)

JUCHMILIMHBI ¢ KPATKHM COJIEpPKAHUEM Jlexkunn Obmee M3 HUX, B (bopnge
KO0JI-BO NMPaKTUY€CKOHU
MOAr0OTOBKH
Pazjnen 1: buodusuka cio:KHbIX CHCTEM 10 10 10
Tema 1. Benenne B 0uopusuky. Ilpeamer u 3agaun 2 2 2

6uodusuku. Merononorust 6nopusuku. OCHOBHBIE BEXU
pa3BUTHS HAYKH.

Tema 2. Tumsl JDHHAMHYECKOrO0 IOBEAECHHS 2 2 2
OMoJIornYecKuX cucreM. [IpuHIMIBI MOCTPOSHHS
MaTEeMaTHYECKUX MoJeneld OHOJOTHYEeCKUX CHCTEM.
Metoapl KauecTBEHHOW TeopuH uddepeHanIbHbIX
ypaBHEHWH B aHaIW3e JAUHAMUKH OHOJOTHYECKHX
niporieccoB. Meto ha30BOM MIIOCKOCTH.

Tema 3. Kunermka ¢QepMeHTATHBHBIX peaKIHi. 2 2 2
CranuoHnapHas KHUHETHKA Muxansnuca-MeHTeH.
MHOXECTBEHHOCTh CTAallMOHAPHBIX COCTOSIHUM, MOJIEIN
TPUTTEPHOTO THUTIA.

Tema 4. BpemenHasi nepapxusi 4 NPUHIHI «Y3KOI'0 2 2 2
MecTa» B OMOJOIMYECKHUX CHCTeMaxX. YTIIpaBIsIOLINe
napametpsl. KonebatenbHble mpolecchl B OHONOTHH.
I'ucrepesucHbie SIBIICHMSL. ABTOKONE0ATEIBHBIE
TPOIIECCHI.




Tema 5. Tepmoaunamuxka u uHpopMauus B
Onosiormyeckux cucremax. I[IponsBojcTBo 3HTponUU B
ouosornyeckux cucremax. Ilocrynar [Ipuroxkuna.
Conpspxenue XUMUYECKUX IIPOLIECCOB c
MEXaHOXUMHUYECKUMH  IPOLECCaMH U aKTHUBHBIM
nepeHocom uepe3 memOpanbl. CootHomenune OH3arepa.
Teopema IlpuroxkmHa o MHHHUM@JIBHOM HPOU3BOJCTBE
SHTPONHHU. Y CTONYMBOCTH CTALIMOHAPHBIX COCTOSIHUM.

Pasznen 2. MoJgiekyasipuasi Onopusuka

10

10

10

Tema 6. IIpocTpancTBeHHast opraHuszaums
OMoNOoIMMEpOB. Y CIIOBHS CTaOMIBHOCTH KOH(UTYpaluu
MakpoMouiekyil. @a3zoBble nepexoasl. KoomeparuBHbie
CBOMCTBA MaKpOMOJIEKYI. Tunel 00BEMHBIX
B3auMojieicTBuid. Pacuer oOmeli kKoHbOpMaIMOHHOM
SHEpruu OMONOJIMMEPOB.

Tema 7. lunaMmuvecKkne CBOHCTBA IJ100YISIPHBIX
0esaxoB. Kondopmannonnas moaBUKHOCTb
rIo0ysipHbIX 0enkoB. Tumbl ABMKeHUH B 6enkax. CBs3b
KOH()OPMAIIMOHHON TIOJIBUKHOCTH OCITKOB C MX
(GYKIMOHALHBIMU CBONCTBAMHU.

Tema 8. Konnennus «bemgoxk-mammua». AHAJIOTHH C
HEOMOJIOTMYECKUMHU TeJlaMH, TMPUMEHSIEMBbl K OClKaM.
benok kak MakpOCKOMMYECKOE TeJI0. DJIEMEHThI TEOPUHU
MallMH ®  MEXaHW3MOB: THUIBLI  JeTalch, BHIBI
MIPOCTEUIINX KOHCTPYKIUH. D yYHKIMOHUPOBAHUE
(GepMEeHTOB ¢ TOYKM 3PEHHUS KOHIENIMH «OeNoK-
MaIIuHA.

Tema 9. JxkcnepuMeHTaJdbHbIE METOAbI H3Y4YCHHS
AMHAMHKH OHOJIOTMYECKHX MaKpoMoJjekyJa. Meron
U30TONHOrO  oOMeHa.  MeToasl  (IIyopecleHTHOM
cnektpockonuu. Pe3onancusie Mmeroasl: OIIP, SIMP.
PeHTreHOCTPYKTYPHBIN aHAIIU3.

Tema 10. DiieKTpOHHBIE CBOIiCTBa OMONOJIMMEPOB.
Bo30yxaeHHbIe COCTOSIHUS U TpaHCPOpMaIUs SJHEPTUn
B OMOCTpyKTypax. Mojienu nepeHoca 3J1eKTpoHa.
TynuenbHbIN 3QdeKT. DNeKTPOHHO-KOH(DOPMALIMOHHBIE
B3aUMO/JIEICTBUS U PENAKCALIMOHHBIE ITPOLIECCHI B
OMOCTPYKTYypax.

Pasnen 3. buoduzuka meMOpaHHBIX NPOLECCOB

Tema 11. CTpykTypa n pyHKIMOHHUPOBAHUE
Onostorn4eckux MmeMOpaH. XapakTepHCTHKA
MeMOpaHHBIX OEJIKOB, JIUIMUAOB. MoielbHbIE
MeMOpaHHbIe cucTeMbl. [loBepXHOCTHBIH 3apsiy
MeMOpaHHBIX cHCTeM. SIBIIEHHS MMOJIIpU3alliy B
MeMOpaHax.

Tema 12. Tpancnopt BeuiecTs yepe3 0HOMeMOPaHBI.
[TaccuBHBINM M aKTUBHBIN TPAHCIIOPT BEIIECTB.
IToTeHnnan nokos. NEKTPOT€HHBIN TPaHCIIOPT HOHOB.
Hounnrle kananel. IloTeHman neficTBUs.

Pa3nea 4. buopusuka ¢gorodno0run4ecKux
MPOLECCOB




Tema 13. OcHoBHble cTaguu (GoOTOOMOJIOrHYECKOr0 3
npouecca.  MexaHusmMbl  (POTOOHONOTUYECKHX |
dboroxumuueckux  craguid. IlepBUuHBIE  TPOIECCHI
Tpanchopmanmu SHEPruu B GOTOCUHTESE.

Tema 14. Buosmomunecnennus. SIByienue 3
OMOJIIOMMHECIHEHIIMH, €r0 MOJIEKYJISPHbII MeXaHHU3M.

Jrouudepun u
OMOTIOMUHECIICHTHBIX
opranuzMoB.  [IpumeHeHue
peaKuuid.

monudepasa.
peakuui

OcobeHnHocTr
pa3HbIX rpyIIn
OUOJIFOMUHECIIEHTHBIX

UTOoro

30

30

30

IHNPAKTUYECKASA IOATI'OTOBKA

3ajaHue Ha IPAKTHYECKYI0

Tema NOATOTOBKY (MeANLIMHCKAS KOJIHYeCTBO YaCOB
AesiTeJIbHOCTD)
Tema 1. Bsemenue B | lIpeaMer u 3agaun Ouopu3uKu.
OHOBHU3HKY. Metononorus 6uodusuku. OCHOBHbBIE 2
BEXU Pa3BUTHSI HAYKHU.
[IpuHIMIIBEI TOCTPOEHUS
MaTEMaTHYECKUX MOJENEH
Tema 2. TNl IMHAMHYECKOTO | G116 oryeckiX cHCTEM. MeTtobl
NOBEJCHUSL  OUOJNOTHYECKUX | tayoctRenHOM TeopHH 2
CHCTCM. nudpepeHInanbHBIX ypaBHEHUH B
aHaJM3e IMHAMHUKH OMOJOrMYECKUX
npoueccoB. MetoJ1 ¢pa30BOil MIOCKOCTH.
CranuonapHas KuHeTHKa Muxasnuca-
Tema 3. KHHevTHKa MeHTeH. MHOXKECTBEHHOCTD 2
(hepMEHTATHBHBIX PEAKITHH. CTAlMOHAPHBIX COCTOSHUM, MOJIEIN
TPUTTEPHOTO THIIA.
Tema 4. Bpemennas uepapxus | Y TPABIISIONINE TAPAMETPEL.
¥ TIPHHLHI «Y3KOro MecTay» B | KOIeOaTeIbHBIC MPOLECCHI B OHOIOTHHL. 2
OMOJIOTUYECKUX CUCTEMAX. I'ncrepesucHele SBICHNUS.
ABTOKOJIE0aTENbHBIE TPOLIECCHI.
[Tpon3BOaCTBO SHTPONIUU B
6uonornyeckux cucremax. [locrynat
[Ipuroxnna. ConpsikeHne XUMUYECKAX
Tema 5. TepmoauHamuka u
IIPOLIECCOB C MEXaHOXUMHUECKUMHU
uHpopmanus B 2

OUOJIOTMYECKUX CUCTEMAX.

MpoLeccaM U aKTUBHBIM IIEPEHOCOM
yepe3 MeMOpaHbl. COOTHOIIICHHE
Omn3sarepa. Teopema [Ipuroxxuna o
MHWHUMAJIBHOM IPOU3BOJACTBC SHTPOIIHNHU.
Y CTOMYUBOCTH CTAlIMOHAPHBIX

7




COCTOSIHUH.

Tema 6. IIpocTpaHncTBeHHas
opraHu3aiys OUOIOIUMEPOB.

YcnoBus cTabUiIbHOCTH KOH(UTYpaLUK
MaKkpoMoJieKyJl. Pa30BbIE IEPEXOIbI.
KoonepaTtuBhbie cBoiicTBa
MakpOMOJIeKyJ. THUITbI 00bEeMHBIX
B3auMoeicTBuii. Pacuer oOmieit
KOH()OPMAIIMOHHON YHEPTHH
OMOIIOJIMMEPOB.

Tema 7. Jlunamuueckue
CBOICTBA IIOOYJISIPHBIX
OEJIKOB.

KondopmannonHas NoJBHKHOCTh
TIIOOYISIpHBIX OeNKOB. THUIIBI ABMKCHUN
B Oenkax. CBsi3b KOH(POPMAITMOHHOMN
MTOJIBFOKHOCTH OCJIKOB € UX
(GyKIIMOHATLHBIMU CBOHCTBAMHU.

Tema 8. Kounennusa «benok-
MAIIIHAY.

Amnanoruu ¢ HeOHOJIOTHYECKUMU TeJIaMH,
npuMeHsieMbl K Oenkam. benok kak
MaKpPOCKOIMYECKOE TEJI0. DJIEMEHTHI
TEOpPUU MAIllMH U MEXaHU3MOB: TUIIbI
JieTanen, BUAbl MPOCTEUIIINX
KOHCTpYyKUNH. OYyHKIIMOHUPOBAHUE
(epMEHTOB C TOUKH 3pEHMSI KOHLIETILIUU
«OeNoK-MalIHay.

Tema 9. DkcnepuMeHTaIbHBIE
METOABl HM3y4YCHUs JIMHAMHKH
OMOJIOTHYECKUX
MaKpOMOJIEKYJI.

MeTtox U30TOIHOTO 0OMeHa. MeTo bl
(1yopeclieHTHOHN CIIeKTPOCKOIHH.
Pesonancuarie Mmetoasl: DIIP, SIMP.
PeHTreHOCTpYKTYpHBIN aHAIN3.

Tema 10. DnexTpoHHBIE
CBOMCTBa OMOTIOIUMEPOB.

Bo30yx/1eHHBIE COCTOSTHUS U
TpaHc(opmalus SHEPTuu B
o6uoctpykrypax. Mojenu nepesoca
anexkTpoHa. TyHHeIbHBINH 3 (DEKT.
DEeKTPOHHO-KOH(pOPMAalLIMOHHbIE
B3aMMOJICHCTBHS U PETaKCAIMOHHBIC
MPOIECChl B OMOCTPYKTYpax.

Tema 11. Ctpykrypa n
(GyHKIIMOHUPOBaHUE
OMOJIOTHYECKUX MEMOpaH.

XapakTepucTUKa MEMOpPaHHBIX OEJIKOB,
Tunua0B. MojenbHble MeMOpaHHbIE
cucreMsl. [IoBEpXHOCTHBIN 3apsiz
MeMOpaHHBIX CUCTEM. SIBIIeHUs
MOJISIPU3ALIMU B MEMOpaHax.

Tema 12. Tpancnoprt BemiecTs
yepe3 6uoMeMOpaHsbI.

[TaccuBHBINM U aKTUBHBIN TPAHCIIOPT
BemiecTs. IloTeHmman mokosi.
ONEeKTPOreHHbIN TPAHCIIOPT HOHOB.
HMounnrie kananel. IloTenman nelicTBus.

Tema 13. OcHOBHBIE CTaauU
(hoTOOMOTIOTHYECKOTO
rpoiiecca.

Mexanu3mbl HOTOOMOTOTUUECKHUX U
¢doroxummuueckux cranuil. [leppuunsie
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MIPOIIECCHI TPAHC(HOPMAIMH YHEPTHH B
¢dorocunTese.

Tema

BuonromuneciieHInA.

SBienue

6I/IOJ'II-OMI/IHGCI_ICHI_[I/II/I,
MOJIGKy.HSIpHBIfI MCXaHU3M.

14.

€ro

JIrorudepur u mrorudepasa.
OcobeHHOCTA OMOIFOMUHECIIEHTHBIX
peakuuii pa3HbIX TPYI OPTaHU3MOB.
[IpuMeHeHHe OMOTIOMUHECIICHTHBIX
peaKuuid.

4. YYEBHO-METOJIWYECKOE OBECIEYEHHUE CAMOCTOSATEJBHOM PABOTHI

OBYYAIOLIUXCSA
Tembl nu1st HN3yyaembie Kouaunuec DopMbI Metoanueckn | ®opMbl
CaMOCTOSATEIbHO BOIPOCHI TBO CaMOCTOATE] e OTYETHO
ro M3y4eHus 4acoB bHOM o0ecneyeHus CTH
padoThI
Oo0wekr u Meron | [loustue 4 Pabora c 1) caiir Koncnek
OMOoU3NKH. o0BbeKTa u JIUTEpaTypoi, | Kadeaps T,
MeTojia B CEThIO o0riei JTOKJIa/,
METOO0IOTHH Wntepner, (1076371978 MPE3CHT
€CTECTBEHHBIX KOHCYJIbTAIl | 2) 3JIEKTPOHHA arus
Hayk. Mecto u, s Oubnmoreka
OMO(pU3HNKHU B npaktuueckn | ['VII,
cucreme € 3a/aHusl, 3) y4cOHUKHU U
OMOJIOTHYECKUX MOJArOTOBKA | CHPAaBOYHUKU
1 GU3HYECKUX JIOKJIaJI0B U 1o ¢busuke
HayK. npe3eHTauuil | GubIHOTEKN
nabopaTtopuun
du3HuecKoro
PaKTUKYMA.
Tepmonunamuka | [Ipenmer 4 PaGora c 1) caiir Koncnex
B Onodusuke. TEPMOJIMHAMUKH: JIUTEepaTypoi, | kadeapsl T,
YeM 3aHUMAaeTCst CEThIO o0reit JIOKJIaI,
TEPMOJIMHAMHUKA. Wntepuer, (1076371978 MIPE3EHT
3HayeHue KOHCYNIBTAIM | 2) JIEKTPOHHA anus
TEPMOJUHAMUKHU u, 1 Oubnuorexa
JUTSL OUOJIOTHHU 1 npaktuyecku | I'VII,
Oonopu3nKH. € 3a/IaHusl, 3) yueOHUKH H
OyHKUIUU MOJTrOTOBKA | CIIPaBOYHHMKH
COCTOSTHUS — JIOKJIaJIOB U o busnke
SI3BIK npe3eHTanuii | OuOIMoTeKH
TEPMOANHAMUKH. nabopaTtopuu
Tepmoaunamuue du3HUECcKOro
CKHe MPaKTAKyMa.
MOTEHINAIIBL.
OcHoBHOE
COOTHOILIEHUE
TEPMOINHAMUKHI
(cooTHOIIIEHHE
['u66ca).
CBobonHas
SHEprusl.




DOHTaNBINA.
TepmoauHamuue
CKUU DOTEHIIHAT
I'enpMronsua.
Tepmogunammuye
CKHMH ITOTEHLHAII
['n60ca.
Brruncienune
SHTPOIUHU.
Hauana
TEPMOANHAMUKH.
Temneparypa
KakK QyHKIIHS
COCTOSIHMS
(myneBoe
HayaJyo). 3aKoH
COXpaHEHHUS
SHepruu (mepBoe
Hayaso).
OHTponus u
sHeprus (BTopoe
Hayano). Bropoe
Havajuo

TEPMOAMHAMHUKHU
Y pa3BUTHE
OMOJOTUYECKHIX
CHUCTEM.
DOHTponus u
OMOJIOTHYECKUE
CHUCTEMBI.
XHUMHYECKOE
CPOACTBO.
DOyHKIUSA
JMCCUTIALINH.
CrauunoHapHble [IpousBoacTeo PaGora c 4) caiit Koncnex
COCTOSIHUS SHTPOIIHH B TUTEepaTypou, | Kadeapsl T,
HEPABHOBECHBIX OMOJIOTUYECKUX CETBLIO oOomen JIOKNaJI,
CHUCTEMaX. cUCTEMax. WurepHner, (1076371470 MPE3EHT
Teopema KOHCYJIbTAIl | 5) 3JIeKTpOHHA arus
[Ipuroxuna o u, s Oubmmoreka
MHWHUMAIIBHOM npaktnueckn | ['VII,;
MIPOU3BO/ICTBE € 3aJaHusl, 6) yueOHUKH H
SHTPOIINH B MOATOTOBKA CIIPaBOYHHUKH
CTallMOHAPHOM JIOKJIaJI0B U o busnke
COCTOSIHHH, npe3eHTaluii | Gubnuorexku
OJIU3KOM K n1aboparopuu
PaBHOBECHIO. ¢uznveckoro
TepmoauHamuka [IPAKTUKYMA.
1 GrooruuecKast
SBOJIIOLIMSL.
MopgenupoBanue | Ilonstue o Pabora c 1) caiit Koncnex
B Onodusuke. MOJICJISIX B JUTEPATYpOr, | Kadeapsl T,
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METOJI0JIOTUH CEThIO o0reit JOKJIa/,

€CTECTBEHHBIX WurepHner, (076371470 MIPE3EHT

HayK. KOHCYJIbTAIl | 2) JJIEKTPOHHA arus

Teopernueckue u, 1 Oubmmoreka

u npaktuyecku | I'VII,

SKCIEPUMEHTAIIb € 3aJaHusl, 3) yueOHUKHU |

HbIE MOJIETIH. MOJATOTOBKA CIPAaBOYHUKHU

Ocobennoctu JIOKJIA/IOB U o busmke

OMopU3NIECKIX MpE3CHTANKN | OMOIMOTEKH

MOJIeIIEH. n1aboparopuu

4, bu3HUECcKoro

Marematnuecku MPAKTUKYMA.

W anmapar

MOJICIMPOBAHUS

B Ono¢u3uke.

[Ipumepsr

OMHCAHUSA

OMOJIOTMYECKUX

IIPOLIECCOB C

MTOMOMUIBIO:

O0OBIKHOBEHHBIX

muddepennmans

HBIX YPaBHEHUN;

ypaBHEHUH B

YaCTHBIX

MIPOU3BOHBIX;

Pa3HOCTHBIX

YpaBHEHUMU;

KJIETOYHBIX

aBTOMATOB;

(dhopMyI Teopun

BEPOSITHOCTH.
Penykumonusm u | OyHKUMOHAIBHO Pabora c 1) caiir Koncnek
XOJIU3M B | € U CTPYKTYpPHOE JTUTEPaTypou, | Kadeapsl T,
UCCIIEI0BAHUHT OMMUCaHUs CEThIO o0riei JOKJIa,
OMOJOTHYECKHUX YKUBBIX CUCTEM. WurepHer, buzuku; MIPE3EHT
CHCTEM. Kussie KOHCYJIbTAIl | 2) 3JCKTPOHHA anus

OpraHU3MBbI KaK u, s Oubmmoreka

(M, R)-cucrembt npaktnueckn | ['VII,;

no P.Pozeny. € 3aJaHusl, 3) yueOHUKHU U

[Tonstue MOATOTOBKA CIIPaBOYHHUKH

3aMKHYTOCTH T10 JIOKJIaJI0B U o busnke

s dexTuBHOM Mpe3eHTani | OMOIMOTEKN

MIPUYHHE. nabopaTtopuu

¢uznveckoro
MPaKTHKyMa.

Xumuueckui  u | [loHsitue Pabota ¢ 1) caiit Koncnek
ANEKTPOXUMHUYECK | XMMHYECKOTO JIUTepaTypoi, | Kadeapsl T,
U IIOTCHIIAAJIBI. MOoTEHIIMAaa. CEThIO o01en JOKJIa,

XUMUYECKUHT Nutepner, bu3uKwy; MPE3EHT

MOTEHIMAT KaK KOHCYJIbTAIl | 2) 3JCKTPOHHA anus

KpUTEpUi u, g OmbImoTeKa
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XUMHUYECKOTO npaktuyeckn | I'VII,

paBHOBECHSI. € 3a/1aHus, 3) yueOHUKH |

Conocrapnenue MOJATOTOBKA CIPAaBOYHUKHU

C KpUTEPUSAMU JIOKJIA/IOB U o busmke

MEXaHHYECKOT0 npe3eHTaluii | Gubnuorexku

U TETJIOBOTO n1aboparopuu

paBHOBECHS. ¢buznveckoro

Ornpenenenue MIPAKTUKYMA.

ANEKTPOXUMUYEC

KOTO

MOTEeHIIUANIA.

KonueHrpaunon

HbIE JIEMEHTHI.

[Tonynponunaem

bIe MEMOPaHbI U

ANEKTPOJIUTHI.

MemOpaHHBII

MOTEHIINAT B

KHUBBIX KJICTKaX.
ATpuOyTBHI HeoOxonumocTb 4 Pabora ¢ 1) caiir Koncnex
JKUBOTO C | pacmupeHus TUTEepaTypo, | Kadeapsl T,
ABOIIOIMOHHBIX MOHSITUHHON 1 CEThIO obmeit JOKJIa,
MNO3UIMI W C | TePMUHOIIOTHYEC WuTepner, buzuku; MIPE3EHT
TOYKHU 3peHus | Kol 6a3bl KOHCYJIbTAIlM | 2) AJIEKTPOHHA anus
KJTFOUEBBIX bu3uKy 1 u, s Oubmmoreka
CBOMCTB. 00BsICHEHUS npaktnuecku | ['VII,

KU3HU. € 3aJaHus, 3) y4eOHHKH U

AJIEKBaTHOCTH MOJITOTOBKA CTIPaBOYHUKHU

MIPUMEHEHHUS JIOKJIA/I0B U o busmke

MOHSTUI Mpe3eHTanil | OMOIMOTEKN

"KoHCTpyKLuA'", n1aboparopuu

"MamuHa", buznUecKoro

"curnan", IIPAKTUKYMA.

"unpopmanug" x

OMOJIOTMYECKUM

cucTeMam,

OTHOCSIITIMCS K

Pa3HBIM YPOBHSIM

uepapxuu (3a

UCKJIIOUEHUEM

Ha/IOpPTaHU3MEHH

0r0).
Ocmotnueckoe BriBog popmynbl 4 Pabota ¢ 1) caiir Koncnek
JTaBJICHUE. JUISL pacuera JTUTEepaTypoi, | Kademaps T,

OCMOTHYECKOTO CETBIO o0eit JIOKJIaI,

JaBIICHHUSL. WnTtepHer, (1076371978 MIPE3CHT

3HayeHue KOHCYJIbTAIl | 2) 3JICKTPOHHA arus

OCMOTHYECKOTO , g OuOIHOTEKAa

JaBIICHUS O npaktuyecku | I'VII,

OMOJIOTHYECKUX € 3a7aHusl, 3) yueOHUKH |

CHUCTEM. MOJIrOTOBKA CIPaBOYHUKHU

Onpenenenue JTOKJIAJIOB U o buznke
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MOJICKYJISIPHON Mpe3eHTanKi | OMOINOTEKH
MAacchl BEIIECTB n1aboparopuu
10 BEJIMYHHE ¢buznveckoro
OCMOTHYECKOI'0 MPAKTUKYMA.
JTABJICHHUS.
®a3el u (a3oBsie | BeiBog mpaBuia PaGora ¢ 1) caiit Koncnex
TIePEXOIbI B | (a3 ['uGOca. JUTEPATYpOH, | Kadeapsl T,
OHMOJIOTHYECKUX buonornueckue CEThIO obeit JIOKJIaJI,
cUcTeMax MeMOpaHbI KaK Wurepner, buzuku; MIPE3EHT
MHOTOKOMIIOHEH KOHCYJIbTAIl | 2) 3JICKTPOHHA arus
THBIE CUCTEMBI. u, 1 Oubnuorexa
buonornueckuit npaktuuecku | I'VII,
CMBICIT € 3aJaHusl, 3) yueOHUKH |
MHOTOKOMIIOHEH MOATOTOBKA CIIPABOYHUKHU
THOCTHU B CBETE JOKJIaJIOB U o busuke
npaBuia a3 npe3eHTanuii | OubanoTexku
I'u60ca. naboparopun
B3aumocssi3b (du3nIeCKOro
MEeXIY MpaKTHKyMa.
¢byHKIHEH
MeMOpaHbI 1
($ha3oBbIM
COCTOSTHUEM
MeMOpaHBI.
buonornueckue OCHOBHBIE MEX- Pa6ota ¢ 1) caiir Koncnek
MOJIEKYJIBI U WX | U JTUTEPaTypo, | Kadeapsl T,
OKpYXKEHHE. BHYTPUMOJIEKYJIS CEThIO oOriei JIOKJIaJ,
PHBIC CHITHI, WuTepHer, buzukmy; MPE3EHT
o0ecreunBarou KOHCYJIbTAIl | 2) JJIEKTPOHHA arus
e hopMHUpOBaHUE u, 1 OubimoTeka
U HoAAepKaHUe npaktuyecku | I'VII,
CTPYKTYPBI € 3a7aHusl, 3) yueOHUKH |
OMOMOIIEKYI U MOJATOTOBKA CIPAaBOYHUKHU
UX KOMILJIEKCOB. JTOKJIaJIOB U o ¢dusuke
[IpocTpancTBeHH npe3eHTalui | GubIuoTeKku
asi OpraHu3anus nabopaTtopuun
OMOMOIUMEPOB. du3HUecKoro
DIEKTPOHHBIE IPaKTUKyMa.
CBOMCTBA
OMOIIOJTMMEPOB.
DepMEHTHI. Penakcanmonnsle Pabota ¢ 1) caiir Koncnek
Hecrannonapnast | MeTobl JTUTepaTypou, | Kadeapsl T,
dbepMeHTaTUBHAS | MCCITIEOBAHUS CEThIO o0eit JOKJIaJ,
KHHETHKA. (hepMEeHTAaTHBHBI WuTepHer, (076370470 MIPE3EHT
X peakiuu. KOHCYJIbTAIl | 2) 3JICKTPOHHA arus
OcHOBHBIE H, s OuOImoTeKa
JKCIIEPUMEHTAIIb npaktuyecku | I'VII,
HBIE CTIOCOOBI € 3a7aHusl, 3) yueOHUKH |
WU3MEPEHUS MOTOTOBKA CIPaBOYHUKHU
XapaKTePUCTUK JTOKJIaJIOB U o ¢busnke
HECTallMOHAPHBIX npe3eHTanuii | Oubanorexku
(hepMeHTaTHBHBI naboparopun
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X TPOLIECCOB.
Karanutnueckuii
u cyocrpar-
CBSI3BIBAIOLLUIA
LEHTPBI.
MexaHu3mbl
(hepMeHTaTHBHOT
0 KaTajiusa.
DJIEKTPOHHO-
KOH(pOpPMaIMOHH
ble
B3aUMOJICVCTBHUS
B
(hepMEeHTaTHBHO
M KaTtajuse.

bu3nIecKoro
MPaKTHKyMa.

Hroro 40

5. @®OHJ OLEHOYHBLIX CPEJICTB A TPOBEJAEHUSA TEKYIIEW H

MPOMEKYTOYHOI ATTECTALIUU MO TUCIHUATIJIMHE

5.1. IlepeueHbr KoMIeTeHUMH ¢ yKa3aHMeM 3TanoB ux GopMHpoBaHHMsS B INpouecce

0CBOEeHMNsI 00pa30BaTeJIbHOI MPOrpaMMbIl

Koa 1 HauMeHOBaHNE KOMIIETEHIIMH

Jranbl GopMHPOBAHUA

JTIK-2. CrocoOeH ~ OCBOMTH ~ COBPEMEHHBIE
KOHLIETIMY, TEOPUH, 3aKOHbI M METOAbI B 0OJacTu
¢m3uKY, MareMatukd YW MH(OPMATHKH, OBIAIETh
OCHOBHBIMH MeTo/IaMH peLeHus 3a/1ay,
chopMyIMPOBaHHBIMU B paMKaX JAHHBIX TPEMETHBIX
oOnactelf, ¥ TPUMEHUTh HMX B TPO(ECCHOHATBHON
JIESITEIIbHOCTU

1. PaboTa Ha yueOHBIX 3aHATHUIX
2. CamocTosTenpHas paboTa

5.2. Onucanue mokaszareJieili U KpUTepHeB OLEHUBAHUS KOMIIETEHI[HII HA Pa3IUYHBIX
Tanax ux (popMUpPOBaHUS, ONMUCAHHUE IIKAJ OLEHUBAHUS

Ouen | VYposeHb Oransl Onucanue Kpurepun | Hlkana
uBae | copmMHpo ¢dbopmupoBaHus nokaszaTeneit OLICHMBAH | OLICHUB
MBIE | BaHHOCTH ust aHUS
KOMIT
€TEHII
U
HIIK- | TToporossl | 1. PaGora  Ha | 3HaTh OCHOBHBIC MOJICNIM 3a7a4 | PEIICHUE | IIKaja
2 i y4eOHBIX 3aHATHSX | B paMKax JUCHHUIUIMHBI C | 3ajad, OLIEHUB
2. y4eTOM 170 TpaHMII | IPAKTHYEC | aHUS
CamocrosTenbHas | IPUMEHUMOCTH; Kue peleHu
pabora YMETh MIPOU3BOJIUTE | pabOTHI, b
LieJIeHapaBIeHHbIN MIOUCK | TOMAIIHee | 3a/ad,
o0Opa3oBaTeNbHbIX M HAy4YHBIX | 3aJJaHUE HIKana
UCTOYHUKOB II0  TEMaTHKe OLICHUB
KYpCOBBIX paOOT U BBIITYCKHOM aHMs
KBaJTM(UKAITIOHHON pabOTHI IPAKTH
YECKHUX
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pabor,

HIKaxa
OLICHUB
aHus
JIOMaIII
HETO
3aJlaHu
ST

[Iponsuny | 1.  PabGora  Ha | 3HaTh OCHOBHBIC MOJIEJIH 3aJla4 | pElICHHE IKaiza
THIN y4eOHBIX 3aHATUSX | B paMKax JUCHUIUIMHBI ¢ | 33/ad4, OIICHUB
2. y4eToM ux TpaHull | IpaKTU4eC | aHus
CaMocTtosiTennbHasl | MPUMEHUMOCTH; KHE penieHu
paborta YMETb IPOU3BOJUTH | paboTHI, s
IeJICHAITPABICHHBII MOWCK | JOMalIHee | 3amad,
o0pa3oBaTeNbHbIX M HAYYHBIX | 3aJaHHeE, IKaza
UCTOYHUKOB TI0  TEMAaTHKE | IPAKTHYEC | OIICHUB
KYPCOBBIX PaOOT U BBIMYCKHOH | Kas aHus
KB (DUKAIIMOHHOU PabOTHI; MOJITOTOBK | MPAKTH
BJIa/IETh TEOPETHUECKUMU a YEeCKUX
3HAHUSAMH (PHU3UYCCKHUX U pabor,
MaTeMaTUYECKUX METOOB IKaza
UCCIICIOBaHMsI, 00pabOTKH U OIICHHB
aHayn3a 00bEKTOB aHus
WCCIIC/IOBAHHS, JIOMAIIT
MPAKTHUYECKUMU HAaBBIKAMU HEro
MPUMEHCHHS (PU3UICCKUX U 3a/1aHu
MaTeMaTHYECKUX METOJIOB A,
uccaea0BaHus, 00paboTKH 1 IKasna
aHaym3a 00bEeKTOB OIICHUB
HCCIIEIOBAHU I aHUs
MPaKTH
YECKOM
MOATOT
OBKH
IIIka/1a ¥ KPpUTEPUH OLIECHMBAHMS J1a00PATOPHOIT PadOTHI
YpoBHH OLICHHBAHUA Kpurepun oneHuBanus banbl
Buicoxuii (omauuno) PaGoTta BBIMONIHEHA B TMOJTHOM OOBEME C COOJIOJIEHUEM
HEOOXOIUMOM MOCIeOBATEILHOCTH MIPOBEICHUS OMBITOB U
U3MEPECHUI.
Bce ombITeI TpoBeNeHBI B YCIOBHUAX U pPEXKUMaX,
o0ecreunBaroIMX MOJYYCHHE PE3YJIbTaTOB M BBIBOJOB C 8-10
HauOOJbIIeH TOYHOCTHIO.
B mnpencraBiieHHOM OTYeTe TPABWIBHO W aKKypaTHO
BBHITIOJTHEHBI BCE TAONHIIBI, YEPTEKHU, TpadUKU U CHETaHBI
BBIBO/IBI.
Cobmronensl TpeboBaHuUs 0€30MaCHOCTH TPY/Ia.

Onmumanvusiii (xopowo) | Pabora BBIIONHEHa B MOJHOM 00BEME, HO  OIBIT
OpPOBOAMWIICS B YCIOBHSX, HE  OOECleyuBarolux
JIOCTATOYHON TOYHOCTH W3MEPEHWH WM OBLIO JOMYIIECHO 5-7
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JIBa-TPH HEJIOYETa, WM HE 0oJiee OJTHON HErpyool OmmOKu
¥ OJJHOTO HEJJ0YeTa.

Yooenemsopumenvhwiii PaboTa BeINOIHEHA HE TOJIHOCTHIO, HO 00bEM BBITTOTHEHHOM
YacTW TaKOB, YTO TMO3BOJIAET TMOJYYUTh IPaBUIbHBIC
PE3yNbTaThl U BBIBOJIBI, MJIH €CJIM B XOJI€ TIPOBEICHUS OIbITA
Y U3MEPECHHM ObUTH TOTYIIEHBI CIICTYIOIINE OMUOKH: 2-4
OMBIT TPOBOAUIICS B HEPANUOHAIBHBIX YCIOBHUSX, YTO
OpUBEJIO K TMOJYYEHHUIO Ppe3ylbTaToB ¢  OoJblieit
MOTPEIIHOCTHIO;
B OoTYeTe OBLIM JOMYIIECHBI B OOIIEH CIOKHOCTH HE OoJiee
JByX OmHUOOK (B 3alUCH  €IUWHULl HU3MEpPEHHus, B
BBIYMCIICHUSX, Tpadukax, Tabmuiax, cxemax W T.1I.), HE
NPUHIMITHATEHOTO JUIsi  3TOW paboThl XapakTepa, HO
MOBJIUSABIIKX HA PE3yJbTAT BBHITOJIHEHUS.

Heyooenemsopumenvneiii | Pabota BbINOIHEHA HE MOTHOCTHIO, U 00BEM BBITOIHEHHOM
gacTh pabOThl HE TMO3BOJSET CHENaTh PaBUIBHBIX
BBIBOJIOB. 0-1
OnbITB,  W3MEPEHUs,  BBIYUCICHUS  IPOU3BOJIUIKCH
HENPaBUIIBHO.

IIkaja u KpUTEpPUU OLeHUBAHNS HANTMCAHUS TOKJIA/1a

YpoBHH OLICHHBAHUA Kpurepun onenuBanus banbl

Buvicokuii (omauuno) Ecmu ctynenT orob6paswun B nokane 71-90% Beiopannoit | 8-10
TEMBI.

Onmumanvuwiii (xopowto) | Ecnu ctynent otobpasui B nokinaae 51-70% BeiOpanHoit | 5-7
TEMBI

Yooenemeopumenvhuwiil Ecnu crynent orobpasun B gokinane 31-50% BeiOpannoil | 2-4
TEMBI

Heyoosnemsopumenvnuwiii | Ecnu ctyneHt orobpasuin B nokinane 0-30% BeiOpannoit | 0-1
TEMBI

IIkajga u KpUTEPUN OLlEHUBAHNS BHINMOJIHEHUS MPAKTHYECKHUX 3aaHUH

YpoBHH OLICHUBAHUA Kpurepun oneHuBanus banbl

Bovicokuii (omauuno) Ecmu crynent permmn 71-90% ot Beex 3amad 8-10

Onmumanvuwviii (xopowo) | Ecnu crynent pern 5S1-70% oT Bcex 3ama4 5-7

Yoosenemsopumenvhwiii Ecmu crynent pemmn 31-50% ot Beex 3amaq 2-4

Heyooenemsopumenvnuiii | Ecnu ctynent pemmin 0-30% oT Bcex 3agad 0-1

IIkajsa ¥ KpUTEPUHU OleHUBAHNS TPe3eHTAIINHU

YpoBHH OLICHHBAHUA Kpurepun onenuBanus banbl

Buvicokuii (omauuno) Ecnu crynenT oro6pasun B npesentaruu 71-90% 8-10
BBIOPAHHOW TEMBI.

Onmumanvuwiii (xopowo) | Ecnu ctyneHt otoOpasui B ipesentanuu 51-70% 5-7
BBIOPAHHOM TEMBI
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Yoosenemsopumenvhwiii Ecnu crynenT orobpasun B npesentanuu 31-50% 2-4
BbIOpaHHOW TEMBI

Heyoosnemeopumenvuuiii | Ecnu ctynent otodpasuin B ipezentanuu 0-30% 0-1
BbIOpaHHOW TEMBI

HIkajia oueHMBaHUS NPAKTHYECKON MOATOTOBKH

Kpurepun oneHuBanusi basbl
BBICOKAsl aKTUBHOCTh Ha MPAKTUYECKOM MOJIrOTOBKE, BHIMOIHEH(bI) 3a/1a41 5
/ KOHTPOJIbHBIE PA0OTHI / OTPaOOTaH ANTOPUTM PELICHUS 3a4a4 MO0 KaXKIoU
TeEME
CpeIHsisl aKTUBHOCTh Ha MPAKTHUUECKOM MOJArOTOBKE, BBIMOIHEH(bI) 3a1a4u / 2

KOHTPOJbHBIC pa0OTHI HE MOJIHOCTHIO OTPAaOOTaH aITOPUTM PEIICHUS 3a71a4
0 KaXKJ0U TeMeE

HU3Kasi aKTUBHOCTh Ha MPAKTUYECKOM MOJATOTOBKE, 33]]au / KOHTPOJIbHBIC 0
paboThI HE OTPabOTaH ANTOPHUTM PEIICHUS 33a7a4 10 KaXKI0H TeMe

5.3. TunoBble KOHTPOJbHBbIE 3aJaHUs WJIM HHbIe MaTepuajbl, He0OOXOAUMbIE [JIf
OLICHKM 3HAHWIl, YMEHUI, HABBIKOB U (MJIM) ONBITA JAeATEJbHOCTH, XaPAKTEPHU3YIOIIHMX 3TAlbI
(opMupoBaHus KOMIETEHINI B poLiecce 0CBOeHMs 00pa30BaTeILHOI NPOrpaMMbl

[Tpumepsl npakTUYECKUX 3alaHuil

Ne Tema [Ipumeps! 3axanuil

1. Kakue cymecTByrOT arperatHble COCTOSIHUSL OHOMOINMEPOB.
2. XKXUAKOKpUCTAININYECKOE COCTOSIHME B JKHUBBIX OpraHU3Max.
3. B KakoM HOpPMaJIbHOM COCTOSIHUM HAaXOAWUTCS JIMIHJHAS
yacTb  KJeToyHol wmemOpansl 4. Kak  pacnoyioskeHbl
ampupUIbHbIE MOJIEKYIBI B chepruuecKux Muliesiax?

ArperatHoe COCTOSIHUE
OMOMOIUMEPOB

1. Cnektpsl morjiomeHuss O€IKOB U HYKJIEHHOBBIX KHCIIOT.
3akoH byrepa-Jlambepra-bepa.

2. ®oromnporniecckl B MosieKynax. CHHTIIETHBIE M TPUILIETHBIE
ypoBHU. @DnyopecueHuus u QocodpecieHnus OeIKoB U
HYKJIEHHOBBIX KUCIIOT.

3. Ou3MKO-XMMHMYECKHE  CBOMCTBa  BOABI:  IUIOTHOCTb,
TETUIOEMKOCTh, BSI3KOCTh, AMAJIEKTPHUYECKAsi MPOHUIAEMOCTb,
MOHHOE IPOU3BEICHUE.

CrnektpanbHble
2. | cBoiicTBa
OHMOIOIMMEPOB

1.Cuinipl, cTaOUINM3HUPYIONIKME BBICIIME YPOBHH OpraHU3alluiu
O€IKOBOM MOJIEKYJIbl: HOHHBIE CBS3H, IUIOJb-AUIIOIBEHOE
B3aMMOJICIICTBHE, AUCIIEPCUOHHBIE CHUIIbI, BOJOPOAHAS CBS3b.
Cuibl, cTaOUIM3UPYIOLIUE CTPYKTYPY ABOHHON CriMpasy.
2.BropuuHas u TpEeTUYHAs CTPYKTYPBI OCJIKOB.
Kondupmanmonusle mnepexoasl B Oenkax.  BnusHue
Crpyktypa U ¢Qusmko- (pupman pexon
o TEMIEPATYpPbl HA CTPYKTYpPY OEIKOB.
XUMHYECKHE CBOWCTBA
3. 3. CnekTpsl MOTJouieHus: OeKOB B ONTUYECKOM JHara3oHe.
0€JIKOB ¥ HYKJIEMHOBBIX .
CHCIOT MeTtoael  HccienoBaHUsT  OENKOB:  PEHTIEHOCTPYKTYPHBIH
aHaJIN3, ONTUYECKUE METO/IbI aHaJIN3a,
PaZMOCIEKTPOCKONUYECKHE  METONbl,  (pIyopecleHTHBII
aHaJIN3. Bnusnne (U3UKOXUMHUYECKUX ¢daxTopoB
(temneparypa, pH, wWOHHas cuima) Ha  CTPYKTYpY
HYKJICMHOBBIX KHCIOT. [lepexoas! cnupanb-kiyook. CreKTpsl
MOTJIONICHNS HYKJICMHOBBIX KHCIIOT.

4. | deiictBue wu3nydyenuii | 1. PaguoBonHbl U ux neiictBue Ha OHOJIOTHYECKHE OOBEKTHI.
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Ha OMO0OOBEKTHI NHppakpacHoe  u3mydeHWe, U3IYUYCHHE  ONTHYECKOTO
JIUana3oHa, yibTpaduoIeTOBOS M3JIyYCHHUE, MUJUTUMETPOBBIN
JIMaria3oH U3JIyYeHUH, CBEPXBBICOKOYACTOTHBIE BOTHBI (CBY).
2. B3anmMopelcTBIE 3JIEKTPOMArHUTHBIX IMOJICH C BEIIECTBOM.
3akonbl poroxumuu. KBaHTOBBIN BbIX0A. CHEKTPHI ACHCTBUS
HEUOHU3HUPYIOUIUX U3TyUYEHUH.

3. ®orocunTes, poropenentus, hporomopdorenes. Murpamms
SHEPTUH. DOTOAMHAMUYECKOE  JACHUCTBUE  HU3JIYYEHHUS
BUIUMOTO auarnazoHa. @oToXxuMudeckue mporecchl B Oenkax,
HYKJIEMHOBBIX KHCIJIOTaX, MEPEKUCHOE OKHUCICHUE JIMIHUIO0B
MeMOpaH.

IIpumepHBbIe TEMBbI 10KI2/10B

1. ®uzuveckre METOMIbI, KaK OOBEKTHBHBINA CIIOCOO MCCIICAOBAHUS 3aKOHOMEPHOCTEH B JKUBOK
MIPUPO/IE.

2. 'eMoarHaMUKa: aHATTN3 CEPACYHO-COCYTUCTON CUCTEMBI C TIO3UINN MEXaHUKH KUIKOCTEH.

3. CoBpeMeHHbIE YIBTPa3BYKOBbIE UCCIECIOBAHMS U X 3HAYCHUE /ISl TUAarHOCTUKU Pa3IUYHbBIX
BUJIOB 3200JICBaHUH.

4. Tlonb3a u BpeA yIbTPa3BYKOBOTO BO3/IEHUCTBHUS HA YEJIOBEUECKU OpraHU3M.

5. IMonb3a 1 Bpe AIEKTPOMATHUTHOTO BO3JICHCTBHUS HA OMOOOBEKTHI.

6. [IpuMeHeHre NOCTOSTHHOTO TOKAa B METUIIHE.

7. OnacHOCTh NOpPaKEHUS IEPEMEHHBIM TOKOM JIJIS )KMBBIX OPTaHU3MOB.

8. 3HaueHNe ONTHYECKHUX UCCIEAOBAHUIN B TUATHOCTUKE BUPYCHBIX 3a00IeBaHU.

9. dusnyeckre OCHOBBI TEIUIOBUACHUS: TEOpUS M NPAKTUKA HCIIOJIB30BAHUS TETIOBOTO
U3JIy4CHUS B MEULIMHE.

10. CnexTpopoTOMETpUIECKHE UCCIICIOBAHMS U UX 3HAUCHHE JIJIST MEIUITUHBI.

11. HoHun3upyromnye u3ay4eHns B COBPEMEHHONW METMIIUHCKON MPaKTHKE.

12. Jlazepbl ¥ UX IPUMEHEHUE B XUPYPruu: GU3NUECKUN aCIeKT.

13. BausiHue ONTHYECKUX U3ITy4eHUH Ha 3I0pOBbE YEIOBEKA.

14. Menununackue 3¢ ekt BugumMoro u Y ® u3nydeHuu.

15. VY CTpoiicTBO M NPUHIIMIT AEUCTBUSI MArHUTOPE30HAaHCHOTO TOMorpada.

16. ["anbBanu3anms u 3neKTpodopes.

17. PannonykiauaHas TMarHoCTUKA («MEUYCHBIC aTOMBIY).

18. [lpuMeHeHHe paJAMOAKTHBHBIX M HWOHW3UPYIOMIMX W3Iy4YeHHH B TUArHOCTHKE W
Teparuu.

19. 3amuTa OT MOHU3UPYIOIIUX U3ITYYECHUH.

20. W3mepenue apTepraabHOro JaBICHHUS.

IIpuMepHbIe TeMBI NPe3eHTaAlil

1. ®u3nuecKue OCHOBBI 3BYKOBBIX U YJIBTPa3BYKOBBIX METOJ0B B MEIHUIIMHE.

2. ®u3nuecKkue OCHOBBI METO/I0B B MEIUIIMHE, OCHOBAHHBIX Ha MEXAHUKE JKUKOCTEH.

3. dusznueckue OCHOBBI AUATHOCTUYCCKUX METOJ0B, OCHOBAHHBIX Ha MMPUMEHCHUU
AIEKTPUUYECKUX U MArHUTHBIX SIBJICHUI.

4, dusznueckue OCHOBBI JIEUEOHBIX MCTOAO0B, OCHOBAHHBIX Ha MPHUMCHCHUH JJICKTPUYCCKUX U
MAarHUTHBIX SIBJICHUI.

5. dusnueckre 0CHOBEI MCTOOOB OCHOBAHHBLIX Ha JJICKTPOMATIHUTHBIX H3JITYYCHUAX CBETOBOI'O
JMarna3oHa.

6. Ou3nyecKkue OCHOBBI METOI0OB PEHTI€HOAMATHOCTUKU U PEHTT€HOTEPAIIHH.

7. dusugeckre OCHOBEI MCTOAOB OCHOBAHHBIX HA IPUMCHCHUHN PAAUOAKTUBHBIX I/IBJIYLIeHlflfl.

8. Uto Takoe 3JIEeKTPOMArHUTHHIE BOJTHBI?

9. B uém cocTouT sAIBIEHUE MONISIPU3ALINAN JIEKTPOMArHUTHBIX BOJIH?
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10.
11.
12.
13.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

Kak Bbrancnuts 3Hepruo Gportona?

Onummure COeKTp IEKTPOMArHUTHBIX KOJieOaHUi, ¢ KOTOPBIMU CTAIIKMBACTCS YEIOBEK?
Cdopmymupyiite 3akon byrepa-Jlambepra-bepa.

Urto Takoe Kod(pPUITMEHT IKCTUHKITUN ?

Ilepeuncinre BUIbI HEHOHU3UPYIOIIMX U3JIY4CHUH.

[lepeuncnure BUIbI HOHU3UPYIOLUIUX U3ITy4YECHUH.

Uto Takoe CeKTp ACHCTBUS AIEKTPOMArHUTHBIX U3MYUYCHUN?
[lepeuncnure 6uonoruueckue 3HPeKTbl HEMOHUZUPYIOMIUX U3TYUCHHH.
[epeuncnure 6uonornveckue 3PPeKTsl HOHUZUPYIOIIUX U3TYICHUH.
Uro Takoe KBaHTOBBIN BBIXOJ (POTOXMMUYECKON peaKiuu?

Onwummre nepBUYHBIE CTAAUN (HOTOPEIETIINH.

Uro Takoe poromuHamudeckuii 3hpdext?

UYro Takoe MUrpanus SHEPruu?

[IpuHumn neicTBus POTOAMHAMUYECKUX KPACUTENEH.
DOTOXMMHUYECKUE MPEBPAILICHUS B HYKIIEHHOBBIX KHUCIOTaX.
DoTOXMMHUYECKUE TPEeBpaIllCHHUs B OeNKaXx.

Tennobie 3¢ (HEKTH MEKPOBOJIH.

XapaKkTepUCTUKU JTa3ePHOTO U3TyUECHHUS.

[Ipumenenue 1a3epoB B MEAUIIMHE.

JeiictBue CBY-BosiH Ha OMOOOBEKTHI.

UTto Takoe cBOOOIHbIE paIUKaIbI?

Kak peructpupyrorcs cB0OOOIHBIC paHKalbl B OHOCHcTEMAax ?
HeremnoBbie 3¢ eKTh MUKPOBOIIH.

3adanue na npaKmu4ecKyo n0020mMoGKy

1. BeinonHeHue u3MepeHuit Ha 1ab0paTopHOM 00OPYIOBAHUH.
2. BrICTyIUICHHE ¢ TOKIIAJ0M TI0 UCCIIeTyeMON TeMaTHKE.
3. Yuactue B 9KCIEPUMEHTAIBHON paboTe COBMECTHO C COTPYAHUKAMH TaOOPaTOPHIA.

IIpumepHBIe BOPOCHI 1J1d 3a4€Ta

[Tpeamer u 3agaun OMOGU3UKHU.
Mertononorus 6M0PU3UKH.
OCHOBHBIE BEXU Pa3BUTHUS HAYKH.
Tumnbl TMHAMUYECKOT O MOBEACHUS ONOJIOTHYECKUX CUCTEM.
[IpuHIMIIBI TOCTPOEHUS MAaTEMAaTUYECKUX MOieNIel OMOIOrMYECKUX CUCTEM.
Metoabl KauecTBEHHOM Teopuu IuddepeHIMaIbHbBIX YpaBHEHUH B aHaIU3e
JTUHAMUKH OMOJIOTUYECKHUX MTPOIIECCOB.

7. Meton (a30Boil MI0CKOCTH.

8. Kunernka (hepMEHTATUBHBIX PEaKITHIA.

9. CranmoHapHast KHHETHKA

ocoarwnE

10. MHOKEeCTBEHHOCTh CTAI[HOHAPHBIX COCTOSHHIA, MOAEIH TPUTTEPHOTO THIIA.

11. Bpemennas wuepapxuss M TNPUHLIMI «Y3KOrO MeCTa» B OHOJIOTHYECKUX
CHUCTEMax.

12. VYpasinsomue napaMmerpsl.

13. Koneb6arenbHbIe Tporiecchl B OMOJIOTHH.

14. ['ucrepe3ucHble siBIIeHUS. ABTOKOJIe0aTEIbHbIE TPOLIECCHI.

15. Tepmoannamuka u nHGopMalysa B OMOJIOTHYECKUX CUCTEMAX.

16. [Tpon3BOICTBO SHTPOIUHU B OMOJOTHUYECKUX CHCTEMAX.

17. [Toctynat [Ipuroxuna.

18. ConpsixkeHne XUMUYECKUX IPOIIECCOB C MEXaHOXMMUYECKHMHU IMPOLECCaMU U

aKTUBHBIM IIEPEHOCOM uepe3 MeMOpaHHbl.
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19. CootHomienne  Omnszarepa. Teopema IlpuroxkmHa o0  MHMHMMAJIBHOM
MPOMU3BOACTBE SHTPOIHH.

20. Y CTOMYMBOCTD CTAllMOHAPHBIX COCTOSIHUM.

21. Crpykrypa u (HhYHKIIMOHUPOBAHUE OMOJIOTHYECKHUX MeMOpaH.
XapakTepucTrka MEMOPaHHBIX O€JIKOB, JTUIHIOB.

22. MopenbHble MEMOPaHHBIC CHCTEMBI.

23. [ToBepXHOCTHBIN 3aps]i MEMOPAHHBIX CUCTEM.

24, SIBnenus nonspu3anyuu B MeMOpaHax.

25. TpaHcnopt BemecTB yepe3 6noMeMOpaHsbl.

26. [TaccuBHBIN U aKTUBHBIN TpaHCIIOPT BewlecTB. [loTeHnnan nokos.

27. DneKTpOreHHbI! TpaHCIOPT HOHOB. MoHHBIE KaHaibl. [loTeHnnan neicTeus.

28. OcHoBHBIE CTaauH (POTOOMOJIOTMIECKOTO TIpoliecca.

29. MexaHu3mbl (POTOOMOIOTHIECKIX U (POTOXUMUYECKUX CTAIHIM.

30. [TepBuuHbIe nporecchl TpaHchoOpMaIuK SHEPTHH B POTOCHHTE3E.

31. buontomuHecueHuys. SIBieHne OHOIIOMUHECIEHIIMH, €r0 MOJIEKYJISAPHBIN
MEXaHH3M.

32. Jrotmpepnn u monudepasa. OCOOCHHOCTH OHOIFOMHUHECIICHTHBIX PEAKITHA
Pa3HBIX TPYIIT OPTaHU3MOB.

33. [TpumeHeHne OMOIFOMUHECTIEHTHBIX PEAKIIHA.

5.4. Meroanyeckue MaTepHaJibl, ONpeAesiiOlNe NMPoueAypbl OLeHMBAHUS 3HAHMN, YMEHUHH,
HABBIKOB M (WIM) ONBITA [JeSTeJbHOCTH, XAapaKTepU3YWIIMX JTanbl (opMupoBaHus
KOMITeTEeH LU

ConocTtaBUMOCTh PEHTHHIOBBIX IOKa3aTeNed CTyAEHTa IO pa3HbIM JUCIUILUIMHAM U OaJUIbHO-
PEUTHHIOBOM CHUCTEMBI OLIEHKH YCIIEBAEMOCTH CTYAEHTOB 00€CIeYMBaeTCs MPUHATHEM E€IMHOTO
MeXaHHM3Ma OLEHKU 3HAHUU CTYJEHTOB, BBIPAXXEHHOI0 B Oayjax, coryiacHo koropomy 100 OamioB -
3TO TMOJHOE YCBOEHHUE 3HAHUHU MO y4eOHOW AMCLUIUIMHE, COOTBETCTBYIOIIEE TPeOOBaHUAM yueOHOM
MIPOrPaMMBlI.

MaxkcuManbHBI pe3yabTaT, KOTOPHIH MOXKET OBITh JOCTUTHYT CTYIEHTOM IO KaXJIOMYy H3
bnoxos pelitunroBoii onenku — 100 6amios.

[Ikana coOTBETCTBUSI PEUTHMHIOBBIX OIEHOK NATHOALIbHBIM oueHkam: 100 — 41 GamioB —
3auTeHo, 40 — 0 6aIoB — He 3aYTEHO.

B 3adeTHO-3K3aMEHAIMOHHYIO BEIOMOCTh U 3aUYETHYIO KHIDKKY BBICTaBJISIOTCS OLEHKU I10
NATUOAITBHOM 1IKaJIe U peHTHUHIOBbIE OILIEHKH B Oasuiax.

[Ipy nonmyyeHUM CTYIAEHTOM Ha 3auéTe HEeyJOBJIETBOPUTEIBHOM OLEHKH B BEIOMOCTh
BBICTABJISIETCS peWTUHTOBas oleHka B Oamnax (<40 GayuioB), COOTBETCTBYIOUIAs (aKTHUECKUM
3HAHUAM (OTBETY) CTYJIEHTA.

Kputepun oleHKM 3HAaHUI CTYAEHTOB B paMKaxX KaKJOW y4eOHON NUCLUIUIMHBI WU TPYII
JUCIUIUIMH BbIpaOaThIBAIOTCS MIPEToAaBaTeIIMU COTJIACOBAaHHO Ha Kadeapax yHUBEpCUTETa UCXO0Is
u3 TpeOOBaHUI 00pa30BaTENbHBIX CTaHIAPTOB.

IxaJjia oneHUBAHHUA 3a4Y€Ta

YpoBHH OLICHMBAHUSA Kpurepum oueHnBanus BaJibl
3aumeno [TonmHble M TOYHBIE OTBETHI Ha Bce Bompochl. CBOOOIHOE
BJIAJICHUE OCHOBHBIMM TEPMHHAMHM M NOHATHSAMHU Kypca;
[IOCJIEIOBATEIILHOE M JIOTMYHOE U3JIOKECHUE Marepuaia 8-20

Kypca; 3aKOHYCHHBIC BBIBOABI W OOOOIICHHS IO TeMe
BOIIPOCOB; UCUCPIILIBAOIIINEC OTBCTHI HA BOITPOCHI.

He saumeno OTBeT Ha MEHEe MOJIOBHHBI BOITPOCOB. 0-7

HTorosas mkaja BbICTaBJIEHUS OIIEHKH MO IUCIHHUIINHE
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Onenka Bann
3auyTeHo 41-100
He 3aureno 0-40

6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHUITVIMHBI

6.1. OcHoBHas tUTEpaTypa:
1. Bompkenmreiin, M.B. buodusuka : yue6.nocodue. - 4-e uzn. - CII6. : Jlanp, 2019. - 608c. —

TekcT: HenocpeACTBEHHBIN

2. Banos, 1.B. OcHoBbI pusuku u 6nopusuku: yued. nocodue uist By30B. - 2-e¢ uzn. - CIIO. : Jlans,
2019. - 208c. — TekcT: HEeMmoCpeICTBEHHBIH

3. [Imyraxun, I'. A. buodpusuka : yuebHoe nmocodue / I'. A. Ilnyraxun, A. I'. Komae. — 2-e u3n. —
Cankr-Ilerepbypr : Jlanms, 2022. — 240 c. — Tekcr : onekrponnbii. — URL:
https://e.lanbook.com/book/211001

6.2. JlomostHMTEIbHAS JIMTEpaTypa:
1. Aprioxos, B. I'. buodgusuka : yueOHuk it By30B. - MockBa : Akagemuueckuii [Ipoekr, 2020. -
294 c. - Tekcr: anekTponHbid. - URL: https://www.studentlibrary.ru/book/ISBN9785829130275.html
2. T'ypeeB, A. U. buodusuka. MunumanbHblii Kypc : ydeOHoe mocodomne. — CaparoB : By3oBckoe
o0OpasoBaHnue, 2020. — 345 C. — Tekcr: AJIEKTPOHHBIN. — URL:
https://www.iprbookshop.ru/99121.html
3. HBanoB, U.B. COopHHK 3aau 10 KypCy OCHOBbI (U3UKU U OMO(DU3MKU: yueld.-MeTo.Iocodue
IS BY30B. - 2-¢ u3a. - CIIO. : Jlanb, 2019. - 128c. — TekcT: HenmocpeICTBEHHBIH
4. Kapanues, B. H. buodusnyeckne OCHOBBI XUBBIX CHUCTEM : ydeOHOe mocoOue Juis BY30B. —
Mockaa : FOpaiir, 2023. — 206 c.—  Tekcr: AIIEKTPOHHBIN. — URL:
https://www.urait.ru/bcode/520194
5. CeepmioBa, H.J[. JIabopatopubie paboThl 1o Onodusuke : yued.mocodbue mjis By30B. - M. :
MI'OVY, 2019. — TekcT: 21eKTPOHHBIH
6. Diinensman, E. JI. ®usnka ¢ snemeHnTaMu OMOQHU3UKY : YIeOHUK. - 2-¢ u31. - MockBa : [ DOTAP-
Menua, 2023. - 688 c. — Texkcr: ANIEKTPOHHBIN. - URL:
https://www.studentlibrary.ru/book/ISBN9785970469071.html

6.3. Pecypcol uHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTepHeT»
1. http://mgou.ru/index.php?option=com content&task=view&id=48&Itemid=614
2. Hayunas snexrponnas oubauoteka http://elibrary.ru

7. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUEIO JUCIIAIIJIMHBI

1. Meroanueckue PEKOMEHIANH 110 TOATOTOBKE K IPAKTUYCCKHUM 3aHATUAM.
2. MeTOZLI/I‘ICCKI/IC PEKOMCHAAIUU 110 OpraHu3anmuun CaMOCTOSITeIIbHOM pa6OTLI o AUCHUIIJIMHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOI'MH AJI1 OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUTIJIMHE

.T[l/ll[eHSI/IOHHOC nmporpammMmHoe odecreyeHnue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNndopManuoHHbIe CIPABOYHBIC CHCTEMBbI:
Cuctema TAPAHT
Cucrema «KoncynstantlLmocy

IpodeccronanbHpie Oa3bl JAHHBIX
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fgosvo.ru — ITopran PenepallbHBIX TOCYIaPCTBEHHBIX 00Pa30BATENBHBIX CTAHAAPTOB BHICIIETO 0OPA30BAHAS
pravo.gov.ru - OduumansHbeii MHTEPHET-IIOPTAI IPaBOBOM MH(MOPMALIUN
www.edu.ru — ®exepansusiii mopran Poccuiickoe o6pasoBanue

CBOOOIHO pacpocTpaHseMoe IPOrpaMMHOE 00ECIICUeHUE, B TOM YHCIIe OTEYECTBEHHOTO IPOU3BOACTBA
OMC IIneep (st BocIipon3BeAeHNS DIEKTPOHHBIX YUeOHbIX Momyeit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

MarepuanbHO-TEXHHYECKOE 00ecedeHNe AUCIIUIUIMHBI BKIIIOYAEeT B ce0sL:

- y4yeOHble ayJTUTOPHM JJIsl NPOBENCHMS Y4YEOHBIX 3aHSATHH, OCHAIEHHbIE O0OPYIOBaHHEM M TEXHHYECKUMH
cpeacTBaMu  00y4eHUS: yueOHOH MeOelblo, JOCKOH, JEeMOHCTPAllMOHHBIM O00OpYJOBaHHMEM, II€PCOHAIBLHBIMH
KOMIIBIOTEPAMH, IPOEKTOPOM;

- TOMEUICHUS U1 CaMOCTOSITENbHONH palOThl, OCHAICHHBIE KOMIBIOTEPHOH TEXHHKOM C BO3MOXKHOCTHIO
TIOJKIIIOYEHHEM K ceTH «VIHTepHeT» M obecredeHHeM I0CTyna K 3JIEKTPOHHOH HH(OPMAaIOHHO-00pa30BaTeNIbHOM
cpexe.
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