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l. Ienu u 3aga9yu TUCHUIINHBI:

[lenb MUCHUIUIMHBI 3aKiIIOYaeTcs B (OPMUPOBAHUU CHCTEMbl 3HAHUNA 00 aKTyaJbHBIX
npobiemMax HWHXKEHEPHOH HSH3UMOJIOTHM, OCHOBaxX JACWUCTBUS (PepMEHTOB, 0COOEHHOCTSIX
(bepMEHTaTUBHOTO KaTaJln3a, OCHOBAaX MHXKEHEPHOT'O MOJICTUPOBaHUS ()EPMEHTOB.

3agaun:

— copMupoBarh npeACTaBICHUE O COBPEMEHHOM COCTOSHUM U NIEPCIEKTUBAX Pa3BUTHS
WH)KEHEPHOU SH3UMOJIOTHH;

— O3HAaKOMHUTb C OCHOBHBIMU KOHIEMIUSAMHU OHMOKaTanu3a, GepMEHTAaTUBHON KHHETUKOM;
— JlaTh XapaKTEepPUCTHKY OpraHu3aluyd (EepMEHTOB, HHXKEHEPHOMY MOAEIUPOBAHUIO
(bepMeHTOB;

—  HAyYUTh yMEHHIO CAMOCTOSTEIILHOTO ITOMCKA M aHaJIH3a HHPOPMAIIH, HCIIOIH30BAHUIO
€€ B IIPOLIECCE HAYYHO-ITPAKTUYECKOHN NEATEIbHOCTH.

I1. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO
2.1. VYuebOnas mucnuumba b1.B.12 «mkeHepHas SH3UMOJIOTHS» OTHOCHUTCS K  YacTH
porpaMMmel, GopMUPYEMOIl yuacTHUKaMU 00pa3oBaTeNIbHBIX OTHOIIEHUN. M3y4aeTcs Ha 4 Kypce,
B / ceMecTpe.
2.2. ]Ins w3yueHus AaHHOW y4yeOHOW IUCIMIUIMHBI HEOOXOJUWMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopMupyeMBbIe TPEANICCTBYIOMNUMHI JUCIUAILINHAME YI€OHBIX TIporpamMm crenuanutera «O0mas
ouonorus», «Marematuka», «OOmas M HeopraHuueckas XuMus», «OpraHuueckas XUMHUSI,
«Dusuka», «OCHOBBI aHATUTHYCCKOH, (U3MUYECKON M KOJUIOMIHON XUMHUS», «BHOXUMUSY,
«DU3UKO-XUMUYECKHE METOAbl HcciaenoBanuity, «buopusuka», «OCHOBBI MOJEKYISIPHON
UHXXEHEPUN,
Tpebosanus kK BXOOHBIM 3HAHUAM.
1. 3HaHue OCHOB (DM3HMKHU, MATEMATUKH, XUMUH, ONOXUMUH, U PsiJIa OMOTOTHYSCKUX JAUCIIUILINH,
KOTOpBIE CO3JAI0T HEOOXOAMMYIO TEOPETHYECKYI0 0a3y M MpPAaKTUYECKUE HAaBBIKH IS
MMOHUMAHUS U OCMBICIICHHUS TIOJIOKEHUM, U3J1araeMbIX B JAHHOM Kypce.
CTpyKTYpHYIO OpraHU3aIMI0 U MEXaHU3M JEHCTBUS ()EPMEHTOB.
Knaccugukanuto pepmeHTOB.
Perymsmuio u cekpennio pepMeHTOB.
5. Poinb ko(hakTopoB 1 KOPEpPMEHTOB B (EPMEHTATUBHOM KaTalln3e.
2.3. [lepeuenp mocneAyOUMX YUeOHBIX TUCIUIUIMH, A1 KOTOPHIX HEOOXOAMMBI 3HAHUS, YMEHUS
U HaBBIKH, (popMUpyeMble JaHHOW Y4eOHOW MUCHUIIIMHON: BHOTEXHOIOTHS JIeKapCTBEHHBIX
cpencTB, bonbmioil mpakTukyM o mnpoduiaro, buoMH)XKEHEepHBIE TEXHOJOTMH B MEAMIIMHE,
Hanobuoananutuueckue cucremsl, [Ipon3BoacTBeHHas TpakTrKa, [IpeaumioMHas mpakTHKa.

o

1. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHWSA JUCHUITJIMHBI

IIporiecc OCBOEHHs AMCUUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBieHuro moxaroroBku 06.05.01
«buounxenepus u OuonHpopMaTUKa:
[1K-2: Cnoco0eH Mm1aHnpoBaTh, OPraHU30BBIBATH U KOHTPOJIMPOBATH MTPOBEICHUE UCCIIETOBAHHIA,
BBIOMPATh METO/BI U CPEACTBA PELLICHHSI IOCTABJICHHBIX 3a/1a4, CTPOMTh MaTEMaTHYECKHE MOJIENIH,
OCBanBaTh HOBbIE HH()OPMAIIMOHHBIE U TIPOTPAMMHBIE PECYPCHI, TIOIY4aTh HAyIHBIE PE3yIIbTaThl
C HCIOJIb30BAHUEM COBPEMEHHBIX METOJ/I0B, 00OPYAOBaHUS, BBIYMCIMTEIBHBIX KOMIUIEKCOB B
o0acT cBoei mpoheCCHOHALHON AEATEIBHOCTH, TOTOBUTH TEKCTHI OTYETHOW JOKYMEHTAIH U
myOTuKaIuii.



Ilepeyenb MiIaHMpPyeMbIX pPe3yJIbTATOB 00y4eHHs MO JUCHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHUS] KOMIIETeHIUH

Komnerenuus Nuaukaropsl Pe3yabTarnl 00yyeHus
KOMIIeTEeHIH I
TIK-2: WK nx21 3HaeT KJIACCHYECKHEe U COBPEMEHHBIE METObI
Crocoben IUTAHUPOBaTh, | 3Hamb: HCCIICIOBAaHHUHN, TIPH peATN3aIllii HAYIHBIX TPOEKTOB
OPraHU30BHIBATH U | KIaCCHYECKUEe M COBPEMEHHBIC | MpUMEHseT HH()OPMAIMOHHBIE pPecypcsl M 0asbl
KOHTPOJIUPOBATh  NPOBEICHUE | METOABl HCCICAOBAaHHMH, IIPH | JaHHBIX, METOIBI (pOpMaH3alUK M PEILICHUS 3alad,
HCCIIeIOBaHUI, BBIOMpATh | peanu3aliy HayqHBIX IIPOCKTOB | aHAIN3a HAyYHBIX PE3yJIbTaTOB

METOABI W CPEACTBA PEIICHUA
IMOCTAaBJICHHBIX 3a4a4, CTPOUTH

MaTeMaTHYeCcKHe MO/IEIIH,
OCBaNBaTh HOBBIC
nH(OpMaLMOHHbIE u
MpOrpaMMHBIE pecypcsl,
MOJTy4aTh Hay4YHBIE PE3YJIbTAaThI
c UCIIOJIb30BaHHEM
COBPEMEHHBIX METOJIOB,
o0opynoBaHus,

BBIYHCIIMTENLHBIX KOMILJIEKCOB B
obmactu cBOEH
pogecCHOHANTBHOMI
JIEATEILHOCTH, TOTOBUTH TEKCTHI
OTYCTHOW  JOKYMCHTAIlUH W
myOnuKanuii.

NPUMEHSACT HMH(POPMALIOHHBIE
pecypcel u 0a3sl  JaHHEIX,
MeTonsl  (dopManM3alMu |
pemieHust  3amad, — aHaums3a
HaY4YHBIX PE3yJIbTaTOB

HJIK k2.2

Ymemn:

npo)eCCHOHATBHO paboTaTh C
HCCIIENOBATEILCKHM,
HUCIBITATEILHBIM
obopynoBaHUEM "
YCTaHOBKaMH,
BBIYMCITUTEILHBIMHA
KOMILJIEKCAMH,
CHeHI/IaJ'II/I?)I/IpOBaHHI)IMI/I
MakeTaMy IporpaMmm

CrocobeH poheCCHOHATHHO paboTath c
HCCIIEIOBATEIbCKUM, HCIIBITATETbHBIM
000pyIOBaHNEM M YCTaHOBKAMHM, BBIYUCIUTEIbHBIMU
KOMIUIEKCAMH,  CIICIHATM3UPOBAHHEIME  ITAKETAMH
pOrpaMm

HJIK k23

Bnaoemy:

CTATHCTUYECKUMU  METOAAMH
00paboTKn
SKCIIEPUMEHTAIBHBIX
pe3ybTaToB; croco0eH
HaxOJuTb U OCBauBaTb HOBBIE
NpOrpaMMHBIE  PECYpCchl U
MIPUMEHSTD MPUKIIAJIHbIE
KOMIIBIOTEPHBIE TIPOTPAMMHBIE
KOMIUIEKCHI; MIPEJICTaBIATh
pe3yJbTaThl MCCIENOBAHUM U

pa3paboTOK B BHIE OTYETOB,
JOKJIaJ0B,  MyOJHKalMid B
HAYYHBIX U3IaHHSIX.

Brnaneer craTHcTHYECKMMH METOAAaMH 00pabOTKH
9KCIEPUMEHTAIBHBIX pe3yIbTaTOB; cnocobeH
HaXOJUTh ¥ OCBaUBaTh HOBBIE IPOrPaMMHBIE PECYPCHI
W TPHUMEHATh  IPUKIAJHBIE  KOMIBIOTEPHBIC
MPOTpaMMHBIE KOMIUIEKCHI; TIPEACTABIAT
pe3ynbTaThl WCCIEIOBaHWN M pa3pabOTOK B BUAE
OTYETOB, JOKJIANOB, IyOnukamuii B  HAYIHBIX
W3IaHUSX.




IV.COAEP)KAHUE U CTPYKTYPA JUCHUIIJINHbI

(I)opMa l'lpOMe)KYTO‘IHOﬁ aTTeCcTallMU . JK3aM€EH.

KOJIN4YECTBA AaKAACMHUICCKUX YaCO0B

O0BbeM TUCHHUILINHBI COCTABJAeT 3 3a4eTHBIX exuHULbI, 108 yacoB
W3 HUX peanu3yeTrcs ¢ UCTOIb30BAHUEM JICKTPOHHOTO OOYUYCHHS M TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTH 17 9acoB.

4.1 CoaepsxkaHue OMCUMILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM, ¢ yYKa3aHHEeM BH/JI0B Y4YeOHbIX 3aHATHH M OTBEAEHHOr0 HA HUX

Ne Pa3nen nucuuniauHbl/TEMA = Buapl yueOHo# paboThI, ®opMa TeKyLIero
n/H < | BKIIHOYAs CAMOCTOSTEIIbHYIO PaboTy 00y4atoIKuXcs, | KOHTPOIIst
= E MPAKTUYECKYIO TIOJTOTOBKY M TPYAOEMKOCTh ycneBaemMocTu/
2 2 (B yacax) dopma
1> o
o g NPOMEKYTOYHOMI
5 g, KonTaktHas pabora mpemnogaBaTens ¢ =
= o 2 arrecTauuu
) oOyuaromuMucs =
& = ) (mo cemecTpam)
S S & =
Q = ® ®
2 s =S g5
5 Z ; £ Jlexmus | Cemunap/ KouncyabTanus 0
g = == TpakTHueckoe, g s
= @ = = -7
8 3] g o JaaéopaTopHoe 8 ®
R = 3aHsTHE/ =
1 2 3 4 5 6 7 8 9 10
1 Hayunblie u MPAKTHYECKHE aCTIeKTHI | -, 12 3 3 7 KouTposbHbie
VHKEHEPHOW YH3UMOJIOTHH BOITPOCHI 1 3aJja49H
2 [Tonstue o ¢depmeHTax u  (HepMEHTHBIX KoHTtpobHbIe
npenapatax. MlcrouHUKN GpepMEeHTOB. BOIIPOCHI M 331491
TexHomorus (bepMeHTHBIX Mpernaparos..
[Tony4yenne ¢pepMEHTHBIX IpenapaToB U3 Coipbst | 7 | 13 3 3 7
PAaCTUTENBLHOTO U dKUBOTHOT'O TPOUCXOXKICHHUS, C
TIOMOIIIBI0 MUKPOOPTaHU3MOB. MeToIbI
BBIJICJICHUS] U OUUCTKH.
3 OCHOBHBIE KOHIIEIIINN OMOKaTaIN3a 71 13 3 3 7 KouTp. BOmp. 1
3a/1a4H, 3aImTa




0T4eTa, Ipe3eHTaIuUs
JIOKJIaza

(DepMCHTaTI/IBHaSI KHMHETHKA

KonTtp. Bomp. u
3a/1a4M, 3aluTa
oTueTa, Ipe3eHTAIUs
JIOKJIaga

Xumus IIpoTCOIn3a

KonTtp. Bomp. u
3aJ1a4M, 3aluTa
OT4eTa, MPe3eHTALNs
JIOKJIaga

OCHOBBI MOJIETUPOBAHUS PEPMEHTOB

KownTp. Bomp. 1
3aJa4y, 3almTa
0TYeTa, IPEe3CHTalUs
JOKJana

4.2 Mlnan BHeay[[l/lTOpHOﬁ CaMOCTOSITEILHOM paﬁoTbI Oﬁy‘-laIOIlII/IXCﬂ o JTUCHUIIJINHE

Cewmectp

Hasganue pazaena, Tembl

CamocrosTenpHast padoTta oOyyaromuxcs

Bug camocTosiTensHOM paboTh

Cpoxu
BBIMOJTHEHHSI

TpynoeMkocTsb
(uac.)

OneHoyHoOE
CPeICTBO

CaMOCTOSATEILHOMN

Yy4eOHo-
METOAUYECKOE
obecrieyeHue

paboTHI

HayuHbie 1 npakTuyeckue
aCIIEKThI WHKEHEPHOU
SH3UMOJIOTUU

Pabota ¢ ntuTepaTypoit 1 HHTEepHET-UCTOYHUKAMU

1,2

KonTponbubie
BOTIPOCHI
3aJa4u

u

Paznen 5 a-r
HacTOSIIEN
IIPOTPaMMBI




CamocrosTenpHas padoTta o0yyaromumxcs

YuebHo-

Oreroumoe METOINYECKOE
Cemectp| Haspanue pasnena, TeMbl . Cpoxu | TpynoeMKocTs obecrieueHue
Buj camocTosTenbHON paboTh CPEICTBO N
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
[Tonsitue o depmenrtax u|Pabora ¢ MUTEpaTypOl U HHTEPHET-UCTOUHUKAMU
(epMEHTHBIX Ipenaparax.
Hcrounnku GpepMeHTOB.
TexHonorust pepMEeHTHBIX
npemnaparos. [lomydenue
(epMEHTHBIX IpenapaToB P T— Pasnen 5 a-r
6 W3 ChIPbsI 3,4,5 7 BOTPOCH jlHAcTOAIICH
PaCTUTENBHOTO 5 3a1a4n MpOrpaMmbl
JKUBOTHOT'O
MIPOUCXOXKICHUS, C
IIOMOILBIO
MHKPOOPTaHU3MOB.
Metoapl
BBIJCIICHUS 1 OUMCTKH.
OcHOBHBIC KoHIenmuu{Padora ¢ nureparypoit 1 HHTEpHET-UCTOUHUKAMHU Kontp. BOmp. u
OMoKaTanu3a samaun, samrall a3ACT § at
6 6,7,8 7 OTuYeTa, HaCTOAIICH
Npe3eHTalus porpaMmsl
JIOKJIaza
®epmenTaTBHAs KuHEeTHKPaboTa ¢ nmureparypoit 1 HHTepHET-UCTOUHUKAMHU Kontp. BOmp. u
3aJa4d, 3alluTa Paznen § a-r
6 9-11 7 oryera, HaCTOALCH
MpE3EHTaLHNs IporpaMMbl
JIOKJIajia
¢ Pabota c nuTepaTypoil 1 HHTEPHET-UCTOYHUKAMHA Konrtp. BOmp. M
AMUS TPOTEOTN3A 3amaum, 3ammralPasmen 5  a-r
,
6 12-14 7 oTuera, HaCTOSIIEH
MIpe3eHTaIHsA IIPOTPaMMBI

JIOKIaga




CamocrosTenpHas padoTta o0yyaromumxcs Y4ebHo-
METOIMYECKOe
OneHouyHoe
Cemectp| Haspanue pasnena, TeMbl . Cpoxu | TpynoeMKocTs obecrieueHue
Bun camocTosiTensHON paboTh CpEZCTBO .
BBITIOJTHEHUS (uac.) CaMOCTOATEIIBHON
paboTHI
PaGora c nuteparypoit 1 UHTEpHET-UCTOUHUKAMHU Kownrp. Bomp. u
OCHOBBI MOJIETUPOBAHMS P 5
3amaym, 3ammralbPaszen a-r
6 |bepmenTos 15-16 7 oTYeTa, HACTOsALICH
NPE3CHTAMA  |[IPOrPAMMBI
JIOKJIa1a
OO6muii 00beM CaMOCTOSTEILHOW PabOTHI TTO TUCIUIUIMHE (Jac) — 42




4.3 ConeprxaHue y4eOHOTro MaTepuaja
Copaeprxanue pasfaeoB ¥ TeM THCHHUIINHBI

Tema 1. HayuHble ¥ npakTHYeCKHeE ACHEKTbI HHKEHEPHOH IH3UMOJIOTHH

IIpenmer «HxkeHEpHAsT SH3UMOJIOTHS» €0 LIeJIU U 3a4a4yM, 3HadeHue. Mcropus pasButus,
BKJIa/l OTEYECTBEHHBIX U 3apyO€)KHBIX YUEHBIX B Pa3BUTHE SH3UMOJOIMU. [lepcreKTHBBl pa3BUTHS
sH3UMONOTUU. Ponb  (depmMeHTOB B OHOreHHBIX cucTtemMax. @DepMeHT — COCTaBHas YacTh
MeTaboINYeCcKoro mpomecca. MuorooOpasue hepMeHTOB, UX 00IIHe U CrielU(pUISCKIE CBOKWCTBA.
OcobenHnoctu eicTBHs (PEPMEHTOB: BbICOKas 3(P(PEKTUBHOCTD, CHEUU(DPUIHOCTD, MIATKHE YCIOBHS
IPOTEKAaHUS PEeaKLMHU, CocoOHOCTh K perymsauun. Knaccudpukauus gepmenToB. MexayHapoaHas
knaccupukanus  ¢pepmentoB (Kd). OOmas xapakTepuCTHKa OCHOBHBIX KIJIACCOB (DEPMEHTOB:
OKCHJIOpPEIyKTa3bl, TpaHcdepasbl, TUApoaasbl, JHa3bl, H30MEpas3bl, JIUrasbl (CHHTETa3bl).
Cucremarnueckoe W TpUBHAIbHOE Ha3BaHue (epMmeHTa. M30(hepMeHTH, MYIBTUMOIEKYIAPHBIC
(depMEHTHBIE CHCTEMBbI, 3UMOTCHBI. PHOO3MMBI ¥ KaTaIUTHYECKHE aHTUTENAa (a03UMBI).
Nmmobunu3oBannbie pepmenTsl. Jlokanuzanus GepMEeHTOB B KJIETKe. 3HaY€HUE SH3MMOJIOTHH IS
010JIOrMHU, MEAULIUHBI, IPOMBIITIEHHOCTH U CEJICKOTIO X031 CTBA.
Tema 2. [Tonstue o pepmenTax U GepMEHTHBIX Mpemaparax.
Hctounuku ¢epmentoB. TexHonorus QepMeHTHBIX mpenaparoB. [lonyueHue ¢epMeHTHBIX
[IPENapaToB M3 CbIPbS PACTUTEIBHOIO U IKUBOTHOI'O IPOUCXOXKACHUS, C IOMOLIBIO
MHUKPOOPTraHU3MOB. MeTobI BBIIEICHHUS U OUUCTKH.
Tema 3. OcHOBHBIC KOHLENIIIUN OMOKATAJIN3A

[IpencraBnenue o cnocodax NOHMKEHUS (PEPMEHTOM aKTUBAL[MOHHOIO Oapbepa XMMUYECKOMH
peakuuu. JluarpaMma 3aBUCHUMOCTH SHEPrUU CHCTEMBI OT KOOpAMHAThl peakuuu. KoHuenuuu
O6uokartanuza. ['unorernyeckue KOHLUENIUN HanpskeHus U nepopmanui. OCHOBHBIE MOJIOXKEHUS U
xapaktepHble uepTbl. Konnenuust unaynupoBaHHoro coorBercTBus Jl. Komutanpa. OcHoBHbIE
HOCTYyJaThl U IOHATUSA, AMHAMUYECKas KOMIUIEMEHTApHOCTh (epMeHTa U cyOcTpara, (akTopbl
Katanm3a. KoHuennus cra0uiu3anmuy  NEpeXxoAHoro coctostHua. OTiaumuue OT  KOHIETHUH
JecTabMIIN3al[Ml OCHOBHOI'O COCTOSIHUS, SKCIIEPUMEHTAIbHBIE TIOATBEPKICHUS, IPUMEPBHI.

Tema 4. ®epMeHTATUBHAS KMHETHKA

OcHoBHbIe KUHeTHUecKue KpuBble. CTagun GpepMeHTaTUBHON peakuuu. [loHsaTHe HayanpHOU
ckopoctd. [lpuHIMI cTanMOHAapHOCTU. 3aBUCUMOCTh HAYaJbHOM CKOPOCTHM pEaKLUUU OT
KOHIIGHTpaluu cyOcTpaTa B KuHeTHMKe Muxasuca. DepmeHT-cyOcTpaTHbI KomIuieke. dopma
KuHeTndyecko KpuBoil. Kunermka Muxasnuca-MenteH. OCHOBHOE ypaBHEHUE JUIsl HAayalbHOMN
CKOpOCTH peakuuu. DU3NYECKU CMBICT KOHCTAHT. JIuHeapu3auuss OCHOBHOIO YypaBHEHUS.
[Tpaktnueckast 3HaunmocTb. Ilpumepsl. WMurubuposanme. Tumnbl uHruOupoBanus. BnusHue
UHTUOUTOPOB Ha (HOpMYy KHHETUYECKMX KpUBBIX. IIpuMepbl KOBaJEHTHBIX M HEKOBAJICHTHBIX
MHTHOUTOPOB npoTenHas. CTpyKTypHbIE GOPMYJIbI MHHTUOMTOPOB U MPUHLUITBEI UHTMOUPOBAHHUS.

Tema S. Xumus nporeonusa

MonekyispHblE MEXaHM3Mbl JIEWCTBUS NPOTEWHa3. THIBI KaTalau3a MPOTEHHA3aAMHU.
Knaccugukaius nporenHas mo TUMY KaTajlu3a U CTPOCHUIO aKTUBHOIO LEHTpa. MoeKyIspHbIi
MeXaHM3M JeHcTBUSl TpuricuHa. [loHsATHE O KOBajJeHTHOM THME Karanu3a. CTepeoXHMHUYecKue
0COOEHHOCTH OTHEJIbHBIX CTaJud KaTAIUTHYECKOM peakuuu. AnuiadepMeHT Npu KaTajause
nporenHazaMu. CTpoeHHe, MOJy4YeHHe, Peakius TpaHCHenTUIauuu. MOoJeKyNIsSpHbIi MeXaHU3M
neiictBust mnerncuHa. Ilonste 006 obmem katamuze. CTepeoXMMHUYECKHE OCOOEHHOCTH CTaaui
KATAIMTUYECKON PEAKIUU M1OJT IEUCTBUEM NEeTICMHA. MOJIEKYJIAPHBI MEXaHU3M JIEUCTBUS JIN301UMA.
CrepeoxuMuuecKkue OCOOCHHOCTH CTaJUi KaTaIUTHYECKOM peakuuu MojA JCHCTBUEM JIHM30LUMA.
MonexkynspHbIii MEXaHU3M JIEUCTBUS acrlapTaTaMUHOTpaHChEpassl.

Tema 6. OcHOBBI MOAeIMPOBAHMSA (DEPMEHTOB

Teopernueckrne MoaXopl K MOAETUPOBAHUIO (HhEPMEHT-CYOCTpPATHBIX KOMILJIEKCOB, OICHKA
CTEPEOXMMHUYECKONH MPOAYKTUBHOCTH (PEPMEHT-CyOCTpaTHBIX KOMIUIEKCOB. MoJienupoBaHue 10
TOMOJIOTHH.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKHX 3aHATHI 1 J1a0OPAaTOPHBIX padoT



Ne Ne HaumeHoBaHme TpynoeMKoCTb Ounenounbie | PopmMupyembie
/H | pa3gena CeMHMHAPOB, (uac.) cpencrsa KOMIIETeHIIUH
M TeMbI NPAKTHYECKUX H Bceero N3 Hux (MHIUKATOPBI)*
JadopaTopHbIX padoT | yacos NPaKTHYeCKasn
NOAr0OTOBKA
1 2 3 4 &) 6 7
1 | Temal [Ipeamer «HxenepHas 7 1 KonTposbhbl IK-2
SH3UMOJIOTHSA» €ro Ield U € BOIIPOCHI 1 WK nx2a
3a/1a4¥, 3HAYCHNE. 3a/1a9u HJIK nixc22
MK k23
2 | Tema?2 [Mouste o (epMeHTax u 7 1 KoHTpONbHEL IK-2
(hepMEHTHBIX  IIpemaparax. € BOIIPOCHI 1 UK k21
UcTouHuKE hepMEHTOB. 3a1a4n HJIK nx2.2
Texuomoruss  GepMEHTHBIX HUJIK k23
[IpenapaToB. Ilonyuyenue
(hepMEHTHBIX IperapaToB U3
CBIPBSI
PaCTUTECIBHOI'O U )KUBOTHOT'O
IMPOUCXOKIACHUA, C
MOMOIIBIO
MHUKpPOOPIraHu3MOB. MeTozbl
BbBIJICJICHUA U OYHCTKHU.
3 | Tema3 KoHuenuust crabunusanuu 7 1 Kontp. Bomp. IK-2
HEPEXOHOTO COCTOSHUSA 1 3a/1a4H, HJIK nx2a
3ammra MIK k22
oTyera, AK 123
Mpe3eHTalus
JIOKJIaa
4 | Tema4 OCHOBHBIE KUHETHYECKHE 7 1 Kontp. Bomp. IK-2
KPUBEIE. W 3aa4H, HJIK k21
3ammra MK k22
oTyera, HAK 123
TPE3EHTaLHs
JIOKJIaja
5 | Temas MoueKyIApHbIE MEXaHU3MBI 7 1 Kontp. BomIp. IK-2
JIEHCTBYS TIPOTEUHA3. W 321249, WK nxa2a
3aIlKTa HJIK ka2
oTyera, AIK 23
NIpe3eHTaIs
JIOKJIa1a
6 | Tema 6 Teoperuueckre MOAXOAbI K 7 1 KonTp. BOMIp. nK-1
MOJICIIUPOBAHUIO  (PEPMEHT- U 3aJ1a4H, WK nr1a
CYOCTPaTHBIX KOMILIEKCOB 3aImmTa HJIK k12
oTYeTa, HAK 13
NIpe3eHTaIs
JIOKJIaa

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMbBIX Ha CAMOCTOSITEJIbHOE HM3y4YeHHUe
CTYACHTAMH B PAaMKaxX caMocTosATeJbHOoM padotsl (CPC)

Ne i/ Tema 3aganue ®opmupyemasi NIAK
KOMIIETeHII M
1. IIpenmer «nxenepras | M3yuuts TEOPETHUYECKHH I1K-2 MK-2
SH3MMOJIOTHUS» €ro ILeNW M | MaTrepual 1o BOIpocy. HJIK nx21
3a/1a4M, 3HAYEHHME. WK 2.2

WK nx23




[onstue o ¢epmentax u | U3yduTh  TEOPETUYUCCKUIT IK-2 IK-2

(bepMeHTHBIX  mpenaparax. | maTepual IO BOIPOCY. HIK nx2a

Hcrounnku GepMeHTOB. HJIK nix22

Texnomorus  pepMeHTHBIX UK k23

npenaparos. [onyuenue

(epMEHTHBIX MPEnapaToB U3

CBIPbS  PAaCTUTEIBHOTO W

’KUBOTHOTO

POHCXOXKACHUS, c

MOMOLIBIO

MUKpPOOPIaHU3MOB. MeTob

BBIJICJICHHS U OYHCTKH.

Konnenuus  crabumsaunn | M3yunts  TeopeTHuecKuit IK-2 IK-2

TIEPEXOTHOIO COCTOSHUSA MaTepua 1o BOIpocy. HJK nk21
HJIK nx22
UK k23

OcHoBHbIE  KuHeTHYECKHE | MI3yuWTh  TEOpETHUYECKHA IIK-2 NK-2

KpHBBIC. MaTepHaJ Mo BOIPOCy. HJIK k2.1
HJIK nix22
HJIK nx23

MornekynsapHbie MexaHu3Mbl | MI3yduTh  TEOpETHUYECKUI T1K-2 K-2

JICUCTBUS TIPOTEHUHA3. MaTepual o BOMPOCY. HJIK nx2a
MK k22
UK k23

Teopernueckne noaxoxsl k | M3yunte  TeopeTmueckuit IK-2 IIK-2

MOJEIMPOBaHUI0  (ePMEHT- | MaTepHall 110 BOIPOCY. HIK nx21

CyOCTPATHBIX KOMILIEKCOB HJIK 5k 22
HJIK nx23

4.4. MeToauyeckne yKa3aHusi 110 OPraHU3alMH CAMOCTOSITeIbHOMH PadoThI CTY1€HTOB
CamoctosiTenbHass paboTa CTYACHTOB SIBISIETCSI COCTaBHOM 4acThio y4eOHOro mporecca u
UMEET LEeNbI0 3aKpeIieHHne W YIIyOJIeHHWe TONYYeHHBIX 3HAHMA WM HABBIKOB, IIOMCK U
NpUOOpeTeHUE HOBBIX 3HAHWMM, a TaKXKe BBINOJHEHWE Y4YEOHBIX 3aJaHUN, MOJITOTOBKY K
NPECTOSIINM 3aHITHSAM, 3a4€TaM U IK3aMEHaM.

Jlnist opraHu3aiuy cCaMoCTOSTENIbHON paboThl 1o AuciuminHe «VHXeHepHas SH3UMOJIOTHI»
WCIIOJIB3YIOTCS CIIEAYIONKE (POPMBI CAMOCTOSATEIHLHON yu4eOHOM paOboTHI:

- PaboTa HaJl KOHCIIEKTOM JIEKLIMH.

- [TonGop, n3yueHne, aHaIM3 pEeKOMEHJOBAHHOW JINTEPATYPHI.

- CaMocTosTeIbHOE U3yUeHHE OTACIbHBIX TEM, aparpados, He N3JI0KEHHBIX B JIEKLIUH.

- IloaroroBka K MPaKTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOM IOATOTOBKE M
BBITOJIHEHUH MTPAKTUYECKUX 3a1aHul (peleHne 3a1a4, OTBEThI Ha BOIIPOCHI U T.1.).

- Hanmcanue pedepaToB, HOATOTOBKA JOKIIAIOB.

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3a4ery.

Iucvmennvie pabomsi. J{nsg m3ydeHHs TeM, HE HU3JI0KEHHBIX B JIEKIIUH, PEKOMEHAyeTcs
UCTIOJIF30BaTh OCHOBHYIO ¥ JIOTIOJIHUTEIBHYIO JIUTEPATYPY, @ TAK)KE HCTOUHUKHU, HAWJICHHBIC TTPU
MOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M TMOUCKOBBIX cHUCTeM. [y 3aKperuieHuss Marepuana
PEKOMEH/IyeTCsl JIeNlaTh KpaTKHe KOHCHEKTHl MO TeMe. KadecTBO BBIMOJIHEHHOH pPaOOTHI
OLIGHUBAeTCs B XoJie¢ OOCYXJEHHUS HaHHBIX BOMPOCOB MPU MPOBEICHHUU KOJJIOKBHYMa II0
COOTBETCTBYMOIIEH Teme (cM. 1. 4.3.1).

Pegpepam — ¢opma nucbMeHHOH pabOTHI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTh MpU
OCBOEHUU BapUATUBHBIX (MPOoGUIBHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe M3JI0KEHUE COJICpKaHUS HayYHBIX TPYJOB, JUTEPATYPHI 110 ONpPE/IeIeHHON TeMe.
O6nem pedeparta MoxkeT gocturath 15-20 cTp.; Bpemsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsmna. IloarotoBka pedepara moapa3yMeBaeT CaMOCTOATENbHOE H3Yy4YeHUE



CTYAECHTOM HECKOJBKUX JIUTEPATYPHBIX HCTOYHUKOB (Y4€OHMKOB, MOHOTpauii, HAy4HBIX cTaTeH
U T.1.) 110 ONpeIeNnEHHON TeMe, He paccMaTpUBaeMON MOJPOOHO Ha JIEKIUH, CUCTEMATU3AIUI0
MaTepHala u KpaTkoe ero usioxxenue. Llenp Hanucanus pedepata — IpUBUTHE CTYIEHTY HaBBIKOB
KPaTKOro M JaKOHUYHOTO MPEJCTABICHUS COOpAaHHBIX MAaTEpHAIOB U (PAaKTOB B COOTBETCTBHH C
TpeOOBaHUAMMU, IPEIBSIBIAEMBIMU K HAYyUHBIM OTYETaM, 0030paM U CTaThsIM.

CamocrosarenbHas paboTa CTYACHTa IPEAyCMaTPUBAECT COBEPIICHCTBOBAHNE HABBHIKOB
camMoo0pa30BaTeIbHOW pabOThl KaK OCHOBHOIO IIyTH IOBBIIIEHUS YPOBHS OOpa3oBaHUS:
yrayOleHue W pacliupeHue 3HaHuid 1o mpeaMery. Huke mnpeacraBieHbl BapUaHThI
CaMOCTOSITENIbHOW PabOThl CTYJCHTOB:

1. U3ydeHre yueOHOT0 MaTepuaa, IpeayCMOTPEHHOro paboueil mporpaMMoi, HO He
U3JI0KECHHOTO B JICKIIHSIX;

2. MOJTrOTOBKA K YCTHOMY OIPOCY Ha MPAaKTUYECKUX 3aHATHUSAX;

3. MOJrOTOBKA K TEKYIIMM KOHTPOJIBHBIM MEPOIPHITUSM (KOHTPOJIbHBIE PabOTHI,
TECTUPOBAHUIO U 3a4ETY);

4, Harnucanue pedepaTos.

Tembt 0151 camocmosmenvHol pabomol

1. Jucuunnuna «HXKeHepHas SH3UMOJIOTHs», €€ LeJU U 3a7jauil, 3HaYCHHUE.

2. Ilpupoma u xXapakTEpUCTHKA MEKATOMHBIX THIIOB B3aUMOACHCTBUU B (hepMEHT-
CyOCTpaTHBIX KOMIUIEKCAX; 3aBUCUMOCTb TUIIOB B3aUMOACHCTBUI OT PACCTOSHUSA MEXy aTOMaMHU
U MOJIEKYJIIPHOTO OKPYKEHUS.

1. Konuenuus ctabmin3anum nepexoJHOro COCTOSHUS

2. OCHOBHBIE KHHETUYECKHUE KPHUBHIE.

3. MonekynspHble MEXaHU3MBbI IeHCTBHS IPOTEHHA3.

4. TeopeTnuecKue MoaXo0 bl K MOJEIMPOBAHUIO (PEPMEHT-CYOCTPATHBIX KOMILJICKCOB
Pexomenoayuu no noocomosxe peghepama

['myOokoMy yCBOEHHIO CTy/IEHTaMHU MarepHalia Kypca, C UCIIOJIb30BaHUEM TEOPETUUYECKUX U
IPAaKTUYECKUX UCTOYHUKOB. Pedepar mo3posser Hanbosee MOJHO M MOAPOOHO OCBETUTH TEMY
HCCJIEZIOBAHNS, IPOAHAIN3UPOBATh CYTh BOIPOCA U BBICKA3aTh CBOE OTHOILIEHUE K OIUCHIBAEMOM
npoOieme.

Pedepar nomkeH Bitoyarh CleayrOIINE pa3ieibl: BBEACHHE (YKa3bIBAIOTCS LU U 3a/1auu
paboThl); OCHOBHASI YacTh, Il NAETCs aHAJIN3 JUTEPATypbl, pacKphIBaeTCs “UCTOpUs Bompoca”,
U3JIaraloTCsl OCHOBHBIE TMOJIOKEHHS IMOCTABIEHHOM MPOOJIEMBI; 3aKIIOUeHHUE, TJEe MPUBOISTCS
OLIEHKU TIPOAETaHHOM paboThI, JAE€TCS aHAIWU3 PELICHUs TMOCTABJICHHBIX BO BBEJCHHMM 337ad.
O06s13aTenbHBIN MYHKT pedepara - Onbnuorpapuieckuii CnucoK NCIOIb30BaHHON JIUTEPATypPHI.

O6bem pedepara He OJKEH MPEBBINIATH 25 CTPaHMIl MEYaTHOro TeKCTa. TekcT paboThl
JoJbKeH ObITh HaOpaH Ha komnbioTepe mpudTom Times New Roman pasmepom 14 nrt (mpu
UCTOJIb30BaHUM  TeKCTOBOro mpoueccopa Microsoft Word). Ilpudt, ucnonb3yemsiii B
WUTIOCTPAaTUBHOM Matepuaine (Tabmuupl, rpaduky, AUAarpaMMbl U T.OI.), IPU HEOOXOAUMOCTHU
MOXeT ObITh MeHbIlIe, HO He MeHee 10 nT. MeXCTpouyHbIil HHTEpBaJl B OCHOBHOM TEKCTe (KpoMme
WUTIOCTPATUBHOIO MaTepuara) - oJIyTopHbIH, popmaTupoBanue o mupune. [Ipu Habope Tekcra
ciefyeT coOmoaaTh CleAyrolIre pa3Mepsl Molel CTpaHullbl: JeBoe noie -30 MM; mpaBoe mojie -
10 mMm; BepxHee nosie - 20 Mmm; HUXKHEe Tojie- 20 MM.

Pedepar, opopmiieHHBIN B COOTBETCTBUU C TPeOOBaHUSMH, MOMHUCHIBAECTCS CTYJEHTOM U
chaeTrcd TpenojaBaTeio JUlsl MPOBEPKUM B YCTaHOBJEHHbIE CpokU. Pedepar, nmeromuit
3aMeUaHusl OTHaeTcs JUId TOpaObOTKH M CTYIEHT (Ka) 00si3aHbl B HAUIEKAIUI CPOK YCTPaHUTh
3aMe4yaHMs U c/aTh pedepar Ha MOBTOPHYIO IPOBEPKY.

[l ycTHOrO 10KIaAa CTYAEHT JAOJKEH NOArOTOBUTh TECTOBBIN Marepual Ha 7-10 MuUHYT,
YTO COCTaBJISET IMPUMEPHO YETHIPE CTPAHMIIBl MAIIMHOMMCHOTO TEKCTa W HEOOXOIUMBIN
JIEeMOHCTPAIIMOHHBIN (HAIISAHBIN) MaTepuana B BUAE TaONUI], cXeM, TpaduKoB, AMarpamm,
dororpaduit. Harmsaueiit MaTepuar, mpencTaBisieMblii CTYAEHTOM Ui apTyMEHTallul OCHOBHBIX
MOJIOKEHUIM paboThl, JOIKEH 00s3aTebHO MMETh 3arojoBOK, MOSCHEHHs, €Cliu TpedyroTcs, K
yCIIOBHBIM 0003HaueHusiM. He pekomeHyeTcs B KauecTBE HarIJHBIX MOCOOUN HCHOIb30BaTh



Oomplie, TeperpyKeHHble nudpamMu TaOMUIBI, a TaK XK€ Marepuai, oGOpMIICHHBIH B BUIE
CIUTONIHOTO TEKCTa, MEJIKUE TUATPAMMBI, PUCYHKH | T.II.
Marepuain qokiiaga peKOMEHAYyeTcs u3jiaraTb B CIEAYIOIIEH MMOCIe0BaTeIbHOCTHU:
1. HaumeHnoBanue pedepara, aKTyallbHOCTh TEMBI
2. llenu u 3aga4amn
3. Kparkoe u3nokeHrue penieHus MOCTaBICHHBIX 1EIH U 3a1a4
4. BBIBOIBI
B xozme BBICTYIJICHUS CTYIEHT JOJDKEH CBOOOTHO BIIAJETh TEKCTOM JIOKJIana W
UCIIOJIb30BaTh HAINAHBIE MaTepuaibl (TaONUIbI, CXEMbl, auarpammsbl U Ap.). [lo okoHuaHuu
BBICTYIUICHHUS CITYIIATENH, MPUCYTCTBYIONIUE HA 3aIUTE, 33/1al0T BOMPOCHI CTYACHTY IO TEMe
noknana. Ha Bce mocTaBiieHHbIE BOIPOCHI CTYACHT JOJDKEH JaTh UCUEPIIBIBAIOLINE OTBETHI.
[Tpu omenke pedepara, YCTHOrO COOOIIEHUSI YIUTHIBACTCS, COACPKAHKE, YMECHUE
JIOTUYHO  M3J1ararb CBOM IPEACTABIICHUS, BECTH apryMEHTHUPOBAHHYIO IHCKYCCHIO, YETKO
0TBEYaTh Ha BOMPOCHl. CBOEBPEMEHHOE U KaYECTBEHHOE BBIMMOTHEHHUE pedepaTa BOSMOKHO JIHIIb
[IpU TUTAHOMEPHOI CaMOCTOSATENbHON paboTe U MOCEHIEHUH KOHCYIbTAIMM, pACTUCAHHE KOTOPBIX
COTJIACOBBIBACTCS CO CTYJCHTAMH.

Cooeporcanue u ghpopma omuema no npakmuueckou pabome

OTueT 1Mo mpakTHYECKO padoTe TOJKEH BKIIOYATh CICAYIONINE Pa3Iebl:

1. HazBanue paboTsl

2. lenb 1 3a1aun pabOTHI

3. MeTtozp! uccienoBanus

B nmanHOM pasgene mpUBOAATCS IEPEYCHb HCIIOIB30BAaHHBIX B pPabdOTe pPEaKTHUBOB,
npubopoB, OOOPYIOBaHMS W MaTEpPUANIOB; OINHUCAHUE METOAMK, JUTepaTypHble HCTOYHHKHU
metoauk. He cienyer BKIIIO4aTh MaTepuaibl, HE UCIIOJIb30BaHHBIE B paboTe.

4. O6cyxaeHue pe3ynbTaToB

B nanHOM pa3zzgene mpUBOIATCS OCOOEHHOCTH TPOBENEHHUS pPAa0OTBI, B TOM YHCIE
OTKJIOHEHHS OT OOMICTIPUHATBIX METOJUK, OOYCIOBJICHHBIE OIMMOKAMU B MOCTAHOBKE,
MOTPEITHOCTSIMH TIPH IPUTOTOBJICHHH PACTBOPOB, PEAKTUBOB H T.II., IPUBOJISATCS KATHOPOBOYHBIE
rpaduxu u pacuetsl. [laeTcs onucanue u 00CyXJIeHUE pe3yIbTaToB PadOThI, 1aTa IPOBEICHHOTO
UCCJIEIOBAHMUS.

5. BeIBOZIBI

Kpurepuu oniennBanus pedepara:

- OLeHKa «OTJIMYHOY» BBICTABISIETCS B TOM cliydae, eciii B pedepare MOIHOCThIO pacKphITa
TeMa, TPOAHATH3MPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTephall HM3JI0KEH JIOTHYHO,
MOCNe0BaTeNbHO, MPUBEACHO He MeHee 10 nuTepaTypHBIX HCTOYHHMKOB (CpeAu KOTOPBIX
npeoOnagaeT JuTepaTypa 3a mociaeaHue S5 JeT), pedepaT opopMIeH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHUSIMHU, MPEABABIIEMBIMH K TAKOTO pojJa padoTam.

- O1ieHKa «XOpOIIO» - TeMa PACKPBITA, IPUBEACHO JIOCTATOYHOE KOJIMYECTBO MaTepHaia, HO
Ipy 5TOM MaTepuall B HEJOCTATOYHOW CTEMEHW NpOoaHAIM3HPOBAH aBTOPOM, OQOpPMIICHHE
pedepaTa COOTBETCTBYET TEXHUIECKUM TPEOOBAHHSIM.

- OneHka «yI0BJIETBOPUTENIBHO» - TEMa PACKPBITa TOBEPXHOCTHO, MaTepuall MPUBEIECH KakK
npocTasi KOHCTaTarus (akToB, HE NMPOAHAIM3UPOBAH, B OQOPMIIEHUH HMEIOTCS TEXHHUYECKHE
HEJOCTaTKH, CIIUCOK JIUTEPATYPHI COJIEPKUT MEHEE 5 UCTOYHHUKOB.

- OmeHKa «HEyIOBIICTBOPUTEIHHO» - T€Ma HE PACKpbITa, CKyIHBIH 00BEM MPHUBEICHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to coobuienne B Teuenne 10-15 MuH, B KOTOPOM CTY/I€HT B JTAKOHUYHOM
(dopme T0IKEeH U3T0KHUTh MaTepUal MO COOTBETCTBYIOIIEH TeMe, MPUACPKUBASACH CIIEIYIOIIEro
IUTaHA: BBEJCHWE, OCHOBHAS YaCTh, 3aKIOYeHHE. J[OKIIam COMpOBOXIAETCS IpE3eHTAIUEH,
OTpakarolleld OCHOBHBIE TMOJOXEHHS MO COOTBETCTBYIONIEH TeMe, BKIIIOYAIOIIEH HarjsaHbIe
MaTtepuaibl (cxembl, Tabyuipl, GoTo U T.1.). [Io OKOHUaHWHU JOKIaa CTYICHTY 3a/1al0T BOMPOCHI,
KaK TpernojaBaTellb, TaK U CTYJSHTHI, Ha KOTOpPbIE JOKJIATUYUK JOJHKEH JaTh MCUEPIIHIBAIOIINE
OTBETEHI.



Kpurepun oneHHMBaHUS YCTHOTO JOKJIAA:

- OneHka «OTIMYHO». B 1OKIajge MOJHOCTBIO pacKpbiTa TeMa, MPOAHATU3HUPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYAEHT CBOOOJHO BIIAJICCT MAaTEpUAJIOM, H3JaraeT ero
JIOTHYHO, TIOCJIEA0BATENBHO, JIAKOHMYHO, COOJI0/as OCHOBHBIE MTPaBHiIa KYJIbTYphl peun. Jloknaz
CONPOBOXKIAETCSl NpEe3EHTalMel, KOTopas OTpakaeT OCHOBHBIC IIOJIOKEHHS JIOKJIAJa,
IPE3EHTAIMsI COCTaBJIeHA TPAMOTHO C COOJIOJICHUEM OOIUX TpeOOBaHMMA, MPaBUII MIPUPTOBOTO
oopmiienns, momaun rpaduUEecKOro Marepualia, UMEIOTCS CChUIKM Ha INpHBeAeHHBIE (oTo,
PHUCYHKH, CXEMbI U T.J., IPUBOAMUTCS CIHCOK MCIOIB30BAHHOW JHUTEpaTypsl. [Ipu oOcyxaeHnu
JIOKJIaa CTYJICHT AaeT HCUEPIIBIBAIOIIIE, apIYMEHTHPOBAHHBIC, KOPPEKTHBIE OTBETHI HA BOIPOCHI.

- Ouenka «xopoio». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuaa, HO
IpY 3TOM MaTepHal B HEAOCTATOYHOW CTENEHU MPOaHATM3UPOBAH aBTOpoM. [Ipe3eHTanus He B
MMOJTHOM CTEIEHHU COOTBCTCTBYCT OGH_II/IM Tpe6OBaHI/I$IM. OTBeTHI CTyACHTAa HC Ha BCC BOIPOCHI
SIBJISIFOTCS] ICUEPIIBIBAIOIIMMH U apTyMEHTHPOBAHHBIMU.

- OueHka «yIOBIETBOPHUTENBbHO». Tema pacKpbiTa HE IOJIHO, MaTepuUan NPHUBEACH Kak
npocrasi KOHCTaTanusi (akToB, HE MPOAHAIU3UPOBAH, CTYJCHT IOKa3bIBACT IOBEPXHOCTHHIC
3HaHUA. [Ipe3eHTanyss YacTUYHO COOTBETCTBYET YCTAaHOBJICHHbIM TpeOoBanusM. I[lpu
OOCY)XICHUHU JOKJIaAa CTYJICHT HE BCerJa AaeT NpPaBWIbHBIC, MCUEPIBIBAIONIME OTBETHl Ha
3aJ]aBaeMbI€ BOTIPOCHI.

- OueHKa «HEYJIOBJIECTBOPUTEIBbHO». TeMa [OKiIaza HE pacKpbiTa, CKYAHBIH 00BeM
NPUBEJICHHBIX MAaTEPHAJIOB; MPE3EHTALMsI OTCYTCTBYeT. [Ipu 0OCy X IeHNH OKJIaga CTyIEHT He
JIaeT OTBETHI MJIM OHH HE COOTBETCTBYIOT 33/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TEMATHKA KYPCOBBIX padoT (IPOEKTOB): HE MPEAYCMOTPEHBI YIeOHBIM
IUTAHOM.

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHBI

a) nepevyeHb JIUTEPATYPhI

1. buoxumus: yue6. nus By3oB / B.I1. Komos, B.H. IlIBenoBa. — 3-e uzn. — M.: Ipoda,
2008. — 638 c. - ISBN 978-5-358-04872-0 (50 5k3.).

2. Yuncon K. IlpuHUOMIBI W METOAbl OHOXMMHH U MOJIEKYISIPHOW OHoIOruu
[DnexTponnsiit pecype] / K. Yuicon, [Ix Yonkep. - Mocksa : bunom. JIaboparopust
3Hanmi, 2013. - 848 c. - (Meronst B Owonorum). - Pexxum gocryma: ObC
"UznatenberBo "Jlane". - Heorpanuy. gocrym. - ISBN 978-5-9963-2126-1+

3. IlnmakynoB B.K. OcHoBbl nunamuueckoir omoxumuu [Tekct] : [yueOnuk] / B. K.
[Tnakynos, 1O. A. HukonaeB. - Mocksa : Jloroc, 2010. - 216 c. - Pexxum gocryna:
OBC "PykonTt". - Heorpanuu. gocrym. - ISBN 978-5-98704-493-3+

4. TlnaxynoB B.K. OcnoBsl su3uMONOrNu [Tekcr] : yue6. mocobue / B.K. [1nakyHoB ;
B.K.ITnakynos. - M. : Jloroc, 2001. - 127 c. - ISBN 5-9401-0027-9 (17 sk3.)+

Kpowme 310r0, CTyI€éHTaM PEKOMEHYETCsl U3y4EHUE NEPUOANYECKUX HAyYHBIX U3/IaHUN:
«buonornueckue memOpanb», «buoxumus», «buodusuka», «buorexHomorus», «Bompockl
OuoNornyeckor, MenuuMHCKOW M (apmaneBTuueckoil xumum», «M3Bectus PAH. Cepus
ouonormueckas », «Muxkpoouonorusy, «MonekymnspHas ouonorusy, «[Ipuknagnas Onoxumus u
MHUKPOOHOJIOTUS.

B) NIpOrpaMMHOE oOecrieyeHne
DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without



Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). lorosop Ne03-016-14
or 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranpapthbiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nos0ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JIu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIuuenszun Microsoft 41059241.

Office 365 npodeccronanbHbIi TUTIOC s yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

r) 0a3bl JaHHBIX, HTHOOPMALMOHHO-CIIPABOYHBIE U TIOUCKOBBIC CHCTEMBI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WutepHer BEPCHS
MEXYHAPOIHOTO JKypHaJla IO OMOXMMUU U OMOXMMHUYECKUM acleKTaM MOJEKYIISIpHOU
Ouosioruu, OMOOPraHMYEMCKONH XUMUK, MUKPOOHOJIOTUH, UMMYHOJIOTUH, (DU3HOJIOTUU H
OnoMeuITMHCKUX ucccienopanmii. Crateu B pdf-popmare.

2. http://tusearch.blogspot.com - Ilouck 53JEKTPOHHBIX KHUT, ITYOJHKAIMiA, 3aKOHOB,
['OCToB Ha caifTax Hay4HBIX IEKTPOHHBIX OMOIMOTEK. B oMcKOBHKE 0TOOpaHBI TyUIlIne
O6ubIMoTeku, B OOJNBIIMHCTBE KOTOPHIX MOKHO CKauaTh MaTepHalibl B TOJTHOM 00beMe 0e3
peructpanuu. B CHOMCOK BKIIOYEHBI OHOJMOTEKHM HMHOCTPAHHBIX YHHUBEPCHUTETOB U
HAYYHBIX OpTraHU3aIUi.

3. http://elibrary.ru/defaultx.asp - Hayunas osnekTpoHHas OuONMOTEKA, KPYIHEHIIUIT
poccuiickuii MHOOPMAIIMOHHBIA TIOPTad B 00JaCTH HAYKH, TEXHOJIOTUH, MEIWIIMHBI H
oOpa3oBaHUs, coaepKaIui pedepaTsl U MOJHBIC TEKCTHI Oosiee 12 MITH HAyYHBIX CTaTeH
U IyOJIMKAIIHA.

4. http://6years.net/index.php - mopTa OecIuIaTHON MEIUIIMHCKON HH(DOPMAIIMH, COACPIKUT
0OJIbIIOE KOJIWYECTBO KHUT, YYEOHBIX MOCOOMM OMOXUMHUYECKOW U Ouodu3nueckoit
HaIpaBJICHHOCTH.

5. http://molbiol.ru/protocol/ - ommcanue OGombiioro KoiamyecTBa (PHU3MKO-XUMUYECKUX M
MOJIEKYISIPHO-TEHETUIECKUX METOJIOB.

6. http://www.uspto.gov/ - mpocmotp marentoB Ha United States Patents and Trademark
office.

7. http://www.molecularcloning.com/ - mporokossl MetogoB A Laboratory Manual. Joseph
Sambrook and David W. Russell.

8. http://www.protocol-online.org/ - Ca#iT comepXHUT XOpOIIO CTPYKTYPUPOBAHHYIO
KOJIJICKIIMIO CCBIJIOK Ha MPOTOKOJIBI METOJOB (B OCHOBHOM, Pa3IMUYHBIX J1A0OPATOpPHUiA).
Nmeercs TemaTnaeckuit Gopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys_methods/ -  xmmra  A.H.
Hlennpuka « IHCTpyMEHTaNbHBIE METOBI HCCIICIOBAHUS B OMOXUMHUI)

10. BBC «M3narensctBo Jlanby. Aapec poctyma http://e.lanbook.com/

11. OBC «PykonT».. Anpec nocryma http://rucont.ru/

12. BBC «Aiibykc». Aapec poctyma http://ibooks.ru

13. OBC «Opaiit». Anpec nocrymna: http://biblio-online.ru/

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 060py10BaHUE:
MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieuenue JOUCHUITIIINHBI «I/IH)KeHepHaH OH3UMOJIOTUA))
0azmpyercs Ha CIIEAYIONINX pecypcax:


http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://6years.net/index.php
http://molbiol.ru/protocol/
http://www.uspto.gov/
http://www.molecularcloning.com/
http://www.protocol-online.org/
http://www.donnu.edu.ua/chem/student/methodic/phys_methods/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

- Ayautopust ISl IPOBEACHUSI 3aHATHI JIEKIIMOHHOTO TUMA. AyAUTOpHs 000pyI0oBaHa:
cneyuanuzuposanuoll (yaeOHo) mebenvro Ha 66 TOCATOYHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpeocmeamu  0OyueHus, CAYKallUMU JUIsl TPEACTaBIICHUs y4eOHOW HH(popManuu OOIbIION
aynutopuu no nucuuiuinHe «MHxeHepHas sH3umonorus»: npoekrop Epson EB-X03, skpan
Digis; yuebno-nacisonvimu nocobusmu, 00ECICUNBAIONIMMA TEMATHUCCKUE HIUTFOCTPAIMU 110
mucuuruinHe «VMHKeHepHas SH3UMOJIOTHs»: TPE3CHTAIMH B KOJIMYECTBE 5 IIT.

- Ayautopust IS IPOBEACHUsI 3aHATHI 1TabopaTopHOro Tuma. AyauTopus o0opy1oBaHa:
cneyuanuzuposannoll (yaeoHoi) mebenvro Ha 12 MOCaA0IHBIX MECT; 000PYI0BaHA MEXHUYECKUMU
cpeocmeamu ooyuenus: IlpoekropEpson EB-X03, Dkpan ScreenMedia, Jlocka ayautopHas
MmenoBas, MaruutHas, Jlabopatopuss opran xummu - llkad BeiTsDKHON AD-221"- 2 mT.,
Xumuueckuit mkad (cremnax) -1 mr., JlabopaTopHbIil CTOJ ¢ BBIKATHBIMH TymMOaMu — 5 IIT.,
XonmomunbHUK «MHHCK» - 2mT., Amnmapar Ijis BepTUKaJbHOTrO 3jekrpodopesa — 1 mrT.,
Bakyymnsiii ucriaputens PBO-64 — 1 mit., Bonemerp BY-15 — 1 mir., Jesunterpatop ¥Y/-20 — 1
mt., M3Mepurens MOHHBIX CONMPOTUBJICHWN (MMmnenanca) - 1 mr., VICTOYHWK THTaHUS AJIs
anextpodopesa "Dnbd" — 1 mT., Ocrmtorpad yausepe ayxiydeBoit C-55 — 1 mt., TepmocTat
TC-80 — 1 wr., Lentpudyra K-24 — 1 mr., Hentpudyra MIIB-310 — 1 1mT., BeCbl aHaIUTUYECKHE
HR-200 — 1 wrt., Becsl maboparopusie OHAUS — 2 wir., peppakromerp UPD 45462M — 1 mit.,
pedppakromerp YPII — 1 mr., dortosnekrpokanopumerp KF 77 — lmr., nentpudyra
naboparoprnas OIIK-8 — 1 mr., uentpudyra madop-s, mMeauuuH-1, HactonpHas LJIH 16 ¢
MUKPOIIPOIIeC-HOW cucTeMoi yrpasi — 1 mrT., criekrpodoromerp CD-2000, pepmentep Minifors
Speco OakrepuanbHbiii — lmT., Tepmoctar WB4MS Boanblii /c mepemermmBanuem/ - 1 mit.,
tepmoctatr TC-1/80 CIIY — 1 mir., ciyXamyMu Ui TpencTaBieHus yueOHoW mHbopMarmm
OOJIBIION ayAUTOPHH 0 AUCHUIUTHHE «HKeHepHast SH3UMOJIOT U

- KommbroTepHblii kinace (ydeOHas ayauTOpusi) IS TPYIIOBBIX W WHIWBHIYAITBHBIX
KOHCYJIbTAIlMi, TEKYyIIEro KOHTPOJS M TPOMEKYTOYHOM aTTecTaluu, OpraHU3aluu
CaMOCTOSITEIILHOM pabOTHI. AyTuTOpust 000pyA0BaHA: CIICUATN3NPOBAHHON (YIeOHO ) MEOEITBIO
Ha 20 mocaoYHbIX MECT, JOCKOIH MeNoBOIi; 000pyJ0BaHa TEXHUUYECKUMHU CPEICTBAMU O0yUCHUS:
Cucremnslii 610k PentiumG850, Monutop BenQ G252HDA-1 mt.; Cuctemnsiii 6:10kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 610k PentiumD 3.0GHz, MonuTop
Samsung 740N — 3 mr.; Mono6mok IRU T2105P — 2 mr.; Cucremusiii 610k Pentium G3250,
Monutop BenQG955 — 1 wr.; Cuctemusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
mT.; Cucremubiit 6510k Pentium G3250, Monutop Samsung T200 HD — 1 mwit.; CucteMHsbIit 6510k
Pentium G3250, MonuTop Samsung T190N — 1 mt.; Cuctemnslii 610k Pentium G3250, Monutop
Samsung 740N — 1 mrt.; ITpoextop BenQ MXS503; skpan ScreenVtdiaEcot. C HeorpaHUYEHHBIM
JoCTynoM K cetd VHTepHeT M oOecreuyeHHeM J0CTyNa B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO CPEy OpTaHU3aIIH.

- Tlomemenuss 1ias XpaHeHHs] W NPOQPHUIAKTUYECKOTO OOCIYXHBaHHUS Y4eOHOTO
obopynoBaHus. AyIuTOpHUs 000OpyIOBaHA: CIEIUATU3UPOBAHHON MeEOeNbI0 Ha § MOCaJ0YHBIX
mecT; Bormspknol mkag — lwmr., Jlamunapssii mkagp — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaboparopHblil cTon MeTamuinyeckuil — 3 mrt., JlJabopaTOpHBINA CTOJI ¢ pe3MHOBOM MOBEPXHOCTHIO
— 2 wrt., XONOOWIbHUK «ATHaHT» — 1mT.MUKpPOCKONT MOHOKYISAPHBIA — § mT, MHUKpOCKON
"buonam"-1 wr., Crepunuzatop mnaposor BK-75 IIT "T3MOWU" - lwmr., Ilunerka
aBromaruueckas Jleanumer 0,5-10 m"-1 mr., [Munerka-go3arop"-1 mt., Mukpockon Levenhuk
D870T tpunokymnsp"-1 mr., [Ipoektop Oepxen'-1 mt., [Ipoextop View Sonic"-1 mt., [Ipoektop
View Sonic"-1 mr., Hoyroyk Lenovo"-2 mir., [Ipuntep Brother -1 mr., [Ipuarep Canon -1 mrT.,
IIpoexTop OBepxen'-1 mir.

Jlabopamopus 6uoxumuu u 6UOMeXHOI02UU

Xpomarorpad *KHUAKOCTHBIN MUKPOKOJIOHOUHBIN "Munuxpom-6"; Hanoporomerp Pearl -
lmt; ®depmentep Minifors Speco OakTepuanbHBIN-1IIT;, CAyXKamUMA A TPEICTaBICHUS
yaeOHOI nH(popMarmu 1o AucuuIuimHe «HXeHepHas YH3UMOIIOT U

VI1l. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UHA



[Ipu peanuzanuu pa3iuYHBIX BUJIOB yueOHOW pabOThl AUCHHUIUIMHBI UCIOJB3YIOTCS Kak

CTaHJapTHBIE METOAbI OOYYEHHS, TaK U HHTEPAKTUBHBIC ()OPMBI MPOBEIACHUS 3aHATUN, TOJS
KOTOPBIX COCTaBJIA€T HE MeHee 25 % ayauTOpHBIX 3aHATUH. [0 JEKIMOHHBIX 3aHSATHUUA IO
JUCHUTUTMHE cocTaBisieT 48 % oT ayAMTOpHON HArpy3KH.

10.

11.

12.

Cmarnoapmuvie memoobl 00yYeHUsL:
NudopmannonHas gekuus
JlaGopaTopHble 3aHATHUS, NMPEIHA3HAYECHHBIC I MPAKTUYECKOIO OCBOCHHUS CTYICHTAMHU
HanOosee BOCTpeOOBaHHBIX B OMOJIOTUH (PU3NKO-XMMUYECKUX METO/IOB;
CamocrosiTenbHas paboTa CTyJCHTOB;
Koncynpranuu npenogasaress;
[ToaroroBka OTBETOB Ha KOHTPOJIBHBIE BOIIPOCH! M PEIICHHE PACUETHBIX 3a/1a4;

Ob6yuenus c npumenenuem UHMEPAKMUBHBIX YOPM 0OPA308AMENbHBIX MEXHONOUIL!
Kelic-MeToy — OoOyueHHe B KOHTEKCTe MOJEIMPYEMOW CHUTYAIMH, BOCIIPOU3BOISILECH
peanbHbIe YCIIOBHS HAYYHOU AEATEIBHOCTH (Pa300p KOHKPETHBIX CUTYAIHN);
UH()OPMAIIMOHHO-KOMMYHUKAIIHOHHBIE ~ 00pa30BaTelbHbIE TEXHOJNOTHH —  JICKIHS-
BU3yaIM3alysl, NPEACTaBICHUE PE3yIbTAaTOB JAEATEIBHOCTH (pedepaToB M OTYETOB IO
71a00paTOpHBIM paboTaM) C UCIOJI30BAHUEM CIELIMATIM3UPOBAHHBIX IPOTPAMMHBIX CpPEJ.

VIill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA

Tecmosgvie 3a0anus 0151 6XOOHO20 KOHMPOJIs

AMHWHOKHCIOTHl B BOJHOM pacTBOpe Npu 3HadeHHsX pH, OMM3KUX K HEUTpaIbHBIM,
CoJlepKaT: a) MOHMU3MPOBAHHYIO AMUHOTIPYMILY; 0) MPOTOHMPOBAHHYIO KapOOKCHIIBHYIO
TpYIITy; B) TPOTOHUPOBAHHYIO aMUHOTPYIIITY; T) HOHU3HUPOBAHHYIO KapOOKCHIIBHYIO TPYIITY
[lentuaHast cBsi3b, 00pa3yrolas MEPBUUHYIO CTPYKTYPY OCJIKOB SBJISIETCS: a) KOBAJICHTHOI;
0) MOHHOM; B) BOJIOPOIHOM; T) BaH-/1ep-BaasibcoBOMA

Kaxkwue cBs3u 00pa3yroT [1-cripaiib BO BTOpUYHOM CTpYKTYype Oenka? a) Banaep-Baanbca; 0)
rupodoOHBIE; B) IENTHIHBIC; T) BOAOPOIAHbIE

Kakue (axkTopbl MOT'YT BBI3bIBaTh HEOOpATUMYIO J€HaTypauuto Oenka? a) B3aUMOAEHCTBUE
¢ JnuraHjgoMm; 0) OrpaHUYECHHBIM MPOTEOJU3; B) JACHCTBUE COJIEH TSIKEIBIX METAJIOB T)
M3MEHEeHHEe KOHPOpMau OEJIKOB 3a CUeT XUMHUECKOW MOJU(pHUKAILIMN

W3 nmyprHOBBIX OCHOBaHUI B HYKJIEMHOBBIX KHCJIOTaX OOHapy>KeHbI: a) afeHuH; 0) TuMun;
B) YpaluII; T') IUTO3UH

Cpenu nmepevnciieHHbIX coenuHenuit ykaxute atektponutsl: a) NaOH; 6) CeHs; B) HCI; 1)
C2Hs0OH; 1) CeéH1206

Kakoii a71eMeHT UMeeT TOJIbKO OTPULIATENIbHYIO CTENIEHb OKUCIEHUS? a) KUCIOPOI; 0) HEOH;
B) YIJiIepon; T) IUTuil; 1) grop

[Ipn HarpeBaHMM CKOPOCTb XMMHUYECKOW pEaKIMH: a) yMEHbLIaeTcs; 0) He MEHSETCs; B)
CHayaJla BO3pacTaeT, IOTOM IaJaeT; I') BO3pacTaeT

PaBHOBecue peakuuu cMemiaercs B CTOPOHY 0Opa3oBaHHS MPOAYKTOB PEaKLUU IMpH: a)
YBEITMYEHUH KOHIIEHTPALIMH UCXOIHBIX BEIIECTB; 0) YMEHbIICHUH KOHIEHTPAIIUN UCXOAHBIX
BEUIECTB; B) YBEIMYEHUM KOHIIEHpAIlMM MPOAYKTOB pEaKUMH; TI) HEU3MEHHBIX
KOHLIEHTPALUAX BCEX BELIECTB

VYHuBepcanpHas ra3oBasi IOCTOSHHAs — 3TO paboTa, KOTOPYIO COBEPILUT MPH YBEIUYEHUU
temneparypsl Ha 1K B n306apHOM mponecce: a) 1 kr rasa; 6) 1 kmons raza; B) 1 m° rasa; 1) 1
JIUTp Tasa.

Bribepure Hambosee mpaBuiIbHOE ONpezeNeHHe: Mmokazarenb pH - 3To: a) KOHLEHTpaus
MIPOTOHOB B pacTBope; 0) KOHIEHTpaIMs THIPOKCUI-aHUOHOB B pacTBOpeE; B) Jorapudpm
KOHIIGHTPALMU MTPOTOHOB B PAacTBOPE; T') 0OpaTHBII Jorapu(m KOHIEHTPALUU IPOTOHOB B
pacTtBope

K nykneosunmonodocgaram ornocures: a) ATP; 6) AMP; 8) TMP; r) CTP



13. Tlo npaBwmty BanTt- ['odda ckopocTs XUMHUUYECKON peakliny YBeJIMUUBaeTCs B 2-4 pasa Mpu:
a) HAIMYMM Karaiau3aTopa; 0) MOBBIIICHHH TEMIIEPATyphl; B) TOBBIIICHUH JaBIICHUS; T)
MOHMKEHUE TeMIIepaTyphbl

14. MaccoBast 7o1si BOJOpOJia MEHBIIIE BCero B BemiecTBe, ¢opmyna koroporo: a) CHs; 0)
H>COg; B) CoH2; 1) CoHe

15. KosnmgecTBO (MOJIb) KaTHOHOB M QHHOHOB, OOpPa3yIOIIMXCS MPHU MOJHOW Iuccoruanuu |
MoJTb ocdaTta HATpHsl, COOTBETCTBEHHO paBHO: a) 1 1 3;0) 1u4;B)4ul;r) 1ul

16. HanpapjieHue OKHCIMTENIbHO-BOCCTAHOBHTENbHOMH peakmum: Fe3* + I — Fe?™ + Iy,
IpOTeKaroIeil Ipu cTaHaapTHBIX yeaoBusax: E% 12 /17 =+0.536B; Fe3*/Fe** = +0.771B; a)
BIIPaBO; 0) BJIEBO; B) pEaKiisl PABHOBECHA; T') 3THX JAHHBIX HEJOCTATOUYHO JJIs1 ONPEACTICHHS
HaIpaBIICHUS PEAKINH

17. ExvHuisl M3MepeHusl CKOPOCTH XHMHYECKOH peakiuu: a) Monb- i c’; 6) m'Monb 1; B)
C'MOJIb '1; T) Moub- 1 tvua

18. Beipaxxenue “PactBop ¢ maccoBoit noneit 3%” o3nauaer: a) B 100 r Boabl pacTBOpeHO 3 T
con; 6) B 97 T Bozbl pacTBOpeHO 3 T conu; B) B 103 r pacTBOpa cOACPKUTCS 3 T COJIH.

19. BoxHbie pacTBOPHI 3JEKTPOIUTOB MPOBOAAT AIIEKTPUUYECKHI TOK 32 CYET: a) KaTHOHOB H
AJIEKTPOHOB; 0) AHMOHOB U AJIEKTPOHOB; B) TOJIBKO 3JIEKTPOHOB; T') KATHOHOB U aHHOHOB

20. BemiectBa, KOTOpBIE IPU TUCCOIMALINH B BOJIE B KAYECTBE KATHOHOB 00Pa3yIOT TOJIHKO HOHBI
BOJIOPO/JA, HA3BIBAIOTCSA: a) IIeJoYaMH; O) KHCIBIMH COJISIMH, B) KHUCIOTaMH; T)
aM(pOTEePHBIMU THAPOKCUIAMU

21. Ha kartozme OOBIYHO MPOTEKAOT IPOIECCHI: a) OKHUCJICHUS; O) BOCCTAaHOBIICHHUS, B)
TMCCOIIMALIUH JIEKTPOIUTOB HA MOHBI.

22. bydepubiM cBoiictBoM obiamaer cmech: a) (CH3COO)2Pb u CH3COOH; 6) NH4NO3 u
NH4OH; B) NHsNO3z u HNOs3; r) Cu(OH)2 u CuCl»

OI_IGHOLIHBIG cpeacTBa TCKYLICTO KOHTPOJIA Q)OpMHpYIOTCH B COOTBCTCTBHU C

ITonoxxenuem o 621J'IJ'IBHO-pCI>iTHHFOBOfI CUCTCMC YHUBCPCUTCTA. Haznadenne olieHOYHbBIX CpCacTB

BBISIBUTH CHOPMUPOBAHHOCTH KomreTeHiuu [1K-2.

Temvl pechepamos
MexaToMHBIC B3aMOJICHCTBUS B ()ePMEHT-CYyOCTPATHBIX KOMIUICKCAX.

2. Ilpupona u XxapakTepUCTHKA TUTIOB B3aMMO/ICHCTBHIA; 3aBUCUMOCTD THUIIOB B3aHMO/ICHCTBHIHA

N O Ok w

OT PacCTOSTHUSA MEXKy aTOMaMU U MOJIEKYJIIPHOTO OKPY’KEHHSI.
®u3n4eCcKuil CMBICI KOHCTAHT.
MonexyIsipHbIE MEXaHU3MBI ACUCTBUS ITPOTEHHA3.
Tunel kKaTanu3a MIpOTEHMHA3AMU.
Knaccudukanus nporenHas no TUIy KaTajau3a U CTPOCHHIO aKTUBHOTO LIEHTpA.
MonekyIapHbIid MEXaHU3M JACHCTBUS TPUIICHHA.
[TonsiTve 0 KOBaJIGHTHOM TuIle KaTannu3a. CTepeoXuMru4ecKre 0COOEHHOCTU OTIENIbHbBIX
CTaJIUil KaTAIMTUYECKON PEaKInu.
AunngepMeHT Ipu KaTaau3e IpoTenHa3aMu.

10.Ctpoenue, noiaydeHue, peakius TpPaHCIENTHIAINH.

11.MonexyJapHbI MEXaHU3M JIEHCTBHS MIETICUHA.

12. Tlomsatme o006 oOmem katammze. CTepeOXMMUYECKHE OCOOCHHOCTH CTaJaHid

KaTaJTUTUYECKOW pEaKIUK MO/ JEUCTBUEM METNCHHA.

13. MonexkynspHblii MeXaHU3M AeicTBUsS Ju3zonuma. CTepeoXuMudeckiue o0CoOOEHHOCTH

CTaJINi KaTAIMTUYECKON peakIu MO/ ICMCTBUEM JIM301IUMA.

14. MonexkynsipHbIii MEXaHU3M JIEHCTBUS aciapTaTaMHUHOTpaHC(epasbl.



15. Teopernueckue MOAXOABI K MOACIUPOBAHUIO (EPMEHT-CyOCTPaTHBIX KOMIUIEKCOB,

OILICHKA CTEPEOXUMHUUECKON TPOAYKTUBHOCTH (PEPMEHT-CYOCTPATHBIX KOMILIEKCOB.

HBoOoo~NooO~WNE

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

0.

KoumponwbHnvie 6onpocwi 0151 mexyue2o KoHmpoiis
Kakue mpuHIUIIBI JIe)KaT B OCHOBE KJIACCHU(UKAIIMHA OPTaHUYECKUX COCTUHCHHIA?
KakoBbl npuHLHUIIEI Ki1acCU(UKAIIMY aMUHOKHUCIIOT?
Kaxkue pacTBopuUTenr NCMONIB3YIOT JAJI SKCTPAKIIUU aMUHOKHUCIIOT?
Kak MOXHO pa3fenuTh cMeCb aMUHOKHUCIIOT U UACHTU(PUIIUPOBATH UX 7
Kakue MeTopl HCTIONB3YIOT ISl KOJIMYECTBEHHOT'O ONPEIeNICHUsI aMUHOKHUCIIOT?
Jaiite o0uryto XxapakTepuCcTUKY JunuaaM. KakoBbl IPpUHIUIBI KJIacCU(PUKAIIY JTUITH]IOB?
Kak MOXHO M3BJIeYb JIMTTUABI U3 OMOJIOTHYECKUX 00pa3IoB?
Kakue npuHIUIIBI JIe)KaT B OCHOBE KJIacCU(UKALIUU YTIEBOIOB?
Kakue MeToabl UCTIONB3YIOT JJ1sl U3BJICUEHUS YIIIEBOI0B?
Jlns pazneneHusi cMECH KakuX YIJIEBOJAOB HCIOJIB3YIOT OYMaKHYIO MM TOHKOCIOHHYIO
xpomatorpaduro?
Kakwue crioco6s! knaccudukanum 0enkoB pacTeHuid Bbl 3HaeTe? Ha kakux mpUHIMIIAX OHU
OCHOBaHbI?
Kakwue criocoOsl ppakiinoHMpoBaHUsI OETKOB UCTIOIB3YIOT MPU UX BBIACICHUU?
Kaxkue cBolicTBa 6€1KOB MO3BOJISIOT UX (PAKIIMOHUPOBATH?
Kakwue conu 00bIYHO UCTIONB3YIOT Il ocaxkaeHus: 6enkoB? [Touemy?
KakoBa nociie1oBaTeabHOCTb ATaOB OUUCTKU OEJIKOB?
Kak MOXHO 04nCTUTH O€JIKM OT HU3KOMOJIEKYJISIPHBIX COSIUHEHUN?
[anite cpaBauTensHyro xapakrepuctuky JJHK u PHK.
Kakue pu3nko-xuMudeckre METOo bl UCIIONB3YIOT ISl BBIACICHUS HYKIIEMHOBBIX KUCIOT?
[lepeuncnure u oXxapakTepusyuTe OCHOBHBIE dTaribl Beiaenenus u ounctku JJHK u PHK?
[ToueMy HYKJIEMHOBBIE KUCIOTHI U OEIKH BBIACISIOT HA XOJIOAY?
Kak ouncTuth HyKJIEMHOBBIE KUCTOTHI OT O€JIKa U JAPYTUX OPTaHUYECKUX COCAMHEHUMN?
Kak MOHO NpOKOHTPOIMPOBATh cTeneHb yucToThl npenapatoB JHK u PHK?
Kakue metoapl ucnonb3yroT 11t konuuectBenHoro onpeaenenus JHK u PHK?
VYrny0OneHue 3HaHUN MO KypCy OCYIIECTBISIETCS 32 CUET OpraHU3alliid CaMOCTOSATEIbHON

pa6OTI>I CTYACHTOB 110 pa3aciiaM, YCTaHOBJICHHBIX nporpaMMoﬁ JAUCIHHITIINHBI.

1.YHuKaneHOCTh peHOMEHA OMOKaTalIn3a; Ceun(pUIHOCTb U 3(PPEKTUBHOCTS.

2. HpeI[CTaBJ'IeHI/Ie 0 Croco0ax MOHUKEHHS (I)epMeHTOM AKTUBAIIMOHHOT'O 6apLepa XHUMHYECKOMN

peaKIuu.

o vk w

MonekynspHbId MEXaHU3M JIEUCTBHS NIETICHHA.

MonekynspHbId MEXaHU3M JIEUCTBUS JIN30LUMA.

MonekynsapHbIii MEXaHU3M JCUCTBUS acriapTaTaMUHOTpPaHC(hEPassl.

OreHKa CTEPeOXUMUYECKON MPOTYKTUBHOCTU (hepMEHT-CYOCTPATHBIX KOMILJIEKCOB.

Lemoncmpayuonnvii eapuanm mecma Nel

1. ABTOpOM TCOPUHA HHAYHUPOBAHHOI'0 COOTBETCTBUA B (l)epMeHTaTI/IBHOM KaTraJjin3e siB-

JIAETCH:

1)JI. Muxasmuc

2)J1. Kommmang

3)x. bpurrc

4)[Tx. Xonnein - O. Ouiiep

2. CkopocTh (hepMeHTATUBHOI peakiuu 3aBUCHUT OT:
1)xoHIIEHTpauu GpepMeHTa
2)MOJNIEKYISApHOI Macchl epMeHTa



3)MONEeKYISIPHOM MacChl cyOcTpara
4)MOTNEKYNSPHOIN reTepOreHHOCTH (hepMeHTa

3. AKTHBHBI HEHTP CJIOKHOTO (pepMeHTA COCTONT M3:
1)aMHMHOKHUCIOTHBIX OCTAaTKOB
2)aMHUHOKHUCIOTHBIX OCTAaTKOB, aCCOLIMUPOBAHHBIX C HEOEIKOBBIMU BEIllECTBAMU
3)MeTaiioB
4)yr1eBo0B
4. K xopepmMeHTAM OTHOCATCS:

1) nupysar

2)HAT

3)rem

4) ButamuH Bl
5. Knacc pepmeHTOB yKa3bIBAET HA:

1)xordopmaruio hepmeHTa
2)tun xoepmMeHTa
3)THI XMMHAYECKOM peaKIiy, KaTalTu3upyeMoil JaHHBIM (hepMeHTOM
4)cTpoeHre akTUBHOTO LIeHTpa pepmeHTa
6. Koncranta Muxasiuca YucJIeHHO PAaBHA TaKOH KOHIIEHTPALUM cy0cTpara, npu
KOTOPOI CKOPOCTH PeaKIU PaBHA
1) 1/3makcumanbHOI

2) 1/2 makcumMaabHOMN
3) 1/5 MmakcuManbHOM
4)1/10 makcumManbHOM

7. Kaxaplii pepMeHT HMeeT KOAOBbII HOMEp:

1 )naTH3HAYHBIN
2)4eTbIpex3HauYHbIN

3)ABYX3HAYHBIN
4)Tpex3HauHbII

8. Xapakrep kpusBoii ckopocTu (pepmeHTaTUBHOM peakuuu ot pH onpenensiercs:
1)xoHueHTpanuen pepmMeHTa
2)KOHLIEHTpaluel cyocrpara

3)uoHusanueil pyHKIMOHAIBHBIX IPYII aKTUBHOIO 1IEHTpa (pepMeHTa
4)noHn3anueil XUMMUYECKUX IPYIITUPOBOK cyOcTpara

9. AKTUBaTOpaMu (pepPMEHTOB SIBJISIOTCS:

1) HOHBI METAIIOB
2) aHMOHBI

3) KodepMeHTHI
4)aMUHOKHUCIIOTHI

10. ®epmeHTHI HEOOPATHMO HHTHOMPYIOTCSH NOJ AeHCTBHEM:
1)mununoB
2)UOHOB TSDKEIIBIX METAJJIOB

3)aMMHOKHUCIIOT
4)yraeBonoB

Jlemoncmpayuonnwii eapuanm mecma Ne2

1. BeCKOHKYpeHTHbIM HHTHOMPOBAHNEM HA3bIBAeTCsl TOPMOKeHHE (PepPMEHTATHBHOM pe-
aKIMM, BbI3BAHHOE NIPUCOeIMHEHeM HHIMOuTOopa:

1) k cybcrpary

2) k pepmeHTy

3) K pepMeHT-CyOCcTpaTHOMY KOMIUIEKCY

4) npyroii BapuaHT OTBETa

2. Aiutocrepuuecknmu 3¢ dekropamu pepMeHTOB SIBISIOTCS:



1)xodhepmeHTHI

2) yraeBojbl

3)aunenTy b

4)IpOYKTHI MpeBpalIeHus CyocTpara

3. UnrudupoBanme aJuU10CTEPUYECKOro (pepMeHTA MPOUCXOIUT B pe3y/ibTare AeiicTBUS:

I)cyberpara

2) oTpunarenbHoro 3¢ dexropa

3)monoxkutenbHOro 3 dexropa

4) xohepmeHTa

4. BiusiHue KOHIIEHTPauM cy0cTpaTa Ha CKOPOCTh PeaKIMH AJJI0CTePHYeCcKOro

(epMenTa onucbIBaercs:

1)mapabonnyeckoii KpUBOM

2)CUTMOUTHON KPUBOH

3)apsimoil nuHuen

4) npyroi TuHUECH

5.KpuBasi 3aBHCHMOCTH CKOPOCTH PeaKIMH aJI0CTEPHUYECKOro (pepMeHTa 0T KOHIIEHT-
panmu cyocTpara cBU/IeTeJIbCTBYeT 0 TOM, YTO:

1)akTUBHBIE IEHTPHI OTJENBHBIX CYObSAMHUL (PYHKIIUOHUPYIOT aBTOHOMHO

2)aKTUBHBIE IIEHTPbI CYObeTUHUL (YHKIIMOHUPYIOT KOOTIEPATUBHO

3)aKTHBHBIE LEHTPHI CyObEAMHUI] PYHKIIHOHUPYIOT aBTOHOMHO M KOOTIEPAaTHBHO

4)B 3aBUCUMOCTHU OT KOHIIEHTpAIUK cyOcTpara

6. Astocrepuueckue pepMeHTBI MOTYT UMETh:

1)TONBKO OJIUH aJIOCTEPUUECKHI LIEHTP

2)HECKOJIBKO aJJTOCTEPUUECKUX IIEHTPOB

3)B mporuecce (HEepMEHTATUBHOM pPEaKlMy YHUCIO aNIOCTEPUUYECKUX IIEHTPOB (pepMeHTa
MOXET U3MEHSTHCS

4) nBa amIOCTEPUUECKUX LIEHTPa

7. KuHeTnka ajuiocrepuyecKux epMeHToB:

1 )onnceiBaeTcs ypaBHeHHEM Muxasnuca—MeHTeH

2)He onMchIBaeTCs ypaBHeHMEM Muxasnuca—MeHTeH

3)omnuceiBaeTcs ypaBHeHHeM Muxasinrca—MEeHTeH B ONpeieNIeHHbIX YCIOBUAX

4) npyroii BapuaHT OTBETa

8. MyJabTH()epMEHTHBbIE KOMILIEKCHI MPEICTABISIOT C000ii:

1)COBOKYITHOCTbH (PEpMEHTOB OTHOTO KJIACCa;

2) dbepMeHTHI, KaTaJIM3UPYIOIINE CXOAHbIE PEAKIIUU

3) nonudepMeHTHbIE CUCTEMBI, BHITOIHSIOMINE ONPEACIEHHYIO0 (PYHKIINIO

4) dbepMeHTHI, aCCOLIMMPOBAHHBIE C KJIETOUHOH MeMOpaHOi

9. B MyibTH(EpMEHTHBIX KOMILIEKCaX:

1)Bce cyOcTparhl MOAOOHBI APYT APYTY

2)Bce cyOCTparhl OTIAUYAIOTCS IPYT OT ApyTa

3)IpoAyKThl HpPEBpAIICHUsT OAHOTO CyOCTpaTa SIBISIOTCS HMCXOIHBIM CyOCTpaToM JUis
cienyroiero hbepmeHTa

4)Bce (pepMEHTHI KaTaIM3UPYIOT NMPEBPAIIEHUE OTHOTO U TOTO ke cydcTpara

10. s u3oepMeHTOB XapaKTePHO:

l)reneTrueckoe pa3nuyure B IEPBUYHON CTPYKType (epMEHTHOTO OesKa

2)3MUreHeTHYECKIEe PA3TNIHS

3)Te u apyrue, B 3aBUCUMOCTH OT UCTOUHUKA MMOTy4eHUs (PepMEHTHOro Oernka

4)npyroil BapuaHT OTBETa

Ouenounvie cpedcmea 01 NPOMENHCYmMoUHON ammecmayuu
Ilpumepnulii nepeuenv 60nPocos K IKIAMEHY



OCoOCHHOCTH CTPOCHUSI AKTHBHBIX IIEHTPOB (DEPMEHTOB; CBs3BIBaHHE CyOCTpaTa;
KaTAJIMTUYCCKUC OCTATKH; MTOABHUKHOCTD I'PYIIIT AKTUBHOI'O IICHTPA.

2. MexaTOMHBbIE B3aUMOJCHCTBUSA B (PepMEHT-CYOCTPATHBIX KOMILIEKCAX.

3. Ilpupoga W  XapakTepUCTHUKAa TUIIOB  B3aMMOJCHCTBHI; 3aBHCUMOCTH  THIIOB
B3aMMOJCHCTBUI OT PACCTOSHUS MEXAY aTOMaMH U MOJIEKYJIIPHOIO OKPYKEHHUS.

4. TlpencraBieHHe O Croco0ax MOHMKEHUS (EPMEHTOM aKTHBALMOHHOTO Oapbepa
XUMHUYECKON PEaKIIMH.

5. /lmarpamma 3aBUCHMOCTHM SHEPrMM CHCTEMbI OT KOOpAMHATHI peakuuu. KoHuenuuu
Ouokaranusa.

6. T'umorermueckue KOHLENIMM HampspkeHus U jaedopmanuu. OCHOBHBIC TOJOXKEHUS H
XapaKTEpHBIE YEPTHI.

7. Konuenuust uaayuupoBanHoro coorBerctBusa /. Kommmanga. OcHOBHBIE MOCTYJaThl U
IOHATHUS, JAMHAMHUYECKas KOMIUIEMEHTApHOCTb (epMeHTa M cyOcTpara, (akTopsl
KaTajausa.

8. Konmenuus crabuiM3anuym NEpeXogHOro coctosgHusa. Ominyve OT KOHLEHIM
JecTaOMIN3allil  OCHOBHOTO  COCTOSIHHS, OKCIEPUMEHTAJbHBIE  IOJITBEPXKICHUS,
IIPUMEPBHL.

9. OCHOBHBIC KHHETHYECKUE KPUBHIE.

10. Crapguu dpepmentatuBHOU peakuuu. [loHaTHE HaYaTBLHON CKOPOCTH.

11. [lpyHIMnO ~ CTaMOHAPHOCTU. 3aBUCHMOCTh HA4yaJlbHOM CKOPOCTH  PEAKLUH  OT
KOHIIEHTpaLuy cyOcTpaTa B KUHETUKe MuxasJuca.

12. ®epment-cyOcTpaTHbiii  KOoMIuiekc. @Dopma  KUHETHYecKodM KpuBod. KuHernka
Muxasnuca-MeHTeH.

13. OcHoBHOE ypaBHEHHUE JIJIsl HAYATBHON CKOPOCTH PEAKIIHH.

14. ®usnueckuil cmbicn KOHCTaHT. JIMHeapu3aus OCHOBHOrO ypaBHeHMs. lIpakTuueckas
3HauuMocTb. [Ipumepsl. UuruOuposanue. Tunsl HHTrHOMpPOBaHUS.

15. Brnusinue uHruOUTOpPOB HAa (HOPMY KHHETHUECKUX KPUBBIX.

16. IIpuMepbl KOBaJIEHTHBIX ¥ HEKOBAJICHTHBIX HHTHOUTOPOB MPOTEHHA3.

17. CtpykTypHbIe (HOpMYIBI HHTUOUTOPOB U MPUHIIUITEI HHTUOUPOBAHUSI.

18. MonekynsipHbIe MEXaHU3MBI ICHCTBHSI TPOTEHHA3.

19. Tunsl kaTanu3a NpoTEeHMHA3aMHU.

20. Knaccugukanus mpoTrenHas 1o THITy KaTaln3a U CTPOSHUIO aKTHBHOTO LIEHTPA.

21. MonexkymsipHblii MEXaHU3M JEHCTBHS TPUIICHHA.

22. IlonaTne 0 KOBAIEHTHOM THIIEe KaTann3a. CTepeoXMMHYECKHE OCOOCHHOCTH OTIENbHBIX
CTaJui KaTaJIUTUYECKON PEaKIUU.

23. AmmmnihepMeHT MpH KaTainuse MpoTeHHA3aMHu.

24. CtpoeHue, NoJdy4YeHUe, peakiys TpaHCHeNTU ALY,

25. MonexymsipHbIid MEXaHU3M JICHCTBHS METICHHA.

26. ITonarue 00 obmem katanuze. CTepeoXuMHUIecKrue 0COOEHHOCTH CTalui KaTaIUuTHUECKOM
peakuuu noJ1 AeCTBUEM IENCUHA.

27. MonexkymspHblii MexaHu3M JedcTBus Ju3onuMa. CTepeoXuMHUYecCKHe OCOOEHHOCTH
CTaJIui KaTAIMTUYECKON peaklMu MO IEMCTBUEM JIM301IUMA.

28. MonexymspHbIii MEXaHU3M JIeHCTBHSI acllapTaTaMUHOTpaHC(hepasbl.

29. TeopeTndeckne TOAXOAbI K MOJCIUPOBAHUIO (DEPMEHT-CYOCTPaTHBIX KOMIUIEKCOB,
OLIEHKA CTEPEOXMMUYECKOI MPOIYKTUBHOCTH (PEPMEHT-CYOCTPATHBIX KOMIIEKCOB.

30. MojenupoBaHHe TTO TOMOJIOTHH.

PaspaboTuuk;,
; ,’,ﬂ/u’lé = noueHt Muxaiinenko B.JIL.
~ (moammcs)

[IporpamMma coctaBiena B coorBercTBuu ¢ TpeboBanusiMu OI'OC BO mo HampaBieHHIO
06.05.01 «buounxxenepusi 1 OMOMHPOPMATHUKAY.



[Iporpamma paccMoTpeHa Ha 3acemaHu  Kadeapbl (HU3UKO-XUMHUYECKON OHOJIOTHH,
ouounmxeHepun u ononHdopmartuku 19.03.2025 r. nporoxon Ne 12.

3aB. kadeapoi, 1.6.1., mpodeccop B.I1. Canosaposa @QL{{

Hacrosimass mporpamma He MoskeT ObITh BOCIPOM3BeJAeHAa HHM B Kakoii ¢opme 0e3

npeaABapuTeJIbHOT0 MIMCbMEHHOTI'0 Pa3pelICHUs Ra(])eupbl-pa3paﬁqunKa nmporpaMmmbl.



