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|.Iesu 1 3a1a4M JMCHUNJIMHBI:

[lenp AMCHUIIMHBI 3aKiioyaeTcs B (OPMHUPOBAHUHM CUCTEMbl 3HAHMM 00 aKTyalbHBIX
npo0jaemMax HMHKEHEPHOM HH3UMOJIOTMM, OCHOBaxX JAEHCTBUS (DEpMEHTOB, OCOOEHHOCTSIX
(epMEeHTaTUBHOTO KaTaJln3a, OCHOBAX MHKEHEPHOTO MOJCIHPOBAaHUs (PEPMEHTOB.

3agaun:

— chopmMupoBars npeacTaBICHNE O COBPEMEHHOM COCTOSTHUM U TIEPCIICKTUBAX Pa3BUTHS
WH)KEHEPHOW YH3UMOJIOTUH;

— O3HAaKOMHUTH C OCHOBHBIMH KOHIEHIMSIMH OnoOKaranu3a, pepMEeHTATHBHOW KMHETHUKOI;
— JlaTh XapaKTEePUCTHUKY OpraHu3aiud (EpMEHTOB, HHKECHEPHOMY MOICIHPOBAHUIO
bepMeHTOB;

—  HAyYUTh YMEHHUIO CAMOCTOSTEILHOTO TIOMCKA ¥ aHAIIN3a MHPOPMAIIHH, HCIIOJIb30BAHUIO
ee B IIPOIECCEe HAYIHO-TTPAKTHUECKOM 1eATEIbHOCTH.

IILMECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. VueOnas mucuumumHa bl1.B.12 «MmkeHepHass SH3UMOJOTHS» OTHOCUTCA K  YacTH
IporpaMMel, GopMUPYEMOl yuacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH. M3yyaercs Ha 4 Kypce,
B 7 ceMecTpe.
2.2. Jlns w3ydeHus NaHHOW y4eOHOW MUCIMIUIMHBI HEOOXOJWMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopMupyemMbie MPeaIIeCTBYIOMMMU AUCIUIITMHAMY Y4€OHBIX TIporpamm crnenunanutera «O0mas
ouonorusi»y, «Marematuka», «OOmas M HeoOpraHuueckas XuMus», «OpraHuueckas XUMUSD,
«Dusnka», «OCHOBBI aHATUTHUECKOH, (U3MYECKOM M KOJUIOMIHON XuMus», «buoxumusy,
«DU3UKO-XUMHUYECKHE METOABl HCcclenoBanuiy, «buopusmnka», «OCHOBBI MOJICKYISIPHON
WHKEHEPUN»,
Tpebosanus Kk 6XOOHbIM 3HAHUAM:
1. 3Hanue ocHOB (DU3HKHU, MATEMAaTUKU, XUMUH, OMOXUMUU, U psAla OMOIOTHUECKUX AUCIUILINH,
KOTOpPBIE CO3[alI0T HEOOXOJUMYIO TEOPETHUECKYIH0 0a3y M TPAKTUYECKHUE HABBIKU JJIA
MIOHUMAHUS U OCMBICIICHHUS IOJI0KEHU, U3J1araéMbIX B IAHHOM Kypce.
CTpyKTYpHYIO OpraHH3aIHI0 U MEXaHU3M JCHCTBHUS ()SPMEHTOB.
Knaccudukanuto pepmeHTOB.
Perynsimuto u cexkpenuio GepMeHTOB
. Ponb koakTopoB u KopepMeHTOB B )epMEHTATUBHOM KaTalu3e
2.3. [lepeuens mocaeyIONUX YISOHBIX TUCITUTUIAH, I KOTOPBIX HEOOXOAMMBI 3HAHUS, YMCHUS
M HaBblkM, (dopMupyeMble  JaHHOM  yueOHOW  gucHumiIuHONW:  buoTexnonorus,
HanoOuotexnonorus, bonpumioil npakTukym mno mnpoduito, buoumHkKeHepHble TEXHOJIOTUH B
meaunune, HanoOuoanamutudeckue cuctembl, buodapmanus, [Ipon3BoacTBeHHAs MpaKTHKA,
[IpennumiomMHas npakTUka.

SIEREN

1. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCHUIIJINHBI

IIporiecc OCBOEHHMs AMCHUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.05.01
«buounxenepus u GuonHpopMaTUKa!
[1K-2: Cnoco0eH Mm1aHupoBaTh, OPraHU30BBIBATH U KOHTPOJIMPOBATH MTPOBEICHUE UCCIIETOBAHHIA,
BBIOMPATh METOBI U CPEICTBA PEILICHHS IIOCTABJICHHBIX 3a/1a4, CTPOUTh MaTeEMaTHYECKHE MOJIENIH,
OCBanBaTh HOBbIE HH()OPMAIIMOHHBIE ¥ TIPOTPAMMHBIE PECYPCHI, TIOIY4aTh HAyIHBIE PE3YIIbTaThl
C HCIOJIb30BAHUEM COBPEMEHHBIX METOJI0B, 00OPYAOBaHUS, BBIYMCIMTEIBHBIX KOMIUIEKCOB B
o0acT cBoei MmpoheCCHOHALHON AEATEIBHOCTH, TOTOBUTH TEKCTHI OTYETHON JOKYMEHTAIH U
myOTuKaIuii.



ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00y4eHHsI 110 JUCIHUIIJIMHE, COOTHECEHHBIX ¢
HHIUKATOPAMH JOCTHKEHHUS KOMIIeTeHMit

KoMmnerennus HNuauxaropsl PesyabTaThl 00yyeHus
KOMIIeTeHIH i
TIK-2: WK rg-2.1 3HaeT KIAcCHYEeCKHe W COBPEMEHHBIC METOJBI
Cnocoben IIaHUPOBATh, | 3Hamb: HCCIIEIOBAaHMM, TIPU peaIn3alliil HAy4YHBIX NPOEKTOB
OpraHn30BbIBATH " | KIIACCUYECKHUEC M COBPEMCHHBLIC | TPUMCHACT I/IH(I)OpMaHI/IOHHI)Ie peCypCbl Hu 0a3bl
KOHTPOJIMPOBATH MPOBEACHUC | MCTO/bI HCCHCHOB&HHﬁ, npu | AaHHBIX, METOIbI (l)OpMaﬂI/[?)aHI/II/I " pelucHud 3ajadv,
I/ICCHCZLOB&HI/Iﬁ, BI)I6I/IpaTI) peajin3allii HaY4YHbBIX MPOCKTOB | aHaJIM3a HAYYHbIX PE3YyJIbTaTOB

METOABI KW CPEACTBA PCUHICHUA
IMOCTAaBJICHHBIX 3a/ia4, CTPOUTH

MaTeMaTHYeCcKHe MOJIEIIH,
OCBaMBaTh HOBBIC
MHPOPMAINOHHBIE u
IPOrpaMMHBIE pecypchl,
HOJTy4aTh HAYYHBIC PE3YJIbTAThI
c UCIIONIE30BAaHHEM
COBPEMEHHBIX METOJIOB,
obopymoBanusi,

BBIYHUCIINTCIIbHBIX KOMITJICKCOB B
obnacTtu cBoOeH
npodeCCUOHANTBHOM
JACATCIBbHOCTHU, TOTOBUTH TCKCTHI
OTYETHOM  JOKyMEHTallud |
myONrKanmii.

MpUMEHSICT HMHGOPMAIIMOHHEIC
pecypchl u  0a3pl  JAHHBIX,
MeToJbl  (hopMaNM3aAlK |
peuieHust  3amad, aHasm3a
HAYYHBIX PE3yJIbTATOB

UK nx22

Ymemn:

mpodecCHOHaIbHO paboTaTh C
HCCIIeIOBATEECKHM,
UCTIBITATEIbHBIM
000pyI0BaHUEM u
yCTaHOBKaMH,
BBIYHCITUTEIbHBIMU
KOMILIEKCaMH,
CIICIIAATTM3UPOBaHHBIMH
HaKeTaMy IporpaMm

Criocoben po¢eCCHOHATHHO pabortath c
HCCIIeIOBATEIBCKHM, UCIIBITaTEIbHBIM
000pyIOBaHNEM M YCTaHOBKaMH, BBIYUCIHTEIbHBIMU
KOMIUICKCAMH, ~ CIICLIMATM3UPOBAHHBIMH ~ ITaKETaMHU
nporpamMmm

HUJIK k23

Bnaoemu:

CTaTUCTHICCKIMH  METOJaMH
00paboTKn
IKCICPUMEHTAIBHBIX
pe3ynbTaToB; crocobeH
HAXOJUTh U OCBAaMBAaTh HOBBIC
OpOrpaMMHBIE  PECYpChl U
PUMEHSITh MPUKIIaHBIC
KOMITBIOTEPHBIC IPOTPAMMHBIC
KOMILIEKCBI; TPEJCTaBIATh
pe3ynmbTaThl  WCCIENOBAHUN U

pa3paboTOK B BHAEC OTYETOB,
JIOKJIaJIOB, myOnuKanuit B
HAYYHBIX U3JaHUSX.

Brnaneer craTHcTHYeCKMMH MeETOZaMH 00pabOTKH
9KCTIEPUMEHTAIBHBIX PEe3yIbTaTOB; crocobeH
HaXOJWTh ¥ OCBaNBaTh HOBBIE IIPOTPAMMHBIE PECYPChI
W TPHUMEHATh  IPUKIAJHBIE  KOMIBIOTEPHBIC
IIpOTpaMMHBIE KOMIIJICKCHI; HpEeACTaBIATh
pe3ynbTaThl HCCIENOBAaHMM M pa3paboOTOK B BHIE
OTYETOB, JOKJIAJOB, IyOnuMKalMid B  HAYYHBIX
N3aHUAX.




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

®opMa NPOMEKYTOUYHOM ATTECTAIUM . IK3AMEH.

KOJIN4YE€CTBA AaKAACMHUYCCKHUX YaC0B

Oobem AUCHHUIIIMHBI COCTABJIACT 3 3aYeTHBIX CAMHHUIIBI, 108 uacoB
N3 aux PEAINUIYETCS C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O O6y‘IeHI/IH 1 JUCTaHIIMOHHBIX O6p&30BaT€HBHBIX TexHoJiorui 17 gacos.

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

Ne Pa3zgen pucuunjinHbl/ TeEMa - Bunet yueOHoi paboThl, dopMa TeKyLIero
n/H S | BKIIOYAs CAMOCTOSTENIBHYIO PabOTy 00yJalOMKXCs , | KOHTPOJISI
G E IIPAaKTUYECKYIO [TOATOTOBKY U TPYIOEMKOCTb ycneBaemocTu/
2 S (B wacax) dopma
o g IPOMEKYTOUHOI
52, KonTtakTHas paboTa npemnoaaBarens ¢ =
= o 2 arTecTaluu
] 00yJaromuMucs =
2 = < (mo cemecTpam)
S S & =
Q = B
= 8 | S8 S 5
3 : 2 £ | Jexuus Cemunap/ Koncynbranua | o &
g = = = IpakTHYECKOE, e s
= o = -
8 Q g S JabopaTopHoe 8 -
= = 3aHsTHE/ =
1 2 3 4 5 6 7 8 9 10
1 Hayunsie 51 MPAKTAYECKHUE aCIEKTHI | 5 12 3 3 7 Kontponbusie
VUH)XEHEPHOU DH3UMOJIOTUH BOIIPOCHI U 3a/1a4u
2 [ToussTue o QepmeHTax U (PEPMEHTHBIX KonTtponbHble
npenapatax. MIcTouHUKH (epMEHTOB. BOIIPOCHI 1 3a/1a4H1
TexHonorus (epMEeHTHBIX [IpernapaToB.
[Tony4yeHue ¢pepMeHTHBIX penapaToB U3 Ceipbst | 7 | 13 3 3 7
PacTUTEIBHOTO U 5KUBOTHOTO MPOUCX0XKIEHUS, C
IIOMOUIbI0 MUKPOOPTraHU3MOB. MeTo1bI
BBIJIETICHUS] U OUUCTKH.
3 OcHOBHBIE KOHIIETIIIMHA OHMOKaTanu3a 71 13 3 3 v KouTp. BOmp. 1
3a/1a4H, 3aIMTa




0T4eTa, Ipe3eHTaIUs
JIOKJIaza

depMeHTaTUBHAs KUHETHKA

KonTtp. Bomp. u
3aJ1a4M, 3aluTa
oTueTa, IPe3eHTAIUS
JTIOKJIaza

XHUMHS IPOTE0IIA3a

KonTtp. Bomp. u
3a/1a4M, 3aluTa
OT4eTa, MPEe3eHTALNS
JIOKJIaza

OcHOBBI MOJIeTUPOBaHUS (PEPMEHTOB

KonTp. Bomp. 1
3a7a4, 3aIluTa
0TYeTa, IPEe3CHTalUs
JOKJIaz1a

4.2 Tl;1an BHeayIMTOPHOM caMOCTOAITE/ILHOH Pa6oThl 00y4aoIuXCs N0 TUCIHITHHE

Cewmectp

CaMocTosiTenpHas paboTa 00yJaroMIuXCsl

Hasganue pazaena, Tembl

Bun camocTosaTenbHOi paboTs

Cpoxku
BBINTOJTHEHHS

TpynoeMKocTb
(uac.)

OneHo4yHOE
CPEeICTBO

CaMOCTOSATEILHOMN

VY4ebHo-
METOAUYECKOE
obecrieyeHue

paboTHI

Hayunsle u npaktuyeckue|PaboTa ¢ aurepaTypoil 1 HHTEPHET-UCTOYHUKAMU

ACIICKThI HH)KeHepHOﬁ
OH3UMOJIOTHHU

1,2

KonTponbubie
BOTIPOCHI
3a1a4u

u

Pazgen 5 a-r
HacToMIIEeH
IPOrpamMMBbl




CamocrosTenpHast padoTa 00yJyaromumxcs

YuebHo-

Oreroumoe METOANYECKOe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Bun camocTosiTennbHON paboThI CpPEICTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
[Tonsitue o ¢pepmentax u{Pabora ¢ murepaTypoll 1 HHTEPHET-UCTOYHHUKAMH
(epMEeHTHBIX Ipenaparax.
Hcrounuku hepMeHTOB.
TexHomnorust pepMeHTHBIX
npenaparos. Ilomydyenue
(epMEHTHBIX IpenapaToB P T— Pasmen 5 a-r
6 |1 chibpd 3,4,5 7 BOIIPOCHI p|HacToAIIEH
PacTUTEIBHOTO u sanaum IPOrpaMMBl
JKUBOTHOI'O
IIPOUCXOXKICHHUS, c
IIOMOILIBIO
MHUKPOOPraHU3MOB.
Meronpl
BBIJICJICHUS] U OYUCTKH.
OcHoBHbple  KoHIenuu|{PaboTa ¢ murepaTypoil 1 HHTEPHET-UCTOYHHUKAMH KouTtp. BOmp. 1
Onokaraiansa 3a/a4d, 3allnTa Pasnen § ar
6 6,7,8 7 oTuera, HaCTOAMCH
Npe3eHTalus IporpaMmsl
JOKJIaJ1a
®epmenTaTBHAs KuHeTHKPaboTa ¢ nureparypoit 1 MHTEpHET-UCTOUHUKAMHU Kontp. BOmp. M
3a/a4uM, 3aluTa Paspen § at
6 9-11 7 oryera, HaCTOALIECH
Npe3eHTalus IporpaMMal
JOKJIaJ1a
XHMHS IPOTEOTH3a Pabota ¢ ntuTepaTypoit 1 HHTEPHET-UCTOYHUKAMU Koutp. BOmp. M
3amauym, 3ammralPazmen 5 a-r
6 12-14 7 oTuera, HACTOSAIIEN
TIPC3CHTAIHA IIPOrPaMMBI

JOKIaga




CamocrosTenpHast padoTa 00yJyaromumxcs Y4ebHo-
METOANYECKOE
OneHouyHoe
Cemectp| Ha3panue pa3zena, TeMbl . Cpokn | TpymoeMKocTb obecrieueHue
Bun camocTosiTennbHOM paboThI CpPeICTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
Pabora c nureparypoit 1 HHTepHET-UCTOUHUKAMHU Koutp. BOmp. M
OcCHOBBI MOJIENTMPOBAHUS P 5
3ajauy, 3ammralPasnien a-T
6 (bepmenton 15-16 7 oTuera, HACTOSAIIEN
NPE3CHTAMA  |[IPOTrPAMMBbI
JOKJIaa
OO0mmuit 00BeM CaMOCTOSTEIIBHONW PaOOTHI MO JUCIUTUINHE (dac) — 42




4.3 ConepixaHue y4eOHOT0o MaTepuaa
Coaep:xanue pa3ies10B M TeM AUCHUTIIMHBI

Tema 1. HayuHble 1 IpaKTH4YeCKHE ACNEKThI HHKEHEPHOI IH3UMOJIOTUHI

[Ipeamer «Hx’eHEpHAsE H3UMOJIOTHS» €ro LeJ U 3aJa4yu, 3HayeHue. Mcropus pa3Butus,
BKJIQJI OT€YECTBEHHBIX U 3apyOEKHBIX YYEHBIX B Pa3BUTUE SH3UMOJIOTHH. [lepcrieKTUBBI pa3BUTHUS
sH3umoniorud. Ponmb  depmeHTOB B OuOreHHbIX cuctemax. @DepMEHT — COCTaBHas 4acTb
MeTabonmueckoro mporecca. MHoroodpaszue GepMeHTOB, X O0IIUe U CreU(UICCKUE CBOHCTRA.
OcoOennoctu aeiictBust (GepMeHTOB: BbICOKasi 3((HEKTUBHOCTD, CIEUU(DUUHOCTD, MITKHE YCIOBHUS
MPOTEKAHUSI PEaKIuu, CIOCOOHOCTh K perymsinuu. Knaccudukarnus dhepMeHToB. MexayHapoaHas
kinaccudukanus depmento (KD). OOmas xapakTepucTHKa OCHOBHBIX KJIACCOB (PEPMEHTOB:
OKCHJIOPEIYKTa3bl, TpaHchepasbl, TUAPONA3bl, JHUA3bl, W30MEpasbl, JHra3bl (CHHTETA3bl).
Cucremarnueckoe W TpuUBHalbHOE Ha3BaHue ¢Gepmenta. M3odepMeHTbl, MYIBTUMOIEKYIISPHbIE
(EepMEHTHBIE CHUCTEMBI, 3UMOTCHBl. PHOO3WMMBI W KaTaluTU4YeCcKue aHTuTena (ab3umbl).
NmmoOunmn3oBanubie hepmeHThl. Jlokanuzamus ¢GepMeHTOB B KJIEeTKE. 3HAYEHUE SH3UMOJIOTHH IS
OMOJIOTUH, METUIIMHBI, IPOMBIIIJICHHOCTH U CEJIbCKOTO X03sIICTRA.
Tema 2. [Tonstue o pepmeHTax U PepMEHTHBIX MpernapaTax.
Hctounuku ¢epmenToB. TexHomorus (epMeHTHBIX npernaparoB. [lomydueHne ¢GepMEeHTHBIX
MpenapartoB M3 CbIPbSl PACTUTEIBHOTO U JKUBOTHOIO IPOUCXOXKACHUS, C IOMOIIBIO
MHKPOOPTraHU3MOB. MeTO/1bl BBIICTECHUS] 1 OUUCTKH.
Tema 3. OcHOBHBIC KOHLIIENIUH OMOKATATH3A

[Ipencrasienne o crocobax MOHMKEHUsT (PEPMEHTOM aKTHBAIIMOHHOTO Oapbepa XUMHUYECKOM
peakuuu. J(marpamma 3aBUCHMOCTM SHEPIMM CHCTEMBI OT KOOpAMHATHl peakiuu. KoHuenuuu
Omokaranu3a. ['MmoTeTnyecKue KOHIICTIUY HanpsokeHus U nedopmanuu. OCHOBHBIC TTOJIOXKEHUS U
xapaktepHble uepThl. Konuenuuss unayuupoBaHHoro cootBerctBus JI. Konwutanna. OcHoBHbIE
MOCTYJaThl W TIOHATHS, JWHAMHYECKas KOMIUIEMEHTapHOCTh (epMeHTa W cyOcTpara, (akTophbl
kartanu3a. Konuenuus crabunmzanuu mepexogHoro coctosHusa. Otinuyre OT KOHLEMUUi
JeCTaOMITN3aI[Mi OCHOBHOTO COCTOSIHUS, IKCIICPUMEHTAIBHBIE TIOTBEPIKICHIS, IPHMEPHI.

Tema 4. @epMeHTATUBHASI KHHETHKA

OcHoBHbIe KHHEeTHYCCKUE KpuBbie. CTanauu GepmeHTaTHBHON peakiuu. [loHsTHE HaYaIbHON
ckopoct. [lpuHUMI ~CcTaMOHAPHOCTH. 3aBUCUMOCTh HAYaJIbHOM CKOPOCTH pEaKLUU OT
KOHIIEHTpaluu cyOcTtpata B KuHeTHKe Muxasmuca. depmeHT-cyOcTpaTHBI KoMmIuieke. Dopma
KuHeTH4ecko kpuBoil. Kunetmka Muxasnuca-MenteH. OCHOBHOE ypaBHEHUE MJi1 HayalbHOU
CKOpOCTH peakiuu. @OU3NYECKH CMBICI KOHCTAHT. JIMHeapu3almuss OCHOBHOI'O YpaBHEHHS.
[Tpaktuyeckas 3HauumocTb. [Ipumepsl. MurubupoBanue. Tumsl UHruOMpoBaHus. BiusHue
WHTUOUTOPOB Ha (POpMYy KHHETHUYECKUX KPUBBIX. [IpuMepbl KOBAJEHTHBIX W HEKOBAJIEHTHBIX
UHTHOUTOPOB MpoTenHas. CTpyKTypHbIE (OPMYIIbI HHTUOUTOPOB U MPUHIIUITBEI UHTHOUPOBAHHUS.

Tema 5. Xumus nporeosmnsa

MonekynspHble MEXaHM3Mbl JE€UCTBUS MPOTEMHA3. THUIBl KaTaiau3a MPOTEHHA3aMHU.
Knaccudukanus nporenHas mo THUMY KaTajiu3a U CTPOEHHUIO aKTMBHOTO LIEHTpa. MoONeKysspHbII
MEXaHU3M JIeMCTBHsS TpulicuHA. [loHsATHE O KOBaJIEHTHOM TuUIlEe Karanu3a. CTepeoXxuMUYecKue
OCOOEHHOCTH OTJIEIbHBIX CTaAMN KaTATUTHYECKOW peaknuu. AmwihepMeHT TIpH KaTajause
nporenHazaMu. CTpoeHHe, MONy4YeHUe, peakuus TpaHcnenTuAaaluuu. MONeKyIspHbI MeXaHU3M
neiictBust nencuHa. Ilonstue 00 ob6meM karanuze. CTepeoXMMHUYECKHE OCOOEHHOCTH CTaIuil
KaTaJINTUYECKOW pEAKIUU MO/l IeUCTBUEM NericuHa. MOJIEKyIIpHbIIA MEXaHU3M JIEUCTBUS JTM30LIUMA.
CrepeoxuMu4ecKie OCOOEHHOCTH CTaJWil KaTaJTUTHYECKON pPEaKIuu TOoJ JEHCTBUEM JHM30IUMA.
MonekysipHbIi MeXaHU3M JACUCTBUS acriapTaTaMUHOTpaHC(hEpassl.

Tema 6. OcHOBBI MOAEIMPOBAHMSA (DEPMEHTOB

Teopernueckue MOIX0AbI K MOAECTUPOBAHUIO (DePMEHT-CYOCTPATHBIX KOMIUJIEKCOB, OIICHKA
CTEPEOXUMUUYECKOW MPOAYKTHBHOCTH (DEPMEHT-CYyOCTpAaTHBIX KOMILUIEKCOB. MoOJeIMpoBaHue TI0
TOMOJIOTHH.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a00OPATOPHBIX padoT



Ne Ne HaumeHoBaHme TpynoeMKoCTb OueHounbie | PopmMupyembie
/H | pa3gena CeMHMHAPOB, (uac.) cpencrsa KOMIIETeHIIUH
M TeMbI NPAKTHYECKUX H Bceero N3 Hux (MHIUKATOPBI)*
JadopaTopHbIX padoT | yacos NPaKTHYeCKasn
NMOJAT0TOBKA
1 2 3 4 5 6 7
1 | Temal IIpenmer «MHxeHepHas 7 1 KonTposbHbI K-2
DH3UMOJIOTHS» €ro eIl U € BOIIPOCHI H UK nka2a
3a/1a4u, 3HaYCHHE. 3a1aun HJIK k22
MK k23
2 | Tema2 IlonsTe o depmenTax u 7 1 KoHTponbHEI K-2
(hbepMEHTHBIX  Ipemaparax. € BOIIPOCHI 1 WK nx2a
Hcrounuku GpepMeHTOB. 3a1a4n UK k22
Texuomoruss  (HEPMEHTHBIX UK k23
npenaparos. [Monyuenue
(bepMEHTHBIX TIPENapaToB U3
CBIPBsI
PACTUTENBHOTO U )KUBOTHOTO
TPOUCXOKICHUS, c
TIOMOIIBIO
MHKPOOPTaHH3MOB. MeToIbI
BBIICIICHUS U OYHCTKH.
3 | Tema3 Konnenmus crabunusannu 7 1 KonTp. BomIp. K-2
HEPEXOHOTO COCTOSHUS W 3a/1a4H, UK nxa2a
3amura MK 22
oTyera, HAK 123
Mpe3eHTalus
JIOKJIaa
4 | Tema 4 OCHOBHbIE KHHETUUECKUE 7 1 KonTp. BomIp. HK-2
KPUBBIE. W 3a7auH, HJIK nx2a
3a1uTa MK 122
OTYeTa, HK 123
MPE3EHTaLHNs
JIOKJIaJa
5 | Tema s MoJieKyJIsIpHbIC MEXaHH3MbI 7 1 KonTtp. BoOMIp. MK-2
JEHCTBHS TIPOTENHAS. W 33124, HJIK nx21
3aIUTa MK ricaz
OTYeTa, HK 123
Mpe3eHTalus
JIOKJIaJa
6 | Tema6 Teoperudeckue NOAXOIBI K 7 1 Konrtp. Bomip. nK-1
MOJIEJTMPOBAHUIO  (hePMEHT- ¥ 3a7a4H, HJIK nr1a
CyOCTpaTHBIX KOMILIEKCOB 3amumTa HJIK nixc12
OTUeTa, MK 113
Mpe3eHTalus
JIOKJIaJa

4.3.2. IlepeyeHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE WH3y4YeHHeE
CTYJIeHTAMM B paMKax caMocTosiTeJibHOI padoTsl (CPC)

Ne n/m Tema 3ananue ®opmupyemas HNAK
KOMIIeTCHI U
1. IIpenmer «mxenepras | M3yuuthb TEOPEeTUIECKUI TIK-2 K-2
SH3UMOJIOTHSDY €r0 LEJM W | Marepual 1o BOIPOCy. HIIK nxc21
3a/1a41, 3HAYEHUE. HIIK 122

HJIK k23




ITonsatne o depmentax W | U3yunTh  TEOPETUUCCKUI IIK-2 IIK-2

(DepMEHTHBIX  NpEnaparax. | martepual mo BOIPOCY. HJIK k21

Hcrounuku GpepMEHTOB. HUJIK rik2.2

TexHoJOTHS  (hEPMEHTHBIX MK k23

[IpenapaToB. Ilonyuenue

(epMEHTHBIX TIpenapaToB W3

CBIPbS  PAaCTUTEIBHOTO W

YKHUBOTHOTO

[POMCXOXKICHUS, c

HOMOLIBIO

MHKPOOPraHu3MoB. MeTo b1

BBIJICJIEHHS U OYUCTKH.

Konuenuwms  crabuwmsauny | M3yuuth — TeopeTHUeCKuUi I1K-2 IIK-2

TIEPEXOTHOTO COCTOSHUS MaTepua 1o BOIpocy. HIK nk21
MK k22
HJIK k23

OcHoBHBle  KMHETHYECKHE | MI3ydyWTh  TEOPETHUYCCKUI I1K-2 K-2

KPHBBIC. MaTtepHaJ Mo BOIPOCY. MK picaa
MK k22
HJIK k23

MornekynsapHbie MexaHu3Mbl | MI3yduTh  TEOpETHUYECKUI [1K-2 K-2

JIEUCTBHUS MPOTENHA3. MaTtepHa Mo BOIpocy. HIK nx21
HJIK nxc22
HJIK k23

Teopernueckne noaxoxsl k | M3yunte  TeopeTmueckuit I1K-2 IK-2

MOJICTUPOBAHUIO  (hePMEHT- MaTepHaJ 1o BOIPOCY. HIK nx2a

CYOCTpaTHBIX KOMILIEKCOB UK k2.2
HJIK k23

4.4. MeToauyeckue yKa3aHusi 110 OPraHU3alH CAMOCTOSITeJIbHOMH PadoThl CTY1eHTOB
CaMocrosiTenbHasi padoTa CTYAEHTOB SIBJSIETCSI COCTAaBHOM 4acThio Y4eOHOro mpolecca u
UMeeT LEeNbI0 3aKpelyIeHue W YIayOJieHHWe TIOJIYYEeHHBIX 3HAHUM M HAaBBIKOB, IOMCK U
NpUOOpETEeHNE HOBBIX 3HAHMM, a TaKXKe BBIOJIHEHUE Y4YeOHBIX 3a/JaHUN, MOJArOTOBKY K
NPECTOSIIUM 3aHATUSAM, 3a4eTaM U SK3aMEHaM.

Jlji opranuzanuy caMoCTOATENbHON paboThl 1o AucuuiuHe «HKeHepHast SH3UMOJIOTUS»
UCTIOJIBb3YIOTCS CIeyIoIue GOPMbI CAMOCTOSTEIbHON YueOHOH paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.

- CaMOCTOSITENIEHOE U3YUYEHHE OTAEIbHBIX TEM, Naparpados, HE U3T0KEHHBIX B JIEKIIUU.

- IloaroroBka K NpPAaKTUYECKOMY 3aHATHIO COCTOMT B TEOPETHYECKOM IMOJATOTOBKE H
BBIMIOJTHEHUH MTPAKTUYECKUX 3aJJaHU (pellieHue 3a7a4, OTBEThl Ha BOIPOCHI U T.1I.).

- Hanimcanue pedepaToB, HOAroTOBKA JOKJIAI0B.

- [IoaroroBka K TECTUPOBAHMUIO.

- [lonroroBka Kk 3auery.

Iucomennvie pabomul. J{ns u3ydeHHs] TE€M, HE HU3JOKEHHBIX B JIEKLIUH, PEKOMEHAYETCS
UCIOJIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYPY, a TAKKE UCTOUHUKH, Hall/IeHHbIE TIPU
MOMOIIN MH(OPMALMOHHO-CIIPABOYHBIX M TOMCKOBBIX cHCTEM. J[Isi 3akpersieHus Marepuala
peKOMeHyeTcsl JeNlaTh KpaTKHe KOHCHEKThl Mo TeMe. KadecTBO BBINOJIHEHHOH pPaboOTHI
OLICHMBAeTCAd B XOJ€ OOCYKIEHHUS IaHHBIX BOMNPOCOB MpPHU MPOBEIEHUU KOJUIOKBHUYMa IO
COOTBETCTBYMOIIEH Teme (cM. 1. 4.3.1).

Pedepam — dopma nucbMEHHONH pabOThI, KOTOPYIO PEKOMEHIYeTCS MPUMEHSTh IpU
OCBOCHMH BApHATUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COIePKaHUSI HAYUHBIX TPYIOB, JIUTEPATYpPhI [0 ONpEeACTIEHHON TeMe.
O6mwem pedepara Moxer gocturats 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 1o Mecsana. IloaroroBka pedepara mnoapa3ymMeBaeT CaMOCTOSITENIbHOE H3yueHUe



CTY/IEHTOM HECKOJIBKUX JIUTEPATYPHBIX UCTOYHUKOB (yueOHUKOB, MOHOTpaduil, HAy4HBIX CTaTei
¥ T.JI.) IO ONpeNeNEHHON TeMe, He paccMaTpUBaeMOi MOIPOOHO Ha JICKIIMH, CHCTEMATHU3AINI0
Marepualia u Kpatkoe ero usioxenue. Llens Hanmcanus pedeparta — mpUBUTHE CTYACHTY HAaBBIKOB
KPaTKOTO U JJAKOHUYHOT'O IPEJICTABICHUSI COOPAHHBIX MaTePHUANIOB M (haKTOB B COOTBETCTBHU C
Tpe6OBaHI/ISIMI/I, NpEaABABIACMBIMU K HAYYHBIM OTYCTAM, 0630paM U CTaTbsIM.

CamocrosiTenbHas pabdoTa CTyJCHTa NpPelyCMaTPUBAET COBEPLICHCTBOBAHUE HABBIKOB
camMoo0pa3oBaTeNbHOW pabOThl KaK OCHOBHOTO WYTH TMOBBIIMICHUS YpPOBHS 0Opa3oBaHUS:
yriyOlieHue | paclidpeHHe 3HAHWM 1o mpeaMerTy. Hwke TpencraBlieHbl BapHAHTBI
CaMOCTOSITENIbHON PabOTHI CTYJCHTOB:

1. U3y4deHHe yueOHOro MaTepuaa, MpeyCMOTPEHHOTO paboyeli IporpaMMoii, HO He
U3JI0KCHHOTO B JICKIIHSIX;

2. MOJICOTOBKA K YCTHOMY OIPOCY Ha MPAKTUUECKUX 3aHATHUSIX;

3. MOJArOTOBKA K TEKYHIMM KOHTPOJBHBIM MEPOIPHUATUSAM (KOHTPOJIbHBIE PabOTHI,
TECTUPOBAHUIO U 3a4ETY);

4. HaNMCcaHue pedeparos.

Tembl 011 camocmosmenvHou pabomsl

1. ucuunnuna «HxeHepHast 3H3UMOJIOTUA», €€ 1IeNIU U 3a/1a4H, 3HaUEHUE.

2. Tlpupoga u XapakTepHCTHKA MEKAaTOMHBIX THIIOB B3aUMOJEHCTBUI B (epMeHT-
CyOCTpaTHBIX KOMIUIEKCAX; 3aBUCIMOCTb TUTIOB B3aMMOACHUCTBHUI OT PACCTOSHUS MEX Ty aTOMaMHU
U MOJIEKYJIIPHOTO OKPYXKEHUSI.

1. Konuenuus cTabuim3anum nepexoJHOro COCTOSHUS

2. OCHOBHbIE KHHETHYECKHE KPUBEIE.

3. MonekysipHbIe MEXaHU3MBI ICHCTBHSI TPOTEHHA3.

4. TeopeTHueckue MoaAXo bl K MOJACIMPOBAHUIO (PepMEHT-CYOCTPATHBIX KOMILIEKCOB
Pexomenoayuu no noocomosxe peghepama

['myOokoMy YCBOEGHHIO CTY/IEHTaMHU MarepHala Kypca, C UCIOIb30BaHUEM TEOPETUUYECKUX U
NPaKTUYECKUX NCTOYHUKOB. Pedepar mo3BossieT Hanbosee MONHO M MOAPOOHO OCBETHUTH TEMY
MCCJIEJIOBAHNUS, IPOAHATIM3UPOBATh CYTh BOMPOCA U BBICKA3aTh CBOE OTHOIIEHUE K OMUCHIBAEMOM
npobneme.

Pedepar gomkeH BKIIIOYATH CIEAYIOIIUE pa3eibl: BBeACHNE (YKA3bIBAIOTCS LEIH U 33]a4U
paboThl); OCHOBHAS 4acTb, T€ JAETCsl aHAJU3 JUTEpaTypbl, pacKpbIBaeTcsl “UCTOpUs Bormpoca’,
U3J1aratoTcsi OCHOBHBIE IIOJIOKEHMS TOCTaBIEHHOW MpOOJIEMBbl; 3aKJIIOUEHHE, e MPHUBOAATCS
OLICHKHU MpOJENaHHOW paboThl, AAaeTCid aHaJM3 PELIEHUS MOCTaBICHHBIX BO BBEJEHUM 3ajad.
O06s13arenbHbIN MYHKT pedepara - Oubnuorpadudeckuii CMCOK UCTIONIb30BaHHOM JTUTEpaTyphl.

O6bem pedepara HE MODKEH MPEBBINIATH 25 CTPAHMI] MEYATHOTO TEKCTa. TeKCcT paboThl
JOJDKeH ObITh HaOpaH Ha kommbroTepe mpudpTom Times New Roman pasmepom 14 nt (mpu
UCIIOJIb30BaHUM  TeKCToBOro rmpoueccopa Microsoft Word). Illpudt, wucnonb3yemsiii B
WITIOCTPATUBHOM Marepuane (Tabmuipsl, rpaduku, TuarpaMMbl M T.II.), P HEOOXOIUMOCTH
MOKET ObITh MEHbIIE, HO HEe MeHee 10 nT. MeXcTpouHbIi HHTEpBaJl B OCHOBHOM TEKCTE (KpoMe
WITIOCTPAaTUBHOTO MaTepuana) - MoJIyTOpHbIN, popmarupoBanue no mupuHe. [Ipu Habope Tekcra
cienyeT coOMonaTh CASAYIONINE pa3Mephl ToJiel CTpaHuUIIbL: JieBoe moiie -30 MM; rpaBoe moJie -
10 mMm; BepxHee nosie - 20 Mmm; HUKHEe nojie- 20 MM.

Pedepar, opopmiieHHbIN B COOTBETCTBUU C TPEOOBAHUSIMU, MOAMUCHIBACTCS CTYACHTOM H
ClaeTcsl MpernojaBaTeiio sl NPOBEpKU B YCTAHOBIEHHblE Cpoku. Pedepar, mmerommuit
3aMe4YaHMsl OTHAeTCs Ui T0OpabOTKH M CTYIEHT (Ka) 00s3aHbl B HAAJIEXKAUIUI CPOK yCTPAHUTh
3aMeYaHus U c/aTh pedepar Ha MOBTOPHYIO IPOBEPKY.

st ycTHOTO TOKJIaia CTYJEHT JOJKEH MOATOTOBUTh TECTOBBIM Marepuai Ha 7-10 MUHYT,
YTO COCTABISET NPUMEPHO 4YEThIpe CTPAHMIIBI MAIIMHOMHCHOIO TEKCTa W HEOOXOIUMBIN
JEMOHCTPAIIMOHHBIN (HamIsiHbIA) MaTepuana B BUIe TaONWL, cxeM, IpaduKoB, AUATPAMM,
¢dororpacuit. Harmsaausiit MaTepuai, NpeAcTaBIsieMbli CTYAEHTOM JUIsSl apryMEHTAIlUH OCHOBHBIX
MOJIOKEHUH paboThl, JOKEH 00S3aTelIbHO MMETh 3aroJIOBOK, MOSICHEHMSI, €CIM TpeOyroTcs, K
YCIIOBHBIM 00O03Ha4YeHUsIM. He pekoMmeHIyeTcsl B KayecTBE HAIVISAHBIX MOCOOHMM HCIONB30BaTh



Oonbline, neperpyxeHHsle nudpamMu TaOIUIBI, a TaK ke Marepuaj, o(GOpMIIEHHBIH B BHJE
CIUIOIIHOTO TEKCTa, MEJIKUE AMAarpaMMbl, pUCYHKH M T.II.
Marepuan 1okiiaza peKOMEHAYeTCs U3jararh B CIEAYIOIIEH MOCIea0BaTeIbHOCTH:
1. HaumeHoBanue pedepara, akTyallbHOCTb TEMbI
2. llenmu u 3agaun
3. Kparkoe u3noxeHue pelieHns NOCTaBIeHHbIX LEeNU U 3a/1a4
4. BuiBOObI
B xone BBICTYIUIEHHS CTYAEHT JAOJDKEH CBOOOJHO BIIAJETh TEKCTOM JOKJIaAa U
UCIIOJIb30BaTh HAIVISIIHBIE MaTepHaibl (TaOJHIBI, CXeMbl, AuarpamMmbl U 7p.). [lo oxoHUaHUH
BBICTYIUICHUS CIIyLIATENIH, IPUCYTCTBYIOIIME HA 3allMTE, 3aJal0T BOIPOCH! CTYACHTY IO TEMeE
nokiaaa. Ha Bce mocTaBieHHbIE BOIIPOCHI CTYACHT AOJDKEH JJaTh HCYEPIBIBAIOIINE OTBETHI.
ITpu ouenke pedepara, ycTHOTO COOOLICHUsI YYUTHIBA€TCS, COIEPIKAHUE, YMEHHE
JOTMYHO  M3JIaraTh CBOU IMPEJCTABICHHS, BECTH APTryMEHTHPOBAHHYIO JUCKYCCHIO, YETKO
OTBeuYaTh Ha BOIPOChl. CBOEBPEMEHHOE U KaUe€CTBEHHOE BBINOJIHEHUE pedepaTa BO3MOXKHO JIHUILb
[PY IJIAHOMEPHOM CAaMOCTOSTENFHON paboTe M MOCEIEeHN KOHCYIIbTAIN i, paclICaHue KOTOPBIX
COIJIACOBBIBAETCS CO CTYACHTaMH.

Cooeporcanue u hpopma omuema no npakmuueckou pabome

OTueT 1Mo MPaKTHYECKOM PadoTe TOJIKEH BKIIOYATh CIICAYIOINE Pa3IeIbl:

1. HazBanue paboTsl

2. llens 1 3aaun pabOTHI

3. MeTtozp! ucciiejoBaHus

B nmaHHOM pa3jene NPUBOMATCS TEPEYCHb MCIOJIb30BAHHBIX B pabOTe pPEaKTHUBOB,
npuOOpoB, 000pYIOBaHHMS M MaTEpPHAJOB; OINMCAHWE METONIWK, JUTEPATypHbIE HCTOYHUKHU
MeToauK. He cienyer BKIIIOYaTh MaTepuaibl, He UCIIOJIb30BaHHBIC B paboTe.

4. O6cyxaeHue pe3yabTaToB

B nmanHOM pasnene NPUBOIATCS OCOOCHHOCTH TIPOBEIEHHsI paOOThl, B TOM YHCIIEC
OTKJIOHEHUSI OT OOUICTIPHHATBIX METOAMK, OOYCIIOBIECHHBIE OMMOKaMH B MOCTAaHOBKE,
MOTPEIIHOCTSIMHU IPU IPUTOTOBIICHUH PACTBOPOB, PEAKTUBOB U T.]1., IPUBOJSATCS KATHOPOBOYHbBIE
rpaduku u pacuetsl. JlacTcs onucanue U 00CYKIECHUE Pe3yIbTaTOB PabOTHI, 1aTa MIPOBEICHHOTO
UCCIIEIOBaHMUS.

5. BeiBoZIBI

Kpurepuu ouenuBanus pedepara:

- O1eHKa «OTIIMYHOY» BBICTABIIIETCS B TOM Cllydae, €Clid B pedepaTe MOTHOCTHIO PaCKPhITa
TeMa, MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHME BOINPOCA, MaTepuall HM3JI0KEH JIOTHYHO,
MoCJeI0BaTeNbHO, MpUBEACHO He MeHee 10 nuTepaTypHBIX HCTOYHHKOB (Cpeau KOTOPBIX
npeoOriagaer JurTeparypa 3a mnocienHue S5 jer), pedepar odopmieH B COOTBETCTBUHM C
TEXHUYECKUMHU TPEOOBAHHUSIMH, TIPEIBABISIEMBIMH K TAKOTO poJia paboTam.

- OLieHKa «XOpOLIO» - TeMa PACKPBITa, IPUBEAECHO J10CTATOYHOE KOJIMYECTBO MaTepHaia, HO
Opd 3TOM MaTepuan B HEIOCTaTOYHOW CTENEHH IPOaHATU3UPOBAaH aBTOPOM, odopmieHue
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- O1eHKa «yIOBJIETBOPUTEIHFHO» - TEMa PACKPHITA MOBEPXHOCTHO, MaTepHall MPUBEIEH KaK
npocTas KOHCTaTanus (akToB, HE NPOAHAIM3HPOBAH, B OPOPMIICHHMH HMEIOTCS TEXHUYECKHE
HEJIOCTATKH, CIIMCOK JIUTEPATYPhI COEPIKUT MEHEE 5 HCTOUYHUKOB.

- OLeHKa «HEYyJIOBIIETBOPUTEIHHO» - T€Ma HE PAaCKpbITa, CKYIHBIH 00BEM INPHUBEIECHHBIX
MaTepHaJoB.

Yemuwui 0oknao — sto coobienue B reuenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHUYHOMN
dbopMe TOIKEeH U3T0KHUTh MaTepHaIT TI0 COOTBETCTBYIONIEH TeMe, MPUACPIKUBASICH CIETYIOIIETO
IUIaHA: BBEJCHUE, OCHOBHAs YacTh, 3aKiO4YeHHe. J[okiiaj compoBOXIaeTcs Ipe3eHTalueH,
OTpa’Karomield OCHOBHBIE ITOJIOKEHHS IO COOTBETCTBYIOIICH TeMe, BKIIFOYAIONICH HarjsiIHbIC
MaTepHalbl (CXembl, TabIuIbl, GoTo U T.4.). [Io OKOHUaHMM AOKJIa/1a CTYIEHTY 33/1al0T BOIIPOCHI,
KaK TIperojiaBareib, Tak U CTYIEHTHI, HA KOTOpPbIE JOKIATIYMK JOJDKCH JaTh MCUEPITBIBAIOIINE
OTBETHI.



Kputepuu ornieHHBaHMS YCTHOTO JOKJIAa:

- OneHkKa «OTIIMYHO». B IOKIajge MOJHOCTBIO pAacKphITa TeMa, MPOAHATH3HPOBAHO
COBPEMEHHOE COCTOSIHME BOINPOCA; CTYACHT CBOOOJHO BJaJEeT MaTepHalioM, H3JIaraeT ero
JIOTHYHO, TTOCJIC0BATENLHO, JIAKOHHYHO, COOJTI0/Iasi OCHOBHBIE ITPaBHiIa KYJIbTYphI peun. Jloknan
COIIPOBOKIAETCSl  MpE3eHTaluel, KOTopas OTpakaeT OCHOBHBIC IIOJIOKEHHUS JIOKJIAja,
NPE3CHTAIMsI COCTaBJIEHA TPAMOTHO C COOJIIOJICHHEM OOIIUX TPeOOBaHUMA, MPaBWII MIPUPTOBOTO
oopMIICHHS, TOJaYM TpadUIecKoro MaTepuaia, UMEITCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PHUCYHKH, CXEMBI M T.J., IPUBOIAMUTCS CIIMCOK HMCIOJIb30BAHHOM JUTEeparyphl. [Ipu oOcyxaeHnu
JOKJIaJia CTYJICHT JaeT UCUEPITBIBAIOIINE, ApTYMEHTHPOBAHHEIC, KOPPEKTHBIC OTBETHI HA BOITPOCHI.

- OneHka «xopoio». Tema packpsiTa, IPUBEACHO JOCTATOYHOE KOJIUYECTBO MaTepuaa, HO
IIPH OTOM MaTepuaj B HEJOCTATOYHOW CTENEHU MPOAHATU3UPOBAaH aBTOpoM. [Ipe3eHTanus He B
TIOJTHOM CTETIeHW COOTBETCTBYET OOIUM TpeOoBaHUsM. OTBETHI CTYJCHTAa HE HAa BCE BOIPOCHI
SIBIISTFOTCS UCYCPITBIBAIOIIMME U aPTYMEHTUPOBAHHBIMHU.

- OmeHKa «yJOBICTBOPHUTEIBHO». Tema pacKpbITa HE IOJIHO, MAaTEpHUal NPUBEACH Kak
npocTtasi KOHCTaTamusi (akToB, HE MPOAHAIM3HPOBAH, CTYACHT IMOKA3bIBACT IMMOBEPXHOCTHHIE
3HAHWUS. [Ipe3eHTamnuss YacTUYHO COOTBETCTBYET YCTAHOBJICHHBIM TpeOoBaHusM. [lpu
00CYXXJIEeHUU JOKJIaJa CTYJCHT HE BCErJa JaeT MpaBUJIbHBIC, HMCUCPIIBIBAIONINEC OTBETHI HA
3aJ]aBaeMbIC BOTIPOCHI.

- OImeHKa «HEYIOBIIETBOPUTEIBHO». TeMa JOoKJaga HE pacKpbiTa, CKYIHBIA 00BeM
NPUBEJCHHBIX MAaTEPHAJIOB; MPE3EHTAIUsI OTCYTCTBYET. [Ipu 0OCYyXIeHNH TOKJIafa CTYICHT He
JTACT OTBETHI WM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB): HE MPEeIyCMOTPEHBI YUeOHBIM
TJIAHOM.

V. YYAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUTINHBI

a) nmepeyeHb JUTEPaTypPhI

1. buoxumus: yue6. nus By3os / B.IL. Komos, B.H. llIsengosa. — 3-e u3a. — M.: [Ipoda,
2008. — 638 c. - ISBN 978-5-358-04872-0 (50 7k3.).

2. Ywicon K. IlpuHDMOBI # MeTOABl OHOXMMHHM ¥ MOJEKYJSPHOW OHOJIIOTHH
[Dnextponnslii pecype] / K. Yuncon, Ik Yonkep. - Mocksa : bunom. JlaGopaTtopust
3Hanu#, 2013. - 848 c. - (Meroner B Ouonoruu). - Pexxum mpocryma: DBC
"UznatenbctBo "Jlanw". - Heorpanuu. gocrym. - ISBN 978-5-9963-2126-1+

3. Tlmakyno B.K. OcHoBbl nmuHamuveckor Oomoxumum [Tekct] : [yueOnuk] / B. K.
ITnaxynos, IO0. A. Hukonaes. - Mocksa : Jloroc, 2010. - 216 c. - Pexxum gocrymna:
OBC "Pykont". - Heorpanuu. gocrym. - ISBN 978-5-98704-493-3+

4. Tlnakynos B.K. OcnoBsl 3H3uMonoruu [Teker] : yue0. nocodue / B.K. [TnakyHoB ;
B.K.ITnakynos. - M. : Jloroc, 2001. - 127 ¢. - ISBN 5-9401-0027-9 (17 3k3.)+

Kpowme sToro, cryieHTaMm peKOMEHIyeTCA U3yUEHHE MTEPUOJNYECKUX HAYUHbBIX N3aHUM:
«buonornyeckne memOpanbl», «buoxumus», «buodusukay, «buorexHomorus», «Bompocs
OMOJIOTHYECKOM, MeAUIMHCKOW U dapmaneBTuueckor xumumn», «M3ectuss PAH. Cepus
Oounonorudeckas », «Muxkpooduosorus», «MonekynspHas Oouonorus», «[IpuknagHas OHOXUMHS U
MUKpPOOHOJIOTUSI.

B) MporpaMMHoOe o0ecrieyeHue
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). Torosop Ne03-016-14
or 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Crammaptaeii Russian Edition. 250-499.
®opyc Konrpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlnnen3uu
Microsoft 43364238.

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

Office 365 npodeccuonanbHbiii Iroc A yuamuxcs. Homep 3aka3za: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

r) 0a3bl JaHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIC U TIOUCKOBBIE CHCTEMBI

1. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepuer BepCHs
MEXYHAPOIHOTO JKypHaJla IO OMOXMMUU U OMOXUMHUYECKUM acIlieKTaM MOJICKYISIpHOU
Ouosoruu, OMOOPraHMYEMCKONH XUMHUH, MUKPOOHOJIOTHH, UMMYHOJIOTHH, (DU3HOJIOTHH U
OmoMeTMIIMHCKUX ucccinenoBanuid. Ctateu B pdf-dopmare.

2. http://tusearch.blogspot.com - Ilouck 3JIEKTPOHHBIX KHUT, ITYOJHKAIMi, 3aKOHOB,
['OCToB Ha caiiTaXx Hay4HBIX JICKTPOHHBIX OMOJIHOTEK. B monckoBrKke 0TOOpaHbI JIydIine
O0uOIMOTEeKH, B OOJIBIIMHCTBE KOTOPHIX MOXHO CKayaTh MaTepHasbl B MOJHOM o0beMe Oe3
peructpaiui. B CHHCOK BKJIIOYEHBI OHOIMOTEKHM WHOCTPAHHBIX YHUBEPCUTCTOB WU
Hay4HbIX OpraHU3aLHAMN.

3. http://elibrary.ru/defaultx.asp - Hayunas osnexkTpoHHass OHOJIMOTEKa, KpYyMHEHIINI
poccuiickuii HHGOPMAIMOHHBIA MOPTal B 00JaCTH HAYKH, TEXHOJIOTHH, MEIUIIMHBI M
o0pa3oBaHus, CoIepKaIInii pedepaTsl U MOJTHBIC TEKCThI OoJiee 12 MITH HAYyYHBIX CTaTel
U ITYOJTMKAIHH.

4. http://6years.net/index.php - mopTai GecraTHONW MEIUIIMHCKON MH(POPMAIIUH, COTCPIKHUT
0O0JIBIIIOE KOJMYECTBO KHUT, Y4YEOHBIX MOCOOMI OMOXMMHUYECKOW W OMO(PH3NIECKOM
HaIpPaBJICHHOCTH.

5. http://molbiol.ru/protocol/ - omucanue OOJBIIOrO KOIMUYECTBA (HU3UKO-XMMHUYCCKHX H
MOJICKYISIPHO-TCHETUYECKUX METOJIOB.

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

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

8. http://www.protocol-online.org/ - CaiiT comepXHUT XOpOIIO CTPYKTYPUPOBAHHYIO
KOJIJICKIIMIO CCBIJIOK Ha MPOTOKOJIBI METOJIOB (B OCHOBHOM, Pa3IMYHBIX JIA0OPATOpHUiA).
Nmeercsa Tematnueckuit hopym.

9. http://www.donnu.edu.ua/chem/student/methodic/phys methods/ -  kmmra  A.H.
lenapuka « IHCTpYMEHTAIbHBIC METO/IBI UCCIICIOBAHHS B OMOXUMUI

10. BBC «M3narenbctBo Jlanby. Anpec noctymna http://e.lanbook.com/

11. BBC «PykonT».. Aapec mocryma http://rucont.ru/

12. OBC «Aiibyke». Anpec nocryna http://ibooks.ru

13. BBC «}Opaiit». Anpec noctyna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000py10BaHHE:
MartepuanbHO-TEXHUYECKOEe OOecreueHrne MUCHUIUTHHBL «HXeHepHas SH3UMOJIOTHS
0a3mpyercs 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/

- AymuTopus Ui IPOBEACHUS 3aHATHHA JEKIIMOHHOTO TUIA. AyIUTOpHUs 000pyaoBaHa:
cneyuanuzuposanroti (yaeOHoM ) mebenvio Ha 66 TIOCaTOUHBIX MECT; 000PYI0BaAHA MEXHUYeCKUMU
cpedcmeamu  00OyyeHus, CIYXKAIAMU I TPeACTaBiIcHHs y4eOHOW wuHpOpMamumu OONbIION
ayIuTOpuu mo nucuuiuinHe «OO0mas u npukiagHas sH3uMoorus»: npoekrop Epson EB-XO03,
sKkpan Digis; yuebHno-naznaonvimu nocoousmu, 00eCIednBaIONMMHA TEMATHIECKUE WILTIOCTPAIN
o pucruiuinie «MHxeHepHas SH3UMOJIOTHS: MPE3eHTAlUU B KOJIMYECTBE 5 IIIT.

- AynuTtopusi Ui IPOBEACHUS 3aHATHI Ja00paTOPHOTO TUIA. AyIUTOPHS 000pyAOBaHA!
cneyuanuzuposanroti (yaeOHom) mebenvio Ha 12 OCa0OYHBIX MECT; 000PYI0BaHA MEXHUUeCKUMU
cpedocmeamu odyuenusi: IlpoektopEpson EB-X03, Dkpan ScreenMedia, [locka aynuropHas
MejoBasi, MarHuTHas, JlaGoparopuss opran xumum - Illkad BeITsDKHOW AD-221"- 2 mT.,
Xumnueckuit mkad (cremnax) -1 mr., JlabopaTopHbIii CTON C BHIKATHBIMH TyMOaMu — 5 miT.,
XononunpHUK «MuHCK» - 2mT., Ammapar mjis BepTHUKaJIbHOTO 3nekTpodopesa — 1 miT.,
Bakyymmnsiii ucnaputens PBO-64 — 1 wr., Bonsmerp BY-15 — 1 mt., le3unrerparop Y-20 — 1
mt., V3Mepurens HMOHHBIX CONMPOTUBIEHUH (uMmmnenanca) - 1 mr., VICTOYHMK muTaHusA IJis
anekrpodopesa "Inbd" — 1 mT., Ocummuiorpad yausepc apyxiydeBoir C-55 — 1 mr., Tepmocrar
TC-80 — 1 mr., Lentpudyra K-24 — 1 mr., LHeatpudyra MIIB-310 — 1 mT., BEChl aHATUTHYCCKHE
HR-200 — 1 mt., Becol maboparopusie OHAUS — 2 mrt., peppakromerp UPD 45462M — 1 .,
peppaktomerp YPII — 1 mr., dorosnexrpokamopumerp KF 77 — lmr., uentpudyra
naboparopuas OIIK-8 — 1 mr., mentpudyra madop-s, MeaunuH-s1, HactoimpHas L[JIH 16 ¢
MUKpPOIIpOIIeCc-HOM cucTeMoii ynpasi — 1 mrT., ciekrpodoromerp CD-2000, pepmentep Minifors
Speco OakrtepuanpHblii — lmiT., Tepmoctar WB4MS Boasblii /c mepememmBanueM/ - 1 1T,
tepmoctatr TC-1/80 CIIY — 1 mT., cayXamumu Juisi IpeacTaBieHus y4eOHoll mHbopmanuu
OO0JBIIION ayAUTOPUH TI0 TUCIHUILTHHE «H)XeHepHast SH3UMOJIOTHSI»

- KommnbrotepHblii kiacc (yueOHas ayauTOpusi) Al TPYNIOBBIX M HHIUBUIYaTbHBIX
KOHCYJIbTAIlMid, TEKYIIEr0 KOHTPOJS M TPOMEXKYTOYHOHW aTTECTalliH, OpraHu3aluu
CaMOCTOSITENbHOM paboThl. AynuTopusi 000pyA0BaHa: CrielUaIn3nPOBAHHOM (yueOHOI) MeOebio
Ha 20 MOCaOYHBIX MECT, IOCKOW MEJIOBO; 000pYyA0BaHA TEXHUYECKIMHU CPEACTBAMHU O0YUCHUSI:
Cuctemnsriii 6510k PentiumG850, Monutop BenQ G252HDA-1 mr.; Cucremnusiii 6;10kAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremnsiii 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mT.; Mono6sok IRU T2105P — 2 mr.; Cuctemusrit 6;10k Pentium G3250,
Monutop BenQG955 — 1 mt.; Cucremusiit 610k Pentium G3250, Monutop BenQ GL2250 — 1
wt.; Cucremuslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mwt.; Cucremuslit 010K
Pentium G3250, MouuTtop Samsung T190N — 1 mr.; Cucremusiii 6110k Pentium G3250, Monutop
Samsung 740N — 1 wrT.; ITpoextop BenQ MX503; skpan ScreenVtdiaEcot. C HeorpaHHUeHHBIM
JOCTYNIOM K ceTd MHTepHeT M oOecmedeHWeM JOCTyla B AJIEKTPOHHYIO WH(POPMAIMOHHO-
00pa30oBaTeNbHYIO CPEy OpraHU3aIIH.

- Ilomemenuss [Isi XpaHeHMs] M NPOPHIAKTUUECKOTO OOCIYXHBaHUS y4eOHOIO
o0opynoBaHusi. Ayautopus 000py/loBaHa: CIEIUAIN3UPOBAaHHONW MeOenblo Ha § MOCaJ 0uHbIX
mecT; Brermspknol mkadg — lmr., Jlamunapssii mkagp — 2 mr., Tepmocrar TC-80 — 2 mT.,
JlaGopaTopHbIif cTon MeTalnueckuit — 3 mT., JIJabopaTopHbIii CTOJ C Pe3MHOBOM MOBEPXHOCTHIO
— 2 wrt., XONOAWIbHUK «ATHaHT» — 1mT.MUKpOCKONT MOHOKYJIApHBIA — 8 T, Mukpockon
"buonam"-1 wr., Crepummszarop mnaposon BK-75 IIT "T3MOMU" - lmr., Ilunerka
aBromaruueckas Jlenmuner 0,5-10 m"-1 mr., [Tunerka-go3atop"-1 mr., Mukpockon Levenhuk
D870T tpunokymsp"-1 mr., [Tpoextop OBepxen'-1 mr., [Ipoekrop View Sonic"-1 mr., [Ipoextop
View Sonic"-1 mr., Hoyroyk Lenovo"-2 mir., [Ipunrep Brother -1 mit., [Tpunrep Canon -1 1mrT.,
ITpoextop OBepxen'-1 wir.

Jlabopamopus buoxumuu u OuomexHoaro2uu

Xpomatorpad KHUJIKOCTHBII MUKPOKOJIOHOUHBIH "Munuxpom-6"; Hanoporomerp Pearl -
lut; ®depmentep Minifors Speco OakrtepuanbHbI-1IIT; CcayXamMMU A MOPEICTaBICHUS
yueOHoil nHpopmaru no aucuuiuinHe «MHxeHepHas 3H3UMOJIOT U

VI1l. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UHA



[Ipu peanuzanuyl pa3iMyHBIX BUAOB y4eOHOW pabOTHl AMCUUIUIMHBI UCHOJIB3YIOTCS KaK

CTaHJapTHbIE METOJbI OOY4YEHHs, TaK U MHTEPAKTUBHbIE (OPMbI NMPOBEIACHUS 3aHATUN, MO
KOTOPBIX COCTaBJISIET HE MeHee 25 % ayauTopHbIX 3aHsATHH. J[07sS JEKIMOHHBIX 3aHATUNA MO
JTUCIUILIMHE cocTaBiseT 48 % oT ayAUTOpPHON HArpy3Ku.

10.

11.

12.

Cmanoapmuvie Memoobl 00yYeHUsL:
WNHdpopmannoHHas JIeKIus
JlaboparopHble 3aHATHUS, MPEIHA3HAYCHHBIE IS MPAKTHYECKOTO OCBOCHHUS CTYACHTAMHU
Hanbosee BOCTPEOOBAHHBIX B OMOJIOTUU (DPU3UKO-XUMHUYECKUX METOOB;
CamocrosiTenpHas padoTa CTyICHTOB;
KoHcynbramuu mpernoiaBaTers;
[ToaroroBka OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI U PEIIICHUE PACUCTHBIX 3a/1a4;

Obyuenusi ¢ npumeneHuem UHMEPAKMUBHBIX POPM 00PA308AMENLHBIX MEXHOIOUIL:
Kelic-MeToJ] — OOy4eHHEe B KOHTEKCTE MOJICIHPYEMON CHUTYallid, BOCIIPOU3BOISINCH
peallbHbIC YCIOBUS HAYYHOU IEeATETHHOCTH (pa300p KOHKPETHBIX CUTYAIIUN);
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE ~ 00pa3oBaTelbHbIE TEXHOJIOTMH —  JICKIIHS-
BU3YyaIH3als, MPEACTaBICHUE PE3YyIbTATOB IEATEIBHOCTH (pedeparoB U OTYETOB IO
71abopaTOpHBIM paboTaM) ¢ UCIIOIb30BAHUEM CIICIIMATH3UPOBAHHBIX TIPOTPAMMHBIX CPE]I.

VIIl. OHEHOYHBIE MATEPUAJIBI JJI51 TEKYIIEI'O KOHTPOJIA U
IMPOMEXYTOYHOU ATTECTALIUA

Tecmosvie 3a0anus 0Jisi BXOOHO20 KOHMPOJIs

AMUHOKHUCIIOTEI B BOJHOM pacTBOpe Mpu 3HadeHusX pH, OMU3KMX K HEUTpanbHbBIM,
COJIepKaT: a) MOHM3UPOBAHHYIO aMUHOTPYIIy; 0) MPOTOHUPOBAHHYIO KapOOKCHUIIbHYIO
rpymimy; B) IPOTOHUPOBAHHYIO AMUHOTPYIIITY; T') HOHU3UPOBAHHYIO KApOOKCHIIBHYIO TPYIITY
[lenTuanas cBs3b, 0Opa3yrolas NepBUUHYIO CTPYKTYPY OEJIKOB SBIISETCS: a) KOBAJECHTHOM’;
0) MOHHOI1; B) BOJOPOIHOK; T') BaH-/1ep-BaaabcoBoit

Kaxkue cBs3u 006pa3yroT [|-crimpaiib BO BTOpUYHOM CTpYKType Oenka? a) Banaep-Baanbca; 0)
ruapodoOHbBIC; B) MENTH/IHBIC; T) BOAOPOIHBIC

Kakue ¢akTopbl MOTyT BBI3BIBATH HEOOPATUMYIO J€HATypaluto Oenka? a) B3auMoJIeHCTBUE
C JUraHjaoMm; 0) OorpaHHYEHHBIH MPOTEOJIM3; B) JIEHCTBHE COJNEH TSKENIBIX METAJJIOB T)
M3MeHeHne KoH(opMaIuu OEJIKOB 3a CYET XUMHUECKOU MOAU(UKAITTN

W3 nypuHOBBIX OCHOBAaHHMM B HYKJICMHOBBIX KHUCJIOTaX OOHApYy>KEeHbI: a) afeHuH; 0) Tumus;
B) ypauui; I') LUTO3UH

Cpeau mepevnciieHHbIX coenuHennit ykaxute snektponutsl: a) NaOH; 6) CeHs; B) HCI; 1)
C2Hs0H; 1) CeH1206

Kakoii 371eMeHT UMeeT TOJIbKO OTPULIATENIbHYIO CTEMEeHb OKUCIEHHs? a) KUCIOPOA; 0) HEOH;
B) YIJIEpOJ; T) JIUTHI; 1) pTOp

[Ipu HarpeBaHUU CKOPOCTh XMMMYECKOW peakIUH: a) yMEHbLIaeTcs; 0) He MEHSETCs; B)
CHauaja BO3pacTaeT, OTOM Ma/IaeT; T') BO3pacTaeT

PaBHOBecue peakuuu cMeIaeTcss B CTOPOHY OOpa3oBaHMs MPOJIYKTOB PEAKIMU TPH: a)
YBEIIMYCHNUU KOHIICHTPALINU UCXOIHBIX BEIIECTB; 0) YMEHBIIIEHNH KOHIIEHTPAIIH HCXOTHBIX
BEIIECTB; B) YBEJIMYCHUHM KOHLIEHPALUH TMPOJAYKTOB pEaKkIUH; T) HEU3MEHHbIX
KOHIICHTPAIIMSIX BCEX BEIIECTB

VYHuBepcasibHas ra3oBasl IOCTOSIHHAs — 3TO padoTa, KOTOPYIO COBEPIIMT NMPU yBEITHUEHUH
temmepaTyps Ha 1K B m306apHOM Tporecce: a) 1 kr rasa; 6) 1 kmons ra3a; B) 1 m®raza; r) 1
JUTP rasa.

BriGepute Hanbosiee mpaBUIILHOE OMpeaesieHne: Tmokazarenb pH - 3To: a) KOHIEHTpamus
IIPOTOHOB B pacTBope; 0) KOHILEHTpalMs T'MIPOKCHI-aHUOHOB B PAaCTBOPE; B) JIOTapH(pM
KOHIIEHTPALlUU MPOTOHOB B PacTBOpPE; I') 0OpaTHBIN JIorapu(pM KOHILIEHTPALlUU IPOTOHOB B
pactBope

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



13. o mpaBuiy Bant- I'opda ckopocTs xumMHUUueCcKOl peakluu YBEIMYUBAETCS B 2-4 pasa Mpu:
a) HaJIMYMKM KaTaiu3aTopa; O) MOBBIIEHUH TEMIICPATYpPhl; B) MOBBLIINICHUH ABICHUS, T)
MTOHIKEHUE TeMITepaTyphl

14. MaccoBasi 1oyisi BOJOpOJa MEHBIIIE BCEro B BemiecTBe, ¢opmyna kotoporo: a) CHs; 0)
H2COg; B) C2Hz; 1) CoHe

15. KonudecTtBo (MOJIb) KATHOHOB M aHMOHOB, OOPa3yIOMIUXCS MPH TOJHON aucconuanuu |
MoJb ocdaTa HATpuUsl, COOTBETCTBEHHO paBHO: a) 1 1 3;06) lu4;8)4ul;r) 1ul

16. HanpaBiieHrEe OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM PEaKIINH: Fe¥* + I' —> Fe? + |y,
npoTeKaromeil pu crasaapTHeIX yeraosusax: E% 127/ 17 =+0.536B; Fe3*/Fe** = +0.771B; a)
BIIPaBo; 0) BJIEBO; B) peaklivs paBHOBECHA; I') 3TUX JIAHHBIX HEJJOCTATOYHO JIs ONIPEACTICHUS
HaTpaBJICHUS PEaKIUH

17. EAMHWUIEI M3MEpEHUs CKOPOCTH XMMHYECKOW peakIum: a) Moub I cl; 6) n-Momb ; B)
c¢-Monb L 1) mome - ivua

18. Beipaxxenue “PactBop ¢ maccoBoi nonert 3% o3navaer: a) B 100 r BoAbl pacTBOpeHO 3 T
conu; 6) B 97 r Bozsl pacTBOopeHO 3 T cony; B) B 103 T pacTBopa comepKutTcs 3 T COJIH.

19. Boanbie pacTBOPHI 3JEKTPOIUTOB MPOBOJAT AIEKTPUUYECKHUI TOK 3a CYET: a) KaTMOHOB U
AJIEKTPOHOB; 0) aHUOHOB U DJIEKTPOHOB; B) TOJILKO 3JIEKTPOHOB; T) KATHOHOB 1 aHHOHOB

20. BemecTBa, KOTOpbIE IPU AUCCOIMAIINH B BOJIE B KAUeCTBE KATHOHOB 00Pa3yIOT TOJIBKO HOHBI
BOJIOPO/A, HA3BIBAIOTCSA: a) IIeJouyaMu; O) KHUCIBIMH COJISIMH; B) KHUCIOTaMH; T)
amM(pOTEepHBIMU THAPOKCUIAMU

21. Ha xarone OOBIYHO NPOTEKAIOT TPOLECCH: a) OKUCICHHUS; 0) BOCCTAHOBIICHUS; B)
JUCCOLUAIUH SJIEKTPOJIUTOB HA HOHBI.

22. Bydepubsim cBoiictBoM obOnamaer cmech: a) (CH3COO)Pb u CH3COOH; 6) NH4NO3 u
NH4OH; 8) NH4sNO3 1 HNO3; r) Cu(OH)2 u CuCl;

OneHoUHBIE  CpEeICTBAa  TEKYIIETO  KOHTPOJS (OPMHUPYIOTCS B COOTBETCTBHU C

[TonosxeHneM o OaIbHO-PEUTUHIOBOM crcTeMe YHUBepcuTeTa. HasHaueHue olieHOYHbIX CPECTB

BBISIBUTH C(OPMHUPOBAHHOCTH KomreTeHmu [1K-2.

Temvl pechepamos
MesxaToMHbIe B3aUMOAECHCTBHS B JepMEHT-CYOCTPATHBIX KOMILIEKCAX.

2. HpI/Ipoz[a " XapaKTCPHUCTHKA THUIIOB B3aHMOHeﬁCTBHﬁ; 3aBHCHUMOCTh TUIIOB B3aUMO/ICHCTBUI

© N kW

OT PACCTOSIHUS MEXIY aTOMaMU U MOJIEKYJIIPHOT'O OKPYKEHUS.
Ddu3nyecKkuii CMBICT KOHCTAHT.
MonekynspHble MEXaHU3MbI JIECUCTBUS IPOTEUHAS.
Tursl KaTanu3a NpOTEUHA3AMH.
Knaccudukanus npoTenHas o TUIY KaTaian3a U CTPOCHUIO aKTUBHOTO LIEHTpA.
MonekynspHbId MEXaHU3M JIEVCTBUS TPUIICHUHA.
[TonsiTre 0 KOBaJIGHTHOM THTIE KaTanu3a. CTepeoXuMUIEeCKHe 0COOEHHOCTH OTIEIbHBIX
CTaJIUN KaTAJIMTUYECKON PEaKIIUU.
AuunndepMeHT pH KaTaau3e IpoTeHHa3aMu.

10.Ctpoenue, nojtyueHue, peakiysi TpaHCIEeNTHIAlUHN.

11.MonexynspHblii MEXaHU3M JIE€HCTBUS NIENICHHA.

12. Tlomstue o006 oOmem kaTtanuze. CTepeOXUMUYECKUE OCOOCHHOCTH CTaJIuit

KaTaJIUTHYECKOM pCaKknuuun 1non JelCTBHEM IIeIICHHA.

13. MonekynspHblii MexaHu3M JeiicTBuA nu3onuMa. CTepeoXuMHUYecKHe 0COOEHHOCTH

CTaaui KaTaTUTHISCKOM pCaKknuu 1moag JIeiCTBHEM JTH301IMMA.

14. MonexkynsipHbIi MeXaHU3M JACUCTBUS aclapTaTaMUHOTpaHCc(epassbl.



15. Teopetnueckue MOAXOIbl K MOAEIHPOBAHUIO (PEPMEHT-CYOCTPAaTHBIX KOMILIEKCOB,

OILICHKA CTEPEOXUMHUYECKON MPOAYKTUBHOCTH (PEPMEHT-CYOCTPATHBIX KOMILIEKCOB.

CoNoOA~WNE

[EEN
o

11.

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

Koumponvhwvie 6onpocs 0113 mekyuje2o KOHmpos
Kakue npuHIMIIBI JI€KaT B OCHOBE KJIACCU(PUKALIMKA OPTaHUYECKUX COCTUHEHUI?
KakoBbI IpUHIUIIBI KITACCU(PUKAIIMA AMUHOKUCIOT?
Kakue pacTBOpUTEIN UCHOIB3YIOT AJIS SKCTPAKLIUN AMUHOKHUCIIOT?
Kak MOXHO pa3/ienuTh cMeCh aMMHOKHUCIIOT U HIICHTU(DUIUPOBATh UX?
Kakue MeTosbl HCIOIB3YIOT Ul KOJIMYECTBEHHOTO OIIPEAESIICHUS] aMUHOKHUCIIOT?
Jaiite 0011yI0 XapaKTepUCTUKY JUMUAaM. KakoBbI MPUHIMIIBI KIACCU(UKALIUN JTUTHIOB?
Kak M0kHO M3BJI€UYb JIMIUBI U3 OUOJIOrHYECKUX 00pa3LioB?
Kakue npuHIMIIBI IEKaT B OCHOBE KJIACCH(HUKAIIMU YTIIEBOIOB?
Kakue MeTosbl HCIIOIB3YIOT U1 U3BJICUEHHS! YTIIEBO0B?

. Jist pa3genenusi CMeCH KakuxX YrieBOJOB MCIHOJIb3YIOT OYMaKHYIO WJIM TOHKOCIIOHHYIO

xpomarorpaduio?

Kakue crioco0s! kiaccudukanuu 0enkoB pacTeHuid Bbl 3HaeTe? Ha Kakux NpuHIUIAaX OHH
OCHOBaHbI?

Kakwue crioco0sl hpakiimoHUpoBaHUs OCITKOB UCTIOIB3YIOT MPU UX BBIACICHUU?

Kakwue cBoiicTBa O€TKOB O3BOJISAIOT UX PPaKIIMOHUPOBATH?

Kaxkue conm 00bIMHO UCTIONB3YIOT JJIs1 ocakaeHus 0enkoB? [louemy?

KakoBa mocneoBaTeabHOCTh 3TAalOB OYUCTKH OEIKOB?

Kak MOXHO 0unCTUTH O€IKN OT HU3KOMOJIEKYJISIPHBIX COEIMHEHUI?

[Haiite cpaBauTensHyo xapakrepuctuky JJHK u PHK.

Kakne Gpu3nKo-xuMU4ecKre METO/IbI UCTIONB3YIOT JUISl BBIICICHUS! HYKJIEHHOBBIX KUCIOT?
[lepeuncnure n oxapakTepusyiTe OCHOBHBIE 3Tarbl BeiaeneHus u ounctku JJHK u PHK?
[Toyemy HYKJIEHMHOBBIE KUCIIOTHI M OCIIKU BBIJCISIOT HA XOIOAY?

Kak o4rcTUTh HYKJIEMHOBBIE KHCIOTHI OT O€NIKa U APYTUX OPraHuYeCKUX COCTUHEHUIT?
Kak MOXHO IpOKOHTpOIMpOBaTh cTeneHb YucToThl npenaparoB JJHK u PHK?

Kakue MeToasl ucnonb3yrot a1 konnuectBeHHoro onpeaenenus JJHK u PHK?
VYrinyOneHue 3HaHUN 10 KypCy OCYIIECTBIISIETCS 32 CUET OpraHU3allii CaMOCTOSATEIbHON

paboTHI CTYJIEHTOB TI0 pa3jesiaM, YCTAaHOBJICHHBIX MPOTPAMMON TUCIIUTIIIUHEI.

1.YHukaneHOCTh (heHOMEHa OMoKaTain3a; crneuu(puIHOCTb U 3PPEKTUBHOCTD.

2. TlpencraBnenue o croco6ax MOHMKEHUS (EPMEHTOM aKTHBAIMOHHOTO Oapbepa XMMUYECKOH

peaKium.

o ok~ w

MonekyaapHbId MEXaHU3M JICHCTBHS NIETICHHA.

MonexkyJsipHbI MEXaHU3M JEHCTBHS JIN30LIUMA.

MounekynsipHbIi MEXaHU3M JAEUCTBUS acliapTaTaMUHOTpPaHC(hEpassl.

OrneHka CTepeoXUMHUYECKON MPOTYKTUBHOCTH (hepMEHT-CYOCTPATHBIX KOMITJIEKCOB.

Jlemoncmpayuonnwiii eapuanm mecma Nel

1. ABTOpPOM TEOpHUM MHIYLHMPOBAHHOIO COOTBETCTBHUS B (pepMEHTATHBHOM KaTaJiu3e siB-

JISACTCH:

1)JI. Muxasmnuc

2)1. Komnaua

3)1x. bpurrc

4)[Ix. Xonnein - O. Ourrep

2. CxopocTb (pepMEHTATUBHOMN peaKkuy 3aBUCHUT OT:
1)xoHueHTpanuu hepMeHTa
2)MoeKyIsipHON Macchl (hepMeHTa



3)MOJIEKyYAAPHOM Macchl cyOcTpara
4)MONEKYASIPHON TeTEPOreHHOCTH hepMEeHTa

AKTHUBHBIN LEHTP CJI0KHOIO hepMEHTA COCTOUT U3:
AMUHOKHCIIOTHBIX OCTaTKOB
2)aMHUHOKHCIIOTHBIX OCTAaTKOB, ACCOLIMMPOBAHHBIX C HEOSITKOBHIMH BEIIECTBAMHU
3)MeTamioB
4)yrneBoaoB
4. K xo(pepMeHTAM OTHOCATCSH:
1) nupysar
2)HAT
3)rem
4) ButamuH Bl
Knacc pepmenTOB yka3biBaeT Ha:
1)xoHdopmaruto GpepmeHTa
2)tun koepMeHTa
3)Tun XUMUYECKON peaKkIuu, KaTaJu3upyeMon JaHHBIM (hepMEHTOM
4)cTpoeHHEe aKTUBHOTO LIEHTpa (epMeHTa
6. Koncranta Muxajiuca 4YucJIeHHO PABHA TAKOH KOHIEHTPauuu cyocTpara, npu
KOTOPOMH CKOPOCTh PeaKIiy PaBHA
1) 1/3makcumanbHOM
2) 1/2 makcuManbHOU
3) 1/5 makcuMaIbHOM
4)1/10 MmakcuMaIbHOK
Kaxabiii pepMeHT MMeeT KOOBbII HOMeP:
1 )naTu3HaYHbIN
2)4eTbIpex3Ha4YHbIH
3)ABYX3HAYHBIN
4)Tpex3HavYHbIN
8. Xapakrep kpusBoii ckopocTH (pepmeHTaTUBHOM peakuuu ot pH onpenensercs:
1)xoHUeHTpauel pepmenTa
2)KoHILIeHTpalueil cyocrpara
3)uonu3anueil QyHKIMOHAIBHBIX TPYII aKTUBHOTO IIeHTpa hepMeHTa
4)noHu3zanmen XUMUYECKUX IPYIIIUPOBOK cyOcTpaTa
9. AKTUBaTOpaMu (pePMEHTOB SIBJISIOTCS:
1) noHbI MeTaIIOB
2) aHUOHBI
3) kodepMeHTHI
4)aMMHOKHCIIOTHI
®epMeHTHI He00PATUMO MHTHOMPYIOTCH MO/ IelicTBHEeM:
1)murnuoB
2)UOHOB TSXKEJBIX METAJJIOB
3)aMUHOKHUCIIOT
4)yrneBos0B

Jlemoncmpayuonnsiii 6apuanm mecma Ne2

1. BeCKOHKYpPEeHTHBIM HHTMOUPOBAHUEM HA3BIBAETCsl TOPMOKeHHE (hepMEHTATUBHOM pe-
aKIMH, BbI3BAHHOE NIPHCOCIMHEHHEeM HHITMOnTOpa:

1) x cyOcTpary

2) x pepmeHTy

3) x hepMeHT-CyOCTpaTHOMY KOMILIEKCY

4) npyroit BapuaHT OTBETa
AJutocrepuyeckumMu dpdexkropamu (pepMEHTOB SBJISIIOTCH:



1)xoepmenTHI

2) yIaeBOIbI

3)IUTIeTI T IBI

4)IpoyKTHI MpeBpalleHus cyocTpara
HNHrnéupoBanne ajuiocTepuieckoro (pepMeHTa NPOUCXOAUT B pe3yiibTare 1eicTBUS:

I)cyOctpara

2) orpuniarensHOro ¢ deKkropa

3)nonoxutenpHOro 3 dexropa

4) xopepmenra

4. BavsiHve KOHIEHTPAIUU Cy0OCTPaTa Ha CKOPOCTh PeaKIUM AJIJIOCTEPHYECKOT0

(hepMeHTa ONMCHIBAETCS:

1 )mapabonnyeckoit KpuBOi

2)CUrMOUIHOM KpUBOH

3)npsiMoit TuHUEH

4) npyroi nuHuen

5.KpuBasi 3aBUCMMOCTH CKOPOCTH PEAKIHY AJIJIOCTEPHYECKOro (pepMeHTA OT KOHIEHT-
pauuu cydcTpara cBUeTeJIbCTBYeT 0 TOM, YTO:

1 )akTUBHBIE LIEHTPBI OTACIBHBIX CYObEeANHUI] (PYHKIIMOHUPYIOT aBTOHOMHO

2)aKTUBHBIC IICHTPBHI CYObEIMHULL PYHKITHOHUPYIOT KOOTIEPATUBHO

3)aKkTUBHBIE LIEHTPBI CyObeTUHUI] PYHKIIMOHUPYIOT aBTOHOMHO U KOOTIEPAaTUBHO

4)B 3aBUCUMOCTH OT KOHIICHTpAIMH CyOCTpara

6. Asstocrepuyeckue pepMeHTbI MOTYT HMETh:

1)TONIbKO OJIMH AJIJIOCTEPUUYECKUH LIEHTP

2)HECKOJIbKO allJIOCTEPUUECKHUX [EHTPOB

3)B mpornecce (PepMEHTATUBHOW PEAKIMHM YKCIO AJTIOCTEPUUECKUX IIEHTPOB (pepMeHTa
MOKET U3MEHSTHCS

4) nBa aJIOCTEPUUYECKUX LIEHTpa

7. Kunernka ajjiocrepuieckux pepmMeHTOB:

1)onmceiBaeTcst ypaBHeHUEM Muxasnuca—MeHTeH

2)He omKchIBaeTCs ypaBHeHHeM Muxasnnca—MeHTeH

3)onuchiBaeTcsl ypaBHeHHEM Muxasnuca—MEeHTEH B ONpeeIEHHbIX YCIOBHIX

4) npyroii BapuaHT OTBETa
MyabTudepMeHTHbIe KOMILIEKChI NPeICTABISAIOT CO00¥:

1)coBOKYNHOCTb (hepMEHTOB OJJHOTO KJlacca;

2) (hepMeHTBHI, KaTaIU3UPYIOLINE CXO/IHbIE peaKLun

3) nonudepMeHTHBIE CUCTEMBI, BBIMOJIHSAIOLINE ONPEIEIeHHYI0 (DYHKIIHUIO

4) ¢pepMeHTHI, acCCOIMUPOBAHHBIE C KJIETOUHON MeMOpaHOit

9. B myJabTH(EpPMEHTHBIX KOMILIEKCAX:

1)Bce cyOcTpaTsl MOTOOHBI JPYT APYTY

2)Bce cyOCTpaThl OTIIMYAIOTCS PYT OT Apyra

3)IpoAyKTHl TPEBpAIICHUS] OAHOTO CyOCTpara SBISIOTCS HCXOIHBIM CyOCTpaToMm st
CJIeAyIONIEro pepMeHTa

4)Bce (hepMEHTHI KaTAIM3UPYIOT MIPEBPALLEHUE OTHOTO U TOTO ke cyOcTpara
Jliis1 u30pepMEHTOB XapaKTepPHO:

l)renernyeckoe pa3inure B MEPBUYHON CTPYKType (pepMEeHTHOTO Oenka

2)3nHUreHeTUYeCKre pa3Indus

3)Te u Ipyrue, B 3aBUCUMOCTH OT UCTOUYHHKA MOTy4yeHUs] PEpMEHTHOTO Oelka

4)mpyroii BapuaHT OTBETA

Ouenounvie cpedcmea 0 NPOMeNCYMOUHOI ammecmayuu
Ilpumepnoiii nepeuens 60npocos K IK3AMeHy



1. OcobeHHOCTH CTpPOEHHUS AaKTHBHBIX IIGHTPOB (DEPMEHTOB; CBS3bIBAaHHE CYOCTpara;
KaTaJIUTHYECKUE OCTATKH; ITOABMKHOCTD IPYII AKTUBHOT'O LIEHTPA.

2. MexaTOMHBIC B3aUMOJICHCTBUS B (PePMEHT-CyOCTPATHBIX KOMILIEKCAX.

3. Ilpupoma ¥  XapakTepuCTUKa THIIOB  B3aUMOJCHCTBUH; 3aBUCUMOCTb  THUIIOB
B3aMMOJEHCTBUI OT pacCTOSAHUS MEXAY aTOMaMH U MOJIEKYJISIPHOI'O OKPYKEHHUS.

4. TlpencraBieHue O CIOCOOAaX MOHMXKEHUS (EPMEHTOM aKTHBALMOHHOrO Oapbepa
XUMHUYECKON PEaKLUU.

5. /lmarpamMma 3aBHCHUMOCTH 3HEPIrUU CHUCTEMbl OT KOOpAMHATHl peakuuu. Konuenuuum
OuokaTanusa.

6. I'unmorermyeckue KOHUENIMM HanpskeHus U jaepopmanuu. OCHOBHBIE MOJNOXKEHUSA U
XapaKTEpHBIE YEPTHI.

7. Konnenuus unayuupoBanHoro coorBerctBus JI. Kommanna. OcHOBHbIE MOCTYNAThl U
NOHATHUS, JAWHAMHYECKAs KOMIUIEMEHTApHOCTh (epMeHTa M cyOcTpara, (hakTopsl
KaTajausa.

8. Konmenuus crabuimM3anuum MEpeXOAHOro cocTosHusA. OTinyue OT  KOHIETIHA
JecCTaOMIN3alil  OCHOBHOTO  COCTOSIHHS, OSKCIEPUMEHTAJIbHBIE  IOJITBEPXKICHUS,
IPUMEPBHL.

9. OcCHOBHbIE KNHETHYECKUE KPUBBIE.

10. Craguu dpepmenTatuBHOU peakuuu. [loHATHE HAYATLHON CKOPOCTH.

11. IlpuHIMn ~ CTaMOHAPHOCTH. 3aBUCHUMOCTb HAyaJlbHOM CKOPOCTH pEakUuud OT
KOHIIEHTpalluu cyocTpaTa B KUHETHKE Muxasuca.

12. ®epment-cyOcTpaTHbiii  komiuiekc. @dopma  kuHetmdeckoi kpuBod. Kuneruka
Muxasnuca-MeHTeH.

13. OcHoBHOE ypaBHEHHUE /1151 HAYATILHON CKOPOCTH PEAKIIMH.

14. ®usnueckuii cMbICI KOHCTaHT. JIMHeapu3aiusi OCHOBHOTO ypaBHeHUs. [IpakTuyeckas
3HauuMOCTb. [Ipumepsl. Uurubuposanue. Tunsl MHTHOMPOBAHMUSL.

15. Biusinue uHruOuTOpOB Ha (POPMY KHHETHUECKUX KPUBBIX.

16. IlpuMepbl KOBaJIEHTHBIX U HEKOBAJICHTHBIX MHTMOUTOPOB IPOTEUHA3.

17. CtpykTypHbIe POPMYIIBI HHTHOUTOPOB M MIPHHLIUIIBI MHTHOUPOBAHUSI.

18. MonekysipHble MEXaHU3MBbI IEHCTBHSI TPOTEHHA3.

19. Tumb! kaTanu3a MPOTEeHHA3AMHU.

20. Knaccu¢ukanus nporenHas 1o TUITy KaTajli3a U CTPOSHUIO aKTUBHOTO LIEHTpA.

21. MonexkymnsipHbIiA MEXaHU3M JICHCTBHS TPHUIICHHA.

22. IloHaTue 0 KOBaJIEHTHOM THIle KaTanu3a. CTepeoXuMHUYECKHe OCOOCHHOCTH OT/ENbHBIX
CTaJIUil KaTAIMTUYECKON PEaKInu.

23. AtihepMeHT MpH KaTanuse MpoTenHa3aMHu.

24. CtpoeHue, IOTy4YeHUE, PEaKIHsl TPAHCIETITHIAIINH.

25. MonexkymsipHbli MEXaHU3M JIeHCTBHSI MTEIICHHA.

26. TTousaTue 06 obmiem katanmmse. CTepeoXuMHUSCKAE OCOOEHHOCTH CTATUHN KaTaTUTHICCKON
peaKuuy noJ IeHCTBUEM TIETICHHA.

27. MonexkyspHbIid MeXaHW3M JeicTBus Jm3onuMa. CTepeoXuMHUECKHe OCOOESHHOCTH
CTaJIn{ KaTaJUTUYECKON peaklUy N0 AEHUCTBUEM JIM30LMMA.

28. MonexymspHbId MEXaHU3M JIEHCTBHS acliapTaTaMUHOTpaHC(hepassl.

29. TeopeTndeckue TMOAXOAbl K MOJCIUPOBAHHIO (DEPMEHT-CYOCTpaTHBIX KOMIUIEKCOB,
OIIEHKA CTEPEOXUMHUYECKON MPOAYKTUBHOCTH (PEPMEHT-CYOCTPATHBIX KOMIIEKCOB.

30. MoaenupoBaHue MO TOMOJIOTHH.

PaspaboTuuk;,
; ,y,ﬂ/)[lé - noueHt Muxaiinenko B.JI.
~ (moamucs)

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusimMu OI'OC BO no HampaBieHHIo
06.05.01 «buonnxeHepusi 1 6MOMHPOPMATUKAY.



[IporpamMma paccmoTpeHa Ha 3acenaHud  Kadenpsl (HU3MKO-XMMHUYECKOW OHOIIOTHH,
ouonmxenepun u omonHpopmatuku 17.04.2024 r. mporokoma Ne 15,

3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @aizaﬁ

Hacrosimmass mporpamma He MO:KeT ObITh BOCIHpPOM3BelleHA HH B Kakoil d¢opme 0e3

NpeABAPUTETHHOI0 MICHMEHHOT0 pa3pelieHusi Kadeapbi-pa3padoTyHKa MPOrPaMMbl.



