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[To mucuurummae 51.B.JIB.5.1 «OcHOBBI OMOXMMHHU U MOJIEKYJISIPHON OMOJIOTHU»
Hamnpasnenue moaroroBku 18.03.02 «DHepro- u pecypcocOeperamme Ipoecchl B
XUMHYECKON TEXHOJOTUH, HEDTEXUMHUU U OMOTEXHOJIOTHI»

[Ipoduns moarotoBku «PammoHanbHOE — WCMONB30BAHWE  MATEPUAIBHBIX |
DHEPreTUUYECKHUX PECYPCOB»

KBanuduxamnus Beimycknuka bakanaBp

dopma oOydyeHuss OYHas

NucturyTr, dakynprer WHCTUTYT THUIIEBBIX MPOW3BOJCTB W OWOTEXHOJIOTHH,
DaKyJILTET MUIICBLIX TEXHOJOT UM

Kadenpa-paspabotunk  paboueii  mporpammsl  Kadempa  mpombInuieHHOM
OMOTEXHOJIOTNHU

Kypc, cemectp __ 3 kypc, 6 cemecmp

Yacel 3ayeTHbIe
€ AMHUIIBI
Jlexknuu 27 0,75
[TpakTUueckue 3aHATHS - -
CeMuHapCKue 3aHATUS - -
JlaGopaTopHbI€ 3aHATHS 45 1,25
CamocrosiTenpHast pabora 45 1,25
dopma arTecTaiuu 27 0,75
Bcero 144 4
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PaGowass mporpamma cocraBmeHa ¢ y4yetoM TpeboBanuii  DemepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTA BBICIIEr0 00pa30BaHUs
( Ne 227 ot 12.03.2015r. )

no HanpaBineanio 18.03.02 «DHepro- M pecypcocOEperarwIme MpoIecchl B
XUMUYECKOU TEXHOJOTHH, HEPTEXUMHUU U OMOTEXHOJIOTHUI»

st mpoduiis «PalroHanbHOE HMCTOJIB30BAHUE MATEPHATBHBIX M JHEPIeTHYCCKUX
pecypcoB», Ha OCHOBaHMM yueOHoro miana (2018r.).

PazpaboTuuk nporpammet:

_pouent kad. [IBT (4:9%4-\{“’ A.H. Axynos

PaGo4as nporpamma paccMmoTpeHa u oobpena Ha 3aceganuu kadeapst IT6T,
npotokon ot 29.08.2018r. No 1

3aB. xadeapoi :_" 2;Z Cuporkun A.C.

COI' JACOBAHO

IlpoTokon 3acefaHus MeTOAHYECKOH KOMHCCHUM (aKyIIbTeTa MHLIEBBIX TEXHOJIOIHIA,
peanM3yIolero noAroToBKy o0pa3oBaTe/IbHON [IPOrpaMMEI
or 06.09.2018r. No 1

[pencenarens komuccuu, npogeccop %’/ Cuporkun A.C.
~

YTBEPKIAEHO

lIpoToKon 3acemaHusl METONHYECKOH KOMHUCCHH (paKyJibTeTa NHILEBbIX TEXHOIOIHI, K
KOTOPOMY OTHOCHTCS Kadeapa-pazpadotunk PI1

ot _06.09.2018r. Ne 1

[lpejceaarens KOMUCCHH, [TpOdeccop Cupotkun A.C.

Hauansuuk YMILL Kuraena J1.A.




1. Ilenu oceéoenusn oucuyuniumvl
[ensmu ocBoeHus TuCHUTUIAHBI «OCHOBBI OMOXUMUU U MOJIEKYJISIPHOW OMOJIOTHI»
SIBIISTFOTCS:
a) ¢dopmupoBaHHe 3HAaHWK 00 OCHOBHBIX KJaccaXx OMOOPTaHHMYECKUX
COCIMHEHUM;
06) GopMupoBaHUE 3HAHWUN O KIIOUYEBBHIX OMOXMMHYECKUX TIPOIECCax U UX
CBSI3M MEXKIy COOOM;
B) 00y4eHue crnoco0aM MpoBeACHUSI OMOXUMHYECKUX IKCIIEPUMEHTOB;
I') PacKpbITUE XUMHUYECKON CYIIHOCTH MPOIECCOB, MPOUCXOMAIINX B KUBBIX
OopraHu3Max U B OMOTEXHOJIOTUYECKOM MPOU3BOJICTBE.

2. Mecmo Oucuyunaunvt (M0Oyas) 6 cmpPyKmype 00pa3oeameibHou

npozpammot
Juctunmuaa «OCHOBBI OMOXWUMHM W MOJEKYJISIPHOW OWOJIOTHU» OTHOCUTCS K
oazosou yactu OIl u dopmupyer y OakanaBpoB IO HAMpPaBICHUIO MOATOTOBKHU
18.03.02 «3nepeo- u pecypcocbepezarouiue npoyeccobl 8 XUMUYECKOU MexXHOI02UlU,
He@mexumuu u buomexnoso2uu» HaboOp 3HaAHWUN, YMEHUH, HABBIKOB U KOMIIETCHITUH,
HEOOXOIUMBIX MJI BBHITIOJIHCHHS] HAyYHO-HCCIEAOBATEIHCKON W WHHOBAIMOHHOM,
MPOU3BOJCTBEHHO-TEXHOJIOTUUECKOM MPOdEeCCUOHATBLHOMN eI TEIbHOCTH.
Jlist ycnenmrHoro OCBOEHUS AUCIUIUIMHBI «OCHOBBI OMOXMMHHM W MOJICKYISIPHOU
Oouosiorun» ©OakajaBp II0 HampaBleHHI0 TOAroToBKU [18.03.02 «JOuepeo- u
pecypcocbepezarouiue npoueccvl 8 XUMUYECKOU MEeXHON02UU, Hemexumuu u
OuomexHor02Uu»

JIOJKEH OCBOUTH MaTepUall MPEIIECTBYIONIUX AUCIUILIINH:

a) b1.5.9 OOmast 1 HeopraHu4ecKasi XuMus;

6) b1.b.10 Opranuyeckast Xumus;

B) b1.b11 ®u3uko-xuMuyecKre MeTO Ibl aHaJIN3a.

Hucrunmaa «OCHOBBI OMOXMMHHM W MOJICKYJISIPHON OWOJOTHW» SIBISIETCS
NpeAlIecTBYIOME W HeoOXoAuMa i YCHEIIHOrO0 YCBOEHUS MOCIETYIOUIUX
JTUCIUTUINH:

a) b1.B.OJI.16  Kartanu3, kaTaauTUYeCKHe MPOIECChl U PEaKTOPbI

0) b1.B.O.18 Metoasl KOHTPOJS U cePTUPHUKATUU OHMOTEXHOJOTHIECKUX
POJIYKTOB

3HaHUsA, TOMYYEHHBIE TPH W3YYCHUH AUCIUTIINHBI «OCHOBBI OMOXMMHUHU U
MOJIEKYJIIPHOM  OHOJIOTMM» MOTYT OBITh HCIOJb30BaHBl MPU  MPOXOXKICHUU
MPOU3BOJCTBEHHOM M MPEIIUILUIOMHOW TMPAKTUK U BBINOJHEHUU BBIMTYCKHBIX
KBaTU(UKAIIMOHHBIX PabOT MO HampapieHU0 MOoAroToBku 18.03.02 «Iuepeo- u
pecypcocbepezarouiue npoueccvl 8 XUMUYECKOU MEeXHON02UU, Hemexumuu u
buomexHor02uu»




3. Komnemenuyuu ooyuarowecoca, Gopmupyemvie 6 pesyivmame
0C80EHUSA OUCUUNIUHDL
1. OK-7. cnocoGHOCTBIO K CAMOOPTaHU3AIUHA U CAaMOOOPa30BaAHUIO;
2. OIIK-3. cnocoOHOCTBIO UCIOJIB30BATh OCHOBHbBIE €CTECTBEHHOHAYYHBIE 3aKOHBI
JUISl TOHUMAaHUS OKPYXKAIOIIETO MUPA U SIBJICHUU MPUPO/IBI;
3. TIK-14. cnocoOHOCTBIO TPUMEHSTh COBPEMEHHBIE METOJbl MCCIIEI0BAHUS
TEXHOJOTHUYECKUX MPOLECCOB M MPUPOJHBIX CPEJ, HCHOJIB30BATH KOMIIbIOTEPHBIC
Cpe/CTBa B HAyYHO-UCCIIEI0BATENbCKOU paboTe;
4. TIK-15. cnocoOGHOCTBIO IUTAHMPOBATh HKCIEPUMEHTAIbHBIE HCCIIEI0BaHUS,
noJiy4arb, 00padaThiBaTh U aHATU3UPOBATH MOTYUYEHHBIE PE3YIIbTAThI.

B pe3ynivmame oceoenusn oucyuniunsl 00yuarOuuiica 001xcen:
1) 3naTh:
a) XUMHYECKYI0 OpraHU3allMi0, CTPOE€HHWE M (YHKIMH KIETKH OJYKapuoT U
IPOKAPHUOT;
0) cTpoeHue, cocTaB M (PUIMOIOTUYECKYIO POJb KJIETOYHOW CTEHKU U
LUTOIJIa3MaTUYECKO MeMOpaHbl; BHYTPUKJIETOUHBIE OPTaHEILIbI;
B) MPHUHIMUIB OWO’HEPreTHKH; MyTH W MEXaHU3Mbl MpPeoOpa3oBaHUs HHEPTrUU B
KUBBIX CHCTEMax; a’pOOHBIE U aHA’POOHBIE OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
IPOLECChl; POTOCUHTE3 U XEMOCHHTE3;
r) OMOCHHTE3 OPraHMYECKUX BEILECTB B KIETKAX; OPraHU3aLM0 OMOCHHTETUUYECKUX
IPOLIECCOB B KJIETKaX SyKapHOT M MPOKAPHOT; BTOPUYHBIE METAOOIUTHI; TPAHCIIOPT
CyOCTpaToB M MpPOJYKTOB, OCHOBHBIE MEXAHU3MbI, OpPraHM3aLUs U PEryslus
TPAHCHOPTHBIX IMPOLECCOB; MOJIEKYJIIPHBIE MEXAHU3MbI MEpeladyd T'€HETHYECKOU
uHpopMaIuu.
2) Ymerth:
a) MOJIb30BaThC OMOXUMUYECKOM IMTEPATYPOH, CTIPABOYHUKAMU;
0) SKCHEpUMEHTAJbHO OIPEAEIATh COAECPKAHUE OTACIbHBIX OHOOpPraHMYECKUX
BEIIECTB B 00pa3Iax;
B) IPUMEHATH METO/IbI pa3JieJeHHs] ONOOPraHUUECKHUX BEIIECTB;
T') IPUMEHATh OMOXMMHYECKHE METO/bI JIsl UCCIIEOBAHUS MHUILEBOTO CHIPHS.
3) Baagers:
a) TEOPETUYECKUMH OCHOBaMH MOHHUMAHHUS MPUPOJbl OMOXMMHUYECKHUX IMPOLIECCOB B
OpraHu3Me;
0) TEOpEeTHUYECKMMH OCHOBAaMU IMOHHMMaHHS MEXaHHU3MOB pPadOTHl (PEPMEHTOB B
Pa3HbIX YCIOBUSX;
B) OMOXMMHYECKMMH METOAAMHM OIPEEIEHUS OTAEIIbHBIX OMOJOTUYECKUX BEILECTB;
I) TEOPETUYECKHMMH OCHOBaMHU OpPraHM3alMd W ONTUMHU3ALMUU IPOLIECCOB C
NPUMEHEHHEM MUKPOOPIaHU3MOB U (PEPMEHTOB.



4. Cmpykmypa u cooepycanue Oucyunaunsl «OCHOBbl OUOXUMHUU H
MOJICKYJISIPHON OHOIOTHI»
OO6m1ast TPyI0EMKOCTh JUCIUIUIMHBI COCTaBIsACT 4 3aU€THBIX eIUHUIILI, [44 daca.

Ne Buabl yueoHoi HNudopmanuonnsie u OueHounble
n/ padoThbI apyrue o6pasoBaTteJibHbIe cpeacTBa 1Jist
n (B yacax) TEXHOJIOTHH, HCI0JIb3yeMble NPOBECHNA
Pa3;[ej] JTUCIHUIITHHBI nPpHA OCYIECTBJICHUHN leOMe)KyTO‘lHOﬁ
00pa3oBaTeIbLHOIO aTTecTally 10
npouecca pa3aenam
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6 ButamuHbl 6 2 - 4 -

Hyxnennossie
KHCJIOTBI

Merabonuueckas
8 reHepauusi u 6 2 - - -
XpaHCHUE YHEPTHH

OOMeH a3oTa u
cuHTes Oelka

Opranuzauus u
perysims
0OMEHHBIX
MIPOLIECCOB

10

CoBpeMeHHbIE
METO/IbI
MOJIEKYJISIPHOM
OHMOJIOTHH U UX
MPUMCHCHHUE B
OMOTEXHOJIOTUH

11

Bcero 27 - 45 45 27

CDopMa aTTCCTalln Ox3zamen

5. Cooeporcanue JeKUYUOHHBIX 3AHAMUNI NO memMam C YKa3aHUEM
bopMUpPYEMBIX KOMIIETEHIIMM M UCIOIb3YeMbIX WHHOBAIIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTHUM.

Ne Pazgen qucnuniInHbI Yacsl TeMa n KpaTKoe coepKaHHue ®opmupyeMBbIe
n/n KOMIETEHI[HHI
1 BBenenne 1 Ilpenmer w 3amaum  Kypca Owoxumud. Poib
CTPYKTYpHOM  OpraHu3aiii, OOMEHa BEIIEeCTB, OK-7. OTIK-3
FEHETHYECKOH HMH(POpPMAUMK W  JDHEPreTHYSCKUX ? ~
bopmar p TK-14, TIK-15

MIPOIICCCOB B SIBICHHUSX JKU3HH. Pa3BUTHE OHMOXHMHUH
1 ee CBsI3b C MpakThuKoi. Paszgensr Onoxumun. CBs3h




OMOXMMHH C APYTHMMH HAyYHBIMH JHUCIUILTHHAMI.
XuMI4YecKasi OpraHU3alys, CTPOCHHE U (YHKIIUH
KJICTOK 3YKapuOT M IPOKAPHOT.

benku u

AMHUHOKHCIIOTHI

BenkoBele BemecTtBa. Poiib OENKOBBIX BEIIECTB B
SIBIICHUSX KHI3HH. AMUHOKHUCITOTHI.
AMHWHOKHCIIOTHBIE ~ cocTaB  OenmkoB.  MeTonsl
pa3feneHuss W aHaim3a aMHUHOKHCIOT. CTpyKTypa
aMUHOKHCIIOT. Poip  aMHHOKHCIOT B oOMeHe
BELIECTB W MNHMIIEBOM TexHosoruu. HezameHnMmble
AMHHOKHCIIOTHI. ITpunnume CTPYKTYpPHOU
opranm3anuu  OenkoB. CuibpHBlE H  cladble
B3aUMOJICHCTBYS B OENKOBOM Monekyne. [lepBudaHas
cTpyktypa Oenka. IlemTtumHast cBs3b. MeToamka
pacmmpoBKH TEPBUYHONW CTPYKTYpHl. BTopudHas
CTpyKTypa Oenika. XapaKTepHCTHKA O-CIHPAIIH.
CrpykTypa P-ckiaguaToro cios. TpeThdHas w
YETBEPTUYHAS CTPYKTypa OCIKOBOH MOJICKYJIBI.
CTpykTypHBIE ¥  (YHKIHOHAJIBHBIC  JOMECHEI.
®DopMHUpPOBAHUE  AKTHUBHOTO  ICHTpPAa  OCIKOBOWM
MOJIeKyNbl. DU3UKO-XUMUYECKUE XAPAKTEPUCTUKHU
OenkoB. Bemmunna n ¢opma OJIKOBOI MOJEKYJIBI.
Jenarypanust OeikoB. 3HAYCHUEC JICHATYpalUuU
OCIKOB B MHICBON TEXHOJNOTUU. M303/eKkTpudeckas
TOUKa. Ornruueckue XapaKTEPUCTUKH.
Kraccugukanust 6enxoB.

OK-7, OIIK-3,
I1K-14, TIK-15

DepMeHTBI

IIpupona (hepMeHTOB. DepMeHThI Kak
OMOJIOTHYECKHE  KaTaJM3aTOPBI. OcHOBHBIE
MOJIOKEHHSI TEOpHH (PEPMEHTATHBHOTO KaTain3a.
Kunernka depmenraruBubix peakuumii. [Tonsitue 06
aKTMBHOM 1ieHTpe (epmenra. Yuciao o00opoToB
¢depmenTa. OrmpeneneHre HavyalbHOW CKOPOCTH
(epMeHTaTUBHOM peaxnuu. Cneuuduynoctsb
neiictBusi  pepmeHTOB. BimsHme Qusmueckux u
XUMHYECKHX (DAKTOPOB Ha aKTUBHOCTH (hEPMEHTOB.
JlabunbHOCTD (epMeHTOB. AKTHBaTOPEI u
HUHTHOUTOPHI. MexaHu3MBbl MHTHOMPOBAHMS
¢depmentoB.  Knaccudpukanms.  XapakTepHcTHKa
KJIacCOB U WX  OTIENBHBIX  IpEACTaBUTENECH.
®depMeHTHBIE  TperapaTbl B OMOTEXHOJIOTHH.
VimMmoOmim3oBaHHbIE (EPMEHTEI.

OK-7, OIIK-3,
I1K-14, TIK-15

yFHCBOL[LI 1 UX 00MeH

Krnaccudukauns YTJIEBOJIOB. MoHocaxapuasl.
Baxneimue npexacrasurenu. IIpogykTsl okucieHus
u BOCCTAQHOBJICHUS MOHOCAXapHUI0B.
I'moko3on3omepaza U COBPEMEHHBIE TEXHOJOTHU
IIPOU3BOJCTBA CaxapuCThIX BEIIIECTB.
Onurocaxapuasl.  Baxkneiimme — mpencTraBUTenH
qucaxapuoB  (caxaposa, MajbTo3a, LEeJUIo0Mo3a,
JIAKTO03a) u TpHUCaXxapuI0B (paduHO3a,
ManeToTpHo3a). Mx xapaxrepuctuxa. HuBepcus
caxapo3bl. [Tonncaxapuasl. O0mmas XapakKTepHUCTHKA.
Kpaxman wu rimkoren Kak 3amacHas (opma
MOJICAaXapUIOB. CrpykTypHas OpraHu3alIsl.
AMunazsl W HMX pPONb aMuia3 B IHIIEBOH
IPOMBIIIJICHHOCTH. docdopuiassl.
B3auMomnpespalieHuss kpaxmana M caxapo3bl B
pacteHusx. KietuaTka ¥ TreMHLEIUIIONO3BI, HX
CBOHCTBa, ()epMEHTATUBHBIE NPEBPALICHHS, POJIb B
MUILEBBIX TEXHOJIOTHSX.

OK-7, OIIK-3,
IIK-14, I1K-15

Jlunuael 1 ux oOMeH

Knaccugukarms mnumunos. JKupel, uX CBOCTBa,
(depMeHTaTUBHBIN TUAponn3. JKUpBl Kak HMCTOYHUK
sHepruu. Ilporopkanue xupoB. TOKCHYHOCTH

OK-7, OIIK-3,
I1K-14, TIK-15




MIPOAYKTOB OKHCIICHHUS KHUPHBIX KHCIIOT.
®dochomunuasl, WX ydacTHe B IIOCTPOCHUH
OMOJIOTHMYECKUX MeMOpaH H poOJib B IHIICBOH
MIPOMBINIIJIEHHOCTH. brocuHTe3 XupoB. MeMOpaHEI.
Opranmzanuss MemOpaH. Dwuswonoruyueckas poib
MeMOpaH.

BuramuHb!

Buramuubl. ABATaMHHO3BI KaK OOJIE3HHM ITHILEBOM
HEOCTaTOYHOCTH. l'umepBUTAMHHO3HI.
Knaccudukarus. JKupopactBoprumbie u
BOJIOpacTBOpUMEIC. Pons BHTaMHHOB B OOMeEHE
BemecTB. CTpoeHMe ¥ (QYHKIUH  BaKHEHIIHX
Ko(epMeHTOB. ACKOpOWHOBAsE KHCIOTa W CIIOCOOBI
COXpaHEHHS € B  THIICBRIX  MPOAYKTAX.

AntuBuTamuHbl.  CyTo4yHas  MOTPEeOHOCTHL B
BUTaMHHAX. BiusHHEe XpaHEHHs U  CIIOCOOOB
nepepaboTKu OMOJIOTHIECKOTO CBIPbS Ha

COXPaHHOCTh BUTAMHUHOB. BUTaMUHHM3aINs THIIEBBIX
MIPOAYKTOB.

OK-7, OIIK-3,
I1K-14, TIK-15

HyK.HCI/IHOBBIC KHCJIOTBI

Azotuctele ocHOBaHUs. Hykieo3uasl 1 HyKI€OTHBI.
Hyxneosunmonodocdatsl, HykIeo3uaaudocdarsl,
aykineosuarpudocdarel. JJHK umw PHK - oOmas
XapakTepucTHka. KOMIUIEMEHTapHOCTh a30THCTHIX
OCHOBAHHUH U €€ POJib B CTPYKTYPHOU OpraHu3aluu U

(YHKIIMOHUPOBAHUHT HYKJICHHOBBIX KHCIIOT.
Cpoiictea  JTHK (YO-cnextp, JIeHaTyparus,
peHaryparus, THOPUIN3AIINS). DyHKIUU

HykiaeuHoBeix  kucior. JHK  kak  HOcurens
reHeTmdeckod wmHpopMmarmu. HykIeoTHAHBIH KOI.
Mexanuszm Hacleq0BaHUS TE€HEeTUYECKON
nupopmanuu (permmkanus JJHK). Penapamus JTHK.
Peanmuzamust  reHeTHYecKod — MHPOpMAIMK  IIPH
OnocuHTe3e OCNKOB. TPaHCKPHITIUS W TPAHCISAIHS.
Myramuu. Monekymspasle Oonesnu. I'enetmdeckas
nmxkenepusi. PekomOunamusa JIHK w renerndecku
MOM(UIIPOBAHHBIC TPOIAYKTHI.

OK-7, OIIK-3,
IIK-14, I1K-15

MeTtabonmueckas
TCHEPALUs M XPaHCHUE
SHEPIHUH

Turbr KaTtaboau3Ma. bpoxenus. Xumusm
aHa’poOHOro  Kartabomusma. THIBI  OpOKEHUS.
I'makomms. OOpa3zoBaHue SHEPTHHM TPU TIIMKOJIH3E.
CybctpatHoe  QocdopmmmpoBanne.  MexaHn3M
cuatesa AT mnpu CONPSHKEHHOM — THAPOJIH3E
MeTa0OJMTOB C BBICOIHEPTCTUUYECKUMH CBSI3IMHU.
Mexanm3m 00pa3oBaHUS  BBICOKOIHEPIETHIECKUX
MeTaboJINTOB JUTSE cyOcTpaTHOTO
¢dochoprmpoBanms. [IpomMexxyTouHbIE MPOTYKTH H
UX poimb B OOMEHE BemecTB. B3amMocBs3b
MpoIIecCOB OpokeHUsT W ApIxanus. Jpixanme. [{uki
TPUKAPOOHOBBIX KHCJIOT. AMpubommaeckme
(YHKIIMM TMKJIA TPUKApOOHOBBIX KucioT. CHHTE3
ATO. OKHCITUTENHEHOE (dhochopunupoBanwue.
DHepreTuveckuii OajaHc OpOXKEHUS U JIbIXaHUS.
Jrsixanme u (hu3nOIOTIYECKIe norepu
OMOJIOTHYECKOTO CHIPBS IpU XpaHeHNH. DOTOCHHTE3.
O6miee ctpoeHHe (GOTOCHHTETHIECKOTO armapara.
CymHOCTh (HOTOCHHTE3a, CBETOBBIE W TEMHOBHIC
peakmuu. Ilormomenne >HEPTUH CBETa, TPAHCIIOPT
9NeKTpOoHOB " (oTodochopunupoBanue  mpu
¢doTocunuTe3e. 3anacanue sHepruu. CHHTE3 Kpaxmana
1 TIIMKOTEHA.

OK-7, OIIK-3,
IIK-14, I1K-15

OOMeHa a30Ta U CHHTE3
Oenka

AccMMMIIAIMS  a30Ta W HHATPATOB PACTCHHUSAMHU.
IlepBuunbiii  cuHTe3  aMHHOKHCIOT.  [Ipsimoe
aMUHHPOBaHUE u nepeaMHIHAPOBAHHE.

OK-7, OIIK-3,
I1K-14, I1K-15




AmuHoTpaHcdepassl.  BTopumuHoe — obpaszoBaHue
aMUHOKHUCIIOT npu THIIPOIIH3E OEJIKOB.
[Mentuaruaponaspl.  KaraGonwm3sM  aMHHOKHCIIOT.
CoBpeMeHHbIE TIPECTABICHUS O OMOCHHTE3e OCITKOB.
HyxnenHoBele KHCIOTBI W OHMOCHHTE3 OEIKOB.
MexaHn3M Tiepeaun TeHeTHIeCKOH nH(OpMaNuy OT
JIHK k pubocowme.

IIpouecc Tpanckpumnuuu — cunte3 matpuano PHK.
Tpancmoprasie PHK u ux pons B OnocuHTe3e Oenka.
AxTHBanAsA aMUHOKHUCIIOT " oOpa3oBaHme
amuuoauun-T.PHK. Pubocomer Hu rpoiiecc
TPaHCIAIINH. O6pazoBanue TTOJIATICTITHTHOM
LIETIOYKA C 3aJaHHOM TIEPBUYHOM CTPYKTYPOM.
[TocTTpancnanuoHHas MOTUHUKATIAST u
(hopmupoBaHHe OEIKOBOH TrI00YIIHI.
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Opranuzanys
peryssinust OOMEHHBIX
MPOIIECCOB

MeTtabonmrueckre mpolecchl. Paznenenue mporeccon
BO BpEMEHH U MPOCTpaHCTBE. MeTaboIMIeCKHii TyTh

- COTJTacOBaHHAS MIOCTIEIOBATENEHOCTh
(hepMEeHTaTHBHBIX peaKkiui. XapaKkTepUCTUKU
MeTa0OIIMYECKIX MyTeH: MIPOCTPAaHCTBEHHAS

Jokamm3anus  (epMEHTOB, KOMITaPTMEHTAJIH3aLus,
TKaHe- W OpraHocnenuuIHOCTh. BTOpHuHBIE
MeTaboauThl. MynbTH(EpMEHTHBIE aHCaMONMM Kak
ciyJau MTOJTHOU acconuanuu peakiuit
MeTabonmueckoro myTH. lloHSATHE O KITIOYEBBIX
¢depmentax. KoHTpoms kommdectBa (epMeHTa H
KOHTPOJb  aKTUBHOCTH  (epmeHTa. Perymsmms
KOJIM4YeCTBA  MOJEKyl  (epMeHTa B  KIETKe
(koMIMapTMEHTE) HW3MEHEHHEM CKOPOCTH CHHTE3a,
aKTUBalMU U pacnajna. YacTuuHbIN (OrpaHUYEHHBIN)
MIPOTEONN3 KaK MEXaHN3M aKTHBAIMH M HHAKTHBAIIIH
¢dbepmenrta. Perymsimus ckopocTH (GepMEHTATUBHOM
peaxmn JIOCTYITHOCTBIO cybcTparoB u
KO(haKTOPOB/KOPEPMEHTOB.
Acconmanus/mucconuanysi GEpMEHTOB B PETYIISAIIUN
ux AKTHUBHOCTH. Perymsus KOBAJICHTHOM
Moaupukanmen.  Aiocrepwueckas — peryJsIus.
Perynsamust 1o  mpUHOMITY  OOpaTHOW  CBSI3M.
N3odepmenTHBIH CIIEKT] u perynsuus
MeTraboarueckux myTei. Kackambl ¢pepMeHTaTHBHBIX
peakiuuil MpPOTEOJIUTUYECKHE KacKaiabl (cucreMa
CBEpTHIBAHUS KPOBH W Jp), (EepMEHTATHBHEIC
KackaJipl TIepefauyn CUrHaja (aJeHUIATIUKIa3HbIN U
np.). OCOOCHHOCTH OpraHu3aId OMOCHHTETUIECKIX
MIPOIIECCOB y JYKApHUOT W MpOKapwuoT. Kietounsie
opraHeiibl. Poib KIETOYHON CTEHKM M KIETOYHBIX
MeMOpaH

OK-7, OIIK-3,
I1K-14, TIK-15

11

CoBpeMeHHBIE METO/TBI
MOJICKYJIAPHOM
OHOJIOTHH B UX
MIPUMEHEHUE B
OHMOTEXHOJIOTHH

MuKpoOpTraHu3MBI KaK TIPOAYIIEHTHI B
OMOTEXHOJIOTHH. Tpancdopmarust
MHUKpOoOpranu3MoB. IlomydeHue KymIbTyphl KIETOK
pacTeHH. Hcnons3oBanue  KylIbTUBHUPYEMBIX

KJIETOK paCTeHHI IS TOJy4deHusl pa3nuaHbix bAB

OK-7, OIIK-3,
I1K-14, ITK-15

npoueccsl

6. Coodeprcanue cemunapckux, NPAKMU4ecKux 3anamuil (1adopamopnozo
npakmuxkyma)
Y4eOubiM miaHoM 1o HampaBieHuto 18.03.02 «3Imuepeo- u pecypcocbepezarowue

68 XUuMuyeckou mexHojlocuu,

Hepmexumuu u OUOMExXHOJIo2UU» HE




MPEIYCMOTPEHO  MPOBEACHHUE  IPAKTUYECKUX  (CEMHHApPCKUX) 3aHATHUU IO

nucuuIinHe «OCHOBBI OMOXUMUM M MOJIEKYJISIPHOW OHOJIOT U »

7. Cooepotcanue 1a60pamopHbIX 3aHAM UL

HGHBIO SABIACTCA IMPaKTHUICCKOC OCBOCHHC CTyACHTaMU1 HAay4HO-
TCOPECTUICCKHX MOJIOKCHUM 6I/IOXI/IMI/II/I, OBJIaACHHEC MU TEXHUKOU
SKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ N aHaJin3a II0JIYUYCHHBIX PE3yJIbTATOB,

NPUBUTHE HABBIKOB pPAa0OTHI C JAOOPATOPHBIM 0OOPYAOBaHUEM, KOHTPOJBHO-
U3MEPUTENIbHBIMU NPUOOpPAaMU U BBIYUCIUTENbHON TexHUKOH. Ilpu BbIMONHEHUU
1a00paTOpPHBIX pabOT CTYIEHTHl JOJDKHBI HAy4dMThCs O€30MacHBIM IpueMam
oOpaleHus ¢ XMMHYECKHUMM pEakTUBaMH, MpubopaMu M MOCYI0H, mpHoOpecTu
HaBBIKM HCCIIEJOBAHUSA CBOMCTB aMUHOKHCIOT, O€lKOB, ()EPMEHTOB, XHUPOB U
yIJI€BOJIOB, M TMPHOOPECTH HABBIKM HCIOJIb30BAaHUS CIPABOYHON U HAyYHOMU

JUTCPATYPBHI.
Ne Pazgen Yacsl HaumenoBanue Kpartkoe conepxxanne | ®opmupyembie
n/n JHCIMIIJIMHBI J1a60paTOPHOIi padoThI KOMIIeTeHIMH
1 Broanbrii PaboTta c xumuuecko | Ilpurortosienue
WHCTPYKTaX U nabopaTopuu ¢ | HeoOXOTUMBIX OK-7, OTIK.3,
mpaBuiia paboThI 1 OMOJIOTMYECKUMHU 00 BEKTAMHU pacTBOpPOB u TTK-14. TIK-15
B XUMHYECKOM PEaKTUBOB, OOy4YCHHE ’
nab0opaTopun pabote Ha mpubopax -
2 benku n KauecTBeHHble  peakuuMu Ha | U3y4YeHHUE peakiuit
AMHUHOKHUCIIOTHI aMUHOKHCIIOTBI ¥ BBISBICHUE | OTKPBITHS TIPOCTHIX
aMUHOKHCIIOTHBIX OCTaTKOB B | OCTKOB,  IpPOBEICHHE
Oenmkax BETHBIX pEaKIud Ha
2 :MI/IHOKI/ICHpOTBIH OK-7, OIIK-3,
’ [IK-14, I1IK-15
H3ydeHHe
MIPEICTaBICHHOCTH
aMUHOKHUCIIOT B
Pa3IMYHBIX OeITKax
3 benku u ®dusnko-xuMudeckre cBoicTBa | OnpenencHue (GU3NKO- OK-7. OTIK-3
aMUHOKHCIIOTHI 2 0eIKoB XUMHUYECKAX  CBOWCTB TK-14, TIK-15
Pa3IMYHBIX OCEITKOB
4 benku u CriekTpopoTOMETPUIECKOE KOJIMYECTBEHHBIN
AMUHOKHCIIOTEI ) oTpe/IeIICHNE KOJIMYeCcTBa Oellka | aHauu3 coIep KaHUS OK-7, OIIK-3,
Oemka B pa3IUYHBIX TIK-14, TIK-15
MPOAYKTAX MATAHUS
5 Benku n Pasnenenne cMecu O€JIKOB [IpoBenenune
AMUHOKHCIIOTEI ) TeJIBITPOHUKAOIIEH OK-7, OIIK-3,
xpomaTorpadun [K-14, TIK-15
OeITKoB
6 Benkn n ) Pasnenenne cmecu O€JIKOB MpOBeICHUE OK-7, OIIK-3,
aMUHOKHCIIOTHI aJ1eKTpodope3a OEIKOB ITK-14, TIK-15
7 DepMeHTHI Omnpenenenne AKTUBHOCTH | KQUECTBCHHBIC PEAKIINU
10 (dhepmeHTOB Ha (epMeHTH W uX OK-7, OIIK-3,
KOJMYECTBEHHAS TIK-14, TIK-15
OIICHKA
8 YrieBoapt OOGHapykeHHEe YTIIeBOIOB MIpOBeICHUE
: 4 > a g KS‘{CCfBeHHHX OK-7, OIIK-3,
9 [IK-14, I1IK-15
peaKuyii Ha YTIeBOIbI
9 YrieBoapt CBolicTBa yIJIEBOJOB H3YyYCHUE W3HKO-
: 4 e xu}nf/lqnqecmx %BOIZCTB OK-7, OTIK-3,
[IK-14, I1K-15
Pa3NUYHBIX YTICBOIOB
10 JIntmmaer CBolicTBa JIUITHUIOB H3YyYCHUE CBOWCTB OK-7, OIIK-3,
6
JIUTIUJIOB, TIPOBEJICHUE TIK-14, TIK-15




pPEaKIy OMBIIICHHUS
11 Burtamunst CBolicTBa BUTAMHUHOB MpOBEJCHUE
KEIB.)‘{CCTBQHHBIX OK-7, OIIK-3,
9 [IK-14, ITK-15
peaxnyii Ha BUTAMUHBI
12 HyxnennoBbie HyknenHoBble KHCIIOTBI W HX | BBIJCJICHHE
KUCJIOTBI CBOMCTBA HYKJICHHOBBIX ~ KHCIIOT OK-7, OIIK-3,
u3 Pa3TMYHBIX TIK-14, TIK-15
00BEKTOB
13 HyxnenHnoBsie MeTtonpl aHaM3a HYKJIEHHOBBIX | 3JeKkTpodopes OK-7, OIIK-3,
KUCJIOTBI KHCIIOT HYKJICHHOBBIX KHUCIIOT TIK-14, TIK-15
14 CoBpeMeHHbIE KomMmrmstoTepHbie Metonsl | O6paboTka
METOJBI aHaJN3a HyKJIEHHOBBIX KUCIIOT M | PE3yJIbTaTOB
4 pesy OK-7, OIIK-3,
MOJICKYJISIPHO- 0eIKkoB aekTpodope3a OeNKoB
[IK-14, I1IK-15
OHMOIIOTHIECKOTO 1 HYKJIEHHOBBIX KHCIOT
aHaym3a

*Bce nabopamopHvie pabomvl NpoBOOAMCs 6 nomewjeHuu yuebHou Jnabopamopuu Kageopvi
«IIpomvluinennoti buomexnono2uu»

8. Camocmoamenvnan paboma 6axkanaepa

Ne TeMbl, BBIHOCHMBbIE HA Yacel ®opma CPC dopmMupyemble
n/n CaMOCTOSITEJILHYI padoTy KOMITETEHI[HH
MOJArOTOBKA K BBIOJHEHHIO
nabopaTopHOA paboTHI, OK-7, OIIK-3
1 X 1 ! ) )
povatorpagus demkos 0 aHaIN3 HAYYHO-TEXHUYECKOM [IK-14, TIK-15
JIUTEPATYPHI
HO/ITOTOBKA oTyera o
2 Xpomatorpadus 6eIKoB 6 e;l JIbTaTaM  J1abopaToOpHON OK-7, OLIK3,
p p pesy. paTop [K-14, ITK-15
paboThI
MOJArOTOBKA K BBIMOJHEHHIO
nabopaTopHOA paboTHI, OK-7, OIIK-3
1 . 9 9
3 InexTpoopes benxos 0 aQHaIN3 HAYYHO-TEXHUYECKOM [IK-14, TIK-15
JIUTEPATYPHI
HOJIrOTOBKA oTyera o
4 DnekTpodopes GeTKoB 6 e;l neratam  naGopatopoii | ok OLK:3,
poQop pesy. patop TK-14, TIK-15
paboThI
MOJArOTOBKA K BBIMOJHEHHIO
5 | BolgeneHue HyKJIE€UHOBBIX KUCIOT 7 AabopatopHoit padorL, OK-7, OIIK-3,
A y aHaIN3 HAYYHO-TEXHUYECKOM [IK-14, TTIK-15
JIUTEPATYPHI
HO/IrOTOBKA oTyera o
6 Onexrpodope3 HyKISHHOBBIX 6 A IBTATAM  AGODATODHOIN OK-7, OIIK-3,
KHCIIOT pesy. OpaTOPHO IIK-14, [IK-15
paboThI

9. chwlbsoeauuepeﬁmuuzoeoﬁ cucmembsl ouenKu 3HAHUIL.

IIpyn ouneHke pe3ysbTaTOB JEATEIBHOCTH CTYIEHTOB B PaMKaX IUCLHILIMHBI
«OCHOBBI OHMOXMMHMHM M MOJEKYJISIPHOW OHOJIOTUM» HCIONb3YETCS PEUTUHTOBas
cucreMa. PeilituHroBass oueHka ¢QOpMUPYETCSs Ha OCHOBAaHHWU TEKYILIEro U
IPOMEXYTOYHOTO KOHTPOJs. MakcuMallbHOE U MUHHUMAaJIbHOE KOJMYECTBO OAaioB
10 pa3IM4YHBIM BUAAM Yy4eOHOM paboTel onucaHo B «[lomoxxeHun o OayibHO-



PEUTHHIOBOW CUCTEME OLIEHKU 3HAHUW CTYJIECHTOBY.

[Ipu w3yuyeHun puUCUMIUIUHBI «OCHOBBI OMOXMMHH M MOJICKYJSIPHON
OMOJOTUN» TPEAYyCMAaTPUBACTCS BBINOJHEHUE WIECTH KOHTPOJIBHBIX TOYEK: 5
KOJUIOKBUYMOB, 1 pedepara. 3a 3TH KOHTPOJIbHBIE TOYKU CTYJACHT MOXET MOJYYHUTh
MaKCUMaJIbHOE€ U MUHIMAJIHHOE KOJUYECTBO OAIIIOB (CM. TaOIHILy).

3a DK3aMEH CTYJICHT MOXET MOJYy4YUTh MUHUMYM 24 Oajia u MakcuMmyM - 40
0amnoB. B nutore MakcuManbHBIA PEUTHHT 32 U3Y4Y€HHUE TUCIUIUIUHBI cocTaBisieT 100
OaJLIoB.

Ouenounvie Ko Min, 6annos Max,
cpeocmea J1-80 oannoe
Koanoxeuym 5 29 50
Pegpepam 1 7 10
IK3amen 24 40
Hmoczo: 60 100




10. Hngopmauuonno-memoouueckoe ooecneuenue OUCUUNIUHbBL

10.1. Ocnosnaa numepamypa

[Ipy wW3yyeHWH NUCIUTUTHHBI
OMOJIOTHUH»
WCIIOJIL30BAaTh CIICAYIOIIYIO JINTEPATYPY:

«OCHOBBI
B KayeCTBE OCHOBHBIX HMCTOYHHKOB HH(POPMAIUA PEKOMEHIyeTCs

OMOXMMHH ¥  MOJIEKYJIAPHOU

OcHOBHbIE HCTOYHUKH UHPOPMALH

Kos-Bo 3Kk3.

OcHoBbl Onoxumun: Yuebnoe nocobue / T.J1.
Ayaspman, T.I'. I'enepanosa, I'."M. CycnsHok. -
M.: HULL Uudpa-M, 2013. - 400 c.: 60x90 1/16.
- (Beiciiee oOpazoBanue: bakanaBpuar).

9BC «Znanium.com»
http://znanium.com/catalog.php?bookinfo=363737
JlocTym u3 110001 TOYKH UHTEPHETA MOCIIe
peructpauuu ¢ [P-agpecos KHUTY

Mainxkosa, O.B. OcHOBBEI OMOXHUMHHI
[DnexTponHsIit pecypc] : yue6. mocodue / O.B.
Manxkogsa, O.A. Ilerpos, M.E. KitoeBa. —
OnektpoH. nan. — UBanoso : UT'XTY, 2009. —
48 c.

OBC «Jlaub»
https://e.lanbook.com/book/4508. — 3arun. ¢
JKpaHa.

JlocTym u3 110001 TOYKH UHTEPHETA MOCIIe
peructpauuu ¢ [P-agpecoB KHUTY

bapeiesa E.C., bapanosa O.B., I'am6ypr T.B.
Teopernueckue OCHOBBI OMOXUMUHU: ydeOHOE
nocobwue. / E.C bapsimesa, O.B. bapanosa, T.B.
I'amOypr. — OpeHOyprckuit roc. yHUBEpCHUTET. -
OpenOypr: OI'Y, 2011. - 360 c.

3bC «Kuurohona»
http://www.knigafund.ru/books/183380 locTym u3
M000# TOUKHM HHTEpHETA Mocye perucrpamnuu c IP-
anpecos KHUTY

bappiesa E.C. [IpakTudyeckue 0CHOBBI
o6uoxumun: yaeonoe nocobue E.C baprimesa,
O.B. bapanosa, T.B. I'am0ypr. - OpenOypr:
oIy, 2011.- 217c.

3bC «Kuurohona»
http://www.knigafund.ru/books/180473
JlocTyn u3 11000# TOUKH HHTEpHETA Moce
peructpauuu ¢ IP-anpecos KHUTY

Yuncon, K. [IpuHIUTIBI 1 METOIBI OUOXUMUU U
MoJeKkyssipHoi 6uonoruu / Yuicon K. ; Yomukep
k. — Moscow : BUHOM, 2015 .—
[TpuHIHIBI ¥ METOABI OHOXUMUH U
MOJICKYJISIPHOW OMOJIOTUHU [ DIEKTPOHHBIH
pecypc] / pen. K. Yuncon u [Ix. Yonkep. - M. :
BMHOM, 2015. — ISBN 978-5-9963-2877-2 .

OBbC «KOHCYNbTAHT CTYAEHTA»
http://www.studentlibrary.ru/book/ISBN978599632
8772.html

JlocTyn u3 110001 TOUYKH HHTEpHETa Moce
peructpauuu ¢ [P-agpecos KHUTY

10.2 /lonoanumenvuasn tumepamypa

B kayecTBe  JOMOJHUTENBHBIX HMCTOYHUKOB HMH(GOpPMAIMM  PEKOMEH]yeTCs
UCIIOJIb30BaTh CIAEAYIOUIYIO JIUTEPATYPY:
JonosHuTeEIbHBIC HCTOYHMKH HHpOpMaLHH KoJa-Bo 3k3.

Humutpues, A. /1. buoxumus [DneKTpoHHBIN
pecypce] : YaebHoe mocodue / A. JI. lumurpues,
E. [I. AmOpocseBa. - M. : 3narenbcko-
ToproBasi koprioparus «JlamkoB u K°», 2012. -
168 c. - ISBN 978-5-394-01790-2.

OBbC «Znanium.com»
http://znanium.com/catalog.php?bookinfo=415230
JlocTyn u3 11000# TOUKH HHTEpHETa Moce
peructpauuu ¢ [P-agpecos KHUTY

Kysnenosa, O.}O. buoxumus: 1abopaTopHbIii
MPAaKTUKYM [ DJIeKTPOHHBIN pecypc] : yuel.
nmocobue — DneKkTpoH. naH. — Kazans :
KHUTY, 2010. — 87 ¢. — Pexum nocryna:

OBC «Jlaub»
https://e.lanbook.com/book/13267

JocTym u3 110001 TOYKH UHTEPHETA MOCIIe
peructpauuu ¢ [P-agpecoB KHUTY

buooprannueckas xumusi: yueouuk / .B.

9BbC «Znanium.com»




Pomanosckuii, B.B. bontpomerok, JI.T. http://znanium.com/catalog.php?bookinfo=502950
I'uapanoBuy u ap. - M.: HUL] UHO®PA-M, Hog. |[locTymn u3 m000# TOYKH HHTEPHETA MOCTIE
3HaHue, 2015. - 504 c.: 70x100 1/16. - (Beiciiee |peructpanuu ¢ [P-angpecoB KHUTY

obpazosanue) (Ilepernér 7b11) ISBN 978-5-16-
010819-3, 1300 5k3.

JlonyxoB, JI.B. buoxumus [D1eKTpOHHBIN OBC «Jlanb»

pecypc] : yueb.-metoa. mocodbue / JI.B. Jlomyxos, [https://e.lanbook.com/book/13266

10.B. banakupeBa. — DNEKTPOH. JaH. — Jloctyn u3 11000# TOUKH HHTEPHETA MOCIIe
Kazaus : KHUTY, 2010. — 67 ¢c. — peructpaunu ¢ [P-agpecop KHUTY

10.3. dnekmponnwvle ucmounuku unghopmayuu
[lpu w3yuenun npuctMIUIMHBL «OCHOBBI OHMOXMMHH ¥ MOJICKYJISIPHOMN
OMoNOruM»  PEKOMEHJOBAHO  HUCIOJB30BAaHHWE  AJNEKTPOHHBIX  HCTOYHUKOB
uH(pOpMaLIUU:
. OnexrponHbi katanor YHUL] KHUTY — Pexum nocryna: http:// ruslan.kstu.ru
. Hayunas Onexrponnas bubnuorexa (HOb) — Pexxum noctyma: http:// elibrary.ru
. ObC «Jlanb» - Pexxum goctymna: http://e.lanbook.com/books/
. OBC «Kuura®onpg» - Pexxum nocryna: www.knigafund.ru
. OBC «bubnmuoTex» - Pexxum moctyna: http://kstu.bibliotech.ru
. 9bC «PYKOHT» - Pexum noctyna: http://rucont.ru
. 9bC «IPRbooks» - Pexxum noctyna: http://www.iprbookshop.ru

. 9BC «Znanium.com» - Pexxum noctyna: http://znanium.com

O o0 N N W B~ WD =

. OBC «KoHcynpTaHT cTyAeHTa. DIeKTpoHHass OMOIMOTEeKa TEXHUYECKOTO By3a» -
Pexxum noctyma: http://www.studentlibrary.ru

10. OBC «YHuBepcuterckas oubanoreka Onmnaitn» http://biblioclub.ru

CornacosaHo:

3as. cexropomM OKY® ™=




11. Ouenounvie cpeocmea 011 meKyuLec0 KOHMPOAA YCneeaemocmu,
NPOMEIHCYMOUHOI ammecmayuu no UMmo2am 0Ce0eHus OUCUUNIUHDL

JIns mpoBeNeHUs] TEKYHIEro KOHTPOJIS YCIEBAEMOCTH M IMPOMEXKYTOYHOM
aTTecTallid CTYJAEHTOB Ha COOTBETCTBME WX JOCTIKEHHH IMJIAHUPYEMbIM
pesynbrataMm oOydeHusi mo auciuiinHe «OCHOBBI OMOXMMHUU M MOJICKYJISIPHOU
ouonorun» pazpadboranbl GoHAbl oleHOUHbIX cpeAcTB (DOC), KoTOphIe ABISIOTCS
COCTaBHOUM 4acThl0 pabouedl mporpamMmbl 10 AuciuIuHe «OCHOBBI OMOXUMUU H
MOJIEKYJIIPHON OUOJIOTHH» U 0(OPMIIEHBI OTIIETBHBIM IOKYMEHTOM B COOTBETCTBUU
C TIOJIOKEHUEM O (POHJIE OIEHOYHBIX CPEICTB MO JUCIUTUIAHE (MOTYIIIO).

12. Mamepuanvho-mexnuueckoe odecneuenue OUCYUNIUHbBL

B  kauecTBe MaTepHalbHO-TEXHUYECKOTO  OOECTeueHus: AUCLUUILINHBI
UCIIOJIB3YFOTCS:
- JUIT  TPOBEAEHUSI JICKIMOHHBIX 3aHSITUW - ayJUTOpUs, OCHAICHHAsS
MYJIbTUMEIUUHBIM 000pyZOoBaHUEM (IIPOCKTOpP, SKpaH, KOJOHKH) JUIsl UTEHUS
JEKUAN-TTPE3EHTALUN;
- JUTSl TIPOBEICHMs Ta0OPATOPHBIX 3aHATUM - KOMIIBIOTEPHBIE KIJIACCHI Kadeapbl
[1bT, ocHamieHHbIE COBPEMEHHBIM 000pY10BaHUEM;
- JUISI CAaMOCTOSTENIbHOM paboThl - KOMIIBIOTEPHBIE KJIACCHI, MOAKIIOYEHHBIE K
cetn «MHTepHeT» ¢ obOecrneueHueM JAO0CTyNa B JIIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbHyo cpeny ®I'BOY BO «KHUTY», mpeactaBieHHYIO pecypcamu
caiita yHuBepcuterta http://www.kstu.ru;
- METOAMYECKue ocoOus/yKa3aHusl I1s1 BBIIIOJIHEHHUS JTA0OPATOPHBIX 3a/1aHUIA;
- nuuen3uoHHbli goctyn Kk OBC, B/l U OTOenbHbIM 3JIEKTPOHHBIM BEPCHUSIM
u3aaHui u3 mooboi Toukn MHTEpHET mocne peructpanuu ¢ kommnbiotepoB @I'EOY
BO «KKHUTY »;
- JUIEH3UOHHOe TporpammHoe obOecnedeHue: 110 Microsoft mo mporpamme
DreamSpark, 6pBmas MSDN; Windows 7 Version 1511; MS Office 2010-2016
Standard.

13. Obpazosamenvhvle mexnonouu
OCHOBHBIE UHTEPAKTUBHbBIE (JOPMBI U YJEJIbHBIN BEC 3aHATHUN, IPOBOJAUMBIX B
MHTEPAKTUBHBIX (hOpMax, MPUBEJEHBI B TaOJIUIIE:

JucuuninHa WMHTepakTUBHBIEC YaChI OO6pa3zoBaTeabHbIC
Bceero | Jlek. | JIa6. | Ilpakr. TEXHOJIOTUU
b1.B.JIB.5.1 «OcHoBbl | 24 10 14 - TBOpueckue 3ananusl.
OMOXUMUU U KomnbrotepHas
MOJICKYJISIPHOM CUMYJISITIHS.
OMOJIOTHUH» Pabora B Mmaibix
rpyTmimax.




