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1. Ilesin ocBOeHUs AU CHMIIIMHBI
Ilenpt0o  OCBOEHHUS  JUCLMIUIMHBI  SIBISIETCS  W3YYEHHE CTPYKTYpbl OHOINOIMMEpPOB U
HU3KOMOJIEKYJIAPHBIX OPTaHUYECKUX COEAMHEHH, 00pa3youIiX XKUBYIO MATEPUIO, a TAaKXKEe U3ydCHHE
IPUHIUIIOB YPOBHEBOM OpraHM3alMyd OHONOJIMMEPOB. DTO MO3BOJMT BBIIYCKHUKY CHEMAIUTETa
YCIIEIIHO pealn30BaTh ce0s B JaibHEHmed mnpodeccHoHaNbHOM NesSATeNbHOCTH: MEeJarornyeckoil u
HaY4YHO-HUCCIIEJ0BATEIIbCKOM.
3agauu Kypca:
e chopMHpPOBaTh y CTYJIEHTOB-XMMHUKOB IMPEACTaBIECHUS O CTPYKTYpPE OpPraHUYECKHX
COEMHEHUH, 00pa3yIoLINX )KUBYIO MAaTEPUIO,
® U3y4YUTh CBOMCTBA BaXHEUIIMX OMONOIUMEPOB: OEIKOB, HYKJIEHHOBBIX KHCIOT,
YTJIEBOJIOB, a TAKXKE B3aMMOCBSI3b 3TUX CBOMCTB CO CTPYKTYPOIl MOHOMEPOB,
e Jarpb OOImMe TMpencTaBlieHUs 00 OOMEHE BEIIECTB W DHEPTrUM B JKHUBBIX CHCTEMaXx,
pPaccMOTPETh YPOBHHU PETYJIALUNA OOMEHHBIX IIPOLIECCOB,
® HAy4YMUTbh CTYJIEHTOB-XMMHUKOB I0JIb30BaThCs Y4eOHON JIUTEpaTypoid, MOHOTpapHsIMH,
HaY4YHBIMH NEPUOANYECKUMHU U3JIaHUSIMU 110 OMOXUMUHU U MOJIEKYIISIpHON OMOJIOTHH, B
TOM YHCJIE Pa3MEIIEHHBIMU B 3JIEKTPOHHBIX 0MOanoreunsix cucremax (9bC).

2. MecTo mucuuiiimHbl B cTpykrype OIl

JlucuuninHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa30BaTeIbHONU MPOrPaMMBI.

CTyneHT, TMPUCTYMAOMUNA K HM3y4EHUIO JAHHOW TUCIUIUIMHBI, JODKeH 00Ja1aTh 3HAHUSMH,
YMEHMSIMH W HaBbIKAMH, IIONy4YEHHBIMU paHee B XOJe u3ydyeHus aucuuiuind: «OOmas u
HEOpPraHWYECKast XUMHUsSI», «AHAIUTHUECKAs XUMHU», «Oprannyeckast Xumus», «Ousznueckast XuMusi».

Jl71st ocBOCHUS JaHHOW JUCIMILTUHBI 00YyUaOIUICS TOJKEH:

3HaTh: (YHKIHMOHAIBHBIE TPYIIIBI OCHOBHBIX KJIACCOB OPTaHMYECKUX COCAMHEHUN U XUMHUYECKHE
CBOMCTBA A3TUX COEIWHEHUW; B3aUMOCBSI3b MEXKIYy CTPOCHHUEM OpPraHWYECKUX COCIMHEHHM M UX
XUMHUYECKUMH CBOMCTBAMH, OOIIME MpeACTaBICHUs 00 SHEPreTHKE M HAIMPABIECHHOCTH XUMHUYECKHX
peakiMii; MEeTO/Ibl KOJIMUYECTBEHHOI'O U KAU€CTBEHHOT0 aHAJIM3a OPTaHUYECKUX COCIMHEHUM.

YMeTh: 0JIb30BaThCSl CTAHJAPTHBIM JTA0OPATOPHBIM 000OPYAOBAHUEM U XUMUYECKOMN MTOCYI0M AJIs
BBINIOJIHEHHS] OKCIIEPUMEHTA IO M3BECTHOM METOJMKE; BBINOJHATh pPacuy€Tbl IO YpPaBHEHUSIM
XUMUYECKUX PEAKIUH; YCTaHABIMBATh B3aMMOCBSI3b MEXK]Y CTPOCHHEM OPTaHMYECKUX COCAMHEHHUHN U
UX XUMHYECKUMU CBOMCTBAMH;

HNMeThb: HaBBIKK pabOTHI B XUMUUYECKOW JTAO0OpaTOpUH, COOTIOasi HOPMBI O€30MTacCHOTO OOpaIeHus
C XMMHUYECKHMH BEIIECTBAMHU; HABBIKU BBITIOJHEHHS J1a00paTOPHOTO HKCIEPUMEHTa 10 OpraHu4eCcKOn
XUMUU; PAKTUYECKHUH OIBIT CTATUCTUIECKON 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.

VYcneniHoe OCBOGHHE MAaHHOW MUCHUIUIMHBI OyJeT CHOoCOOCTBOBAaTH TOTOBHOCTH CTYACHTOB K
OCBOCHHIO JUCHUTIITUHBI « OCHOBBI METUIIMHCKON U (hapMaIieBTUUECKON XUMHUN».

3. [InanupyemMble pe3yJbTaThl 00yUeHHs MO TUCHUTLINHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIINHA

[Tpu ocBOEHMHU AUCHHUILIMHBI (OPMUPYIOTCS CIEAYIOLIME KOMIIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

0) obmenpodeccronanpbie (OIMK):

OIIK-1: cmocobeH  aHanmM3UpOBaTh, HUHTEPNPETHPOBATH U 0000mIaTh  pe3yJabTaThl
HKCIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUECKUX PA0OT XUMHUUECKON HAIPaBIEHHOCTH;

OIIK-2: crnocobGeH NpoOBOIUTh XMMHUYECKMHA HKCIEPHUMEHT C HCIOJIb30BAaHHEM COBPEMEHHOTO
00opyoBaHus, cOOJII0Tasi HOPMBI TEXHUKH O€30TIaCHOCTH.
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3.2. llepeyeHs NJAHUPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
(hopMHupyeMbIMH KOMIIETEHIIUSIMU

B pesynbrare 0CBOCHUS NUCHUILTUHBI 00YYaIOLIHIACS JOIDKEH:
3HaTh:
- CTpOEHHE U CBOMCTBA MPHUPOJIHBIX OMOTOIMMEPOB, YPOBHU UX OpraHu3anuu B xuBoi mpupoae (OITK-
1);
- 6azoBble mousTus onoxumun (OITK-1);
- 0C00eHHOCTH (PYHKIIHOHUPOBAHHS (PEPMEHTOB KaK TUITUYHBIX Onokaraau3aropos (OITK-1);
- OCHOBHBIC TNPHUHIMIIBI MAaTPUYHOTO cuHTE3a Ouomnonmmepos: pemukanuud JIHK, Tpanckpumnmm,
tpaucisnuu (OITK-1);
- TPUHIMITEI pabOTHl yueOHO-HAyYHOU ammapaTypbl, UCTIOIb3YEeMON Ui MPOBEACHUS OMOXUMHUYECKUX
9KCIIEPUMEHTOB: (POTOIEKTPOKOIOPUMETPA, IPHOOpa IS 30HATIBHOTO 3JeKTpodopesa, 1adbopaTOpHOTO
nonomepa (OITK-1, OTIK-2);
- TEXHUKY 0€30MaCHOCTH MpH paboTe ¢ omacHbIMK OnosornueckuMu matepuaiamu (OITK-2);
- Mepbl I0BpaueOHO TTOMOIIIHY TOCTPaJaBIIMM Ipu padote ¢ BpeaubiMu BemectBamu (OT1K-2).
Ymers:
- NPUMEHATh 3HAHWE OCHOBHBIX (PM3MYECKMX M XUMHUYECKHX 3aKOHOB IPH OOBSCHEHWH MEXaHH3MOB
xusnenestensaocta (OITK-1);
- BOCIPOU3BOAHMTH XHWMHYECKYIO CTPYKTYpy OHONOJIMMEPOB M COCTaBISIOIIMX WX MOHOMEPOB,
XapaKTepU30BaTh TUIIBI CBSI3EH, 00ECIIEUMBAIONIUX YPOBHEBYIO OpPraHU3AIMIO OEIKOB U HYKJIEHMHOBBIX
kucnot (OITK-1);
- OXapaKTepHu30BaTh (GaKTOPHI, BRI3bIBAIONIUE JeHATYpaluio ouornonumepos (OITK-1);
- BBINOJHATH AaHANU3 MIPUPOJHBIX OOBEKTOB C IENbIO OMpPENEleHHs] B HUX OCHOBHBIX KIIACCOB
OMOJIOTMYECKH 3HAUYUMBIX opranndeckux coeanHenuit (OITK-1, OTIK-2);
- MPOBOJUTH OLEHKY BO3MOXHBIX PHUCKOB IpH paboTe C BPEAHBIMM XMMHYECKHMMM BEIIECTBAMH U
MOTEHIMAJIHHO OIMACHBIMH OHOJIOTHYECKUMH OOBEKTaMH (JOHOPCKask KpOBb, CBIBOPOTKA KpPOBH,
spUTpoLUTapHas Macca, moua u ap.) (OIIK-1, OITK-2).
HNmeTh npakTHYECKHUI ONBIT:
- HUCHOJb30BaHHS METOAOB KAauyeCTBEHHOIO M KOJUYECTBEHHOTO aHalM3a OCHOBHBIX KIJIACCOB
OHMOJIOTUYECKH 3HAYMMBIX OPTaHUYECKUX COSAMHEHHH, BBIACTICHHBIX U3 pupoaHoro marepuana (OITK-
1, OTIK-2);
- paboTHl Ha cepuiftHOM OOOPYIOBaHUH, HCIIOJIBE3YEeMOM B TPAKTHKE aHAIM3a MPHPOIHBIX OOBEKTOB
(OIIK-1, OIIK-2);
- OKa3aHUs MEePBOI MOMOIIM MOCTPANABIINM ITpH padoTte ¢ Bpeaubivu BemectBamu(OITK-1, OITK-2);
- IPEJICTABICHUS SKCIIEPUMEHTAIIBHBIX JJAHHBIX, MIOJIyU€HHBIX B X0OJI€ MPAKTUKyMa 110 OMOXUMHH, B BUIE
oruetos (OITK-1, OIIK-2).

4. O0beM U coaep:kaHue TUCHUTIIHHBI

OO0BbeM TUCHMILIMHBI cocTaBiseT 4 3aueTHble equHULbI (144 vaca).

4.1. Conep:xkaHue JUCHUIJIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOEe C BHIAMU WU
TPYA0EMKOCTHI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA
O0beM MHOM KOHTAKTHOW PabOThI M CAMOCTOATEILHON pab0Thl 00YYArOIIETOCs 0 JUCITUIINHE YKa3aH
B yueOHOM IUTaHe 00pa30BaTEeNbHON MPOTPaMMBL.

Ne
n/m Paznenst (TeMsr)
JUCLUTUTAHBI

Buger 3amsThii, ux DOpMBbI TEKYIIETO
00BeEM KOHTPOJISl YCIIEBAEMOCTH

Cemectp
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3aHATus 3anaTus DopMBI TPOMEKYTOTHOH
JEKIUOH- | CeMHUHap- aTTeCTaluu
HOTO THIA | CKOTO THUIIA
BBonnsbiii. Beenenue B 6 4 2 BxonHast quarHocTuka:
MpoOJIeMaTUKy AUCUUIIIHBL, nabop. cobeceoBaHHE C
npeacTaBieHue paboyei 3aHATHE | MOCTIEIYIOIINM OO0CYKICHHEM
MPOTPAMMBI, OCMBICIICHHE pe3yIIbTATOB.
TpeOOBaHMI K OpraHU3aIInH CnmcoK BOIIPOCOB,
npoiecca oOyueHus, HWHTEPECYIOIINX CTYACHTA MO
CaMOCTOSITEIBHON PaboThI U hopM COJICPYKAHUIO TUCTIUTUTAHBI
aTTECTAITUH. (cmaercsi B MICHbMEHHOM BHIC).
IIpeamer OMOXUMHH, €€ MECTO B 6 4 4
CHCTEME ECTECTBCHHBIX HayK. nabop.
XHUMHYECKUI COCTaB AKUBBIX 3aHSITHE
OpTaHU3MOB
AMUHOKHCIIOTEI U O€JIKU 6 6 4 JukTaHT
nabop. KonTponbHas pabora
3aHATHE Ortuet
2
MPaKT.
3aHsITHE
depMeHTHI, KO(EepMEHTHI u 6 6 4 Kontponbnas pabota
BUTaMUHBI nabop. Otuer
3aHATHE
2
MPaKT.
3aHATHE
[TonsiTe 06 0OMEHe BEIIEeCTB B 6 4 4
KUBBIX opranu3mMax. OCHOBBI nabop.
6H03HepFeTI/IKI/I. 3aHITUE
HyxnenHoBbie KUCIIOTHI 6 6 4 Konrtponbhas pabora
nabop. Otuer
3aHsTHE
2
MPaKT.
3aHsTHE
YrieBosl 6 4 4 KonTposbHas padora
nabop. Otuer
3aHsATHE
2
MPAaKT.
3aHsTHE
JIurmuiet 6 2 4 Konrtponbhas pabora
mabop. Oruer
3aHsATHE
2
MPaKT.
3aHsITHE
B3anMocBs3b 1 perymsius ooMeHa 6 2 4 Ortuer
BemecTB. COBpEMEHHBIE TPOOIEMBI 71a00p.
OMOXMMHU U TIyTH UX PEHICHUS 3aHATHE
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10. | BaxmrounrTensHbli. Ilogsenenne n 6 2
aHaJIN3 MPOMEKYTOUHBIX nabop.
pe3yabTaTOB OCBOCHHUS JIUCIUITIHHBI. 3aHATHE
Hroro 3a cemecTp: 42 48 DK3aMeH

4.2. PazBepHyTO€ ONMUCAHHE CO/IEPKAHNS TUCHHUIJIMHBI MO pa3aejaM (TeMaMm)

Paszoen 1. Ilpeomem 6uoxumuu, ee mecmo 8 cucmeme eCmecmeeHHvlX HayK. Xumudeckuti cocmae
JHCUBBIX OP2AHUIMOS.

Uto Takoe XU3Hb C TOUKHU 3peHust Xxumuka. Llenp nzyuenns nucrumauabl XOBIL. Onpenenenue
Y OCHOBHBIE CBOMCTBA KUBOTO. MHOT000Opasue ®KuBbIX cucteM. CTpOeHUE KIETOK.

[IpenMer GHMOXUMUM, €€ MECTO B CUCTEME €CTECTBEHHBIX HayK. VcTopusi pa3BuTHs OMOXUMUHU.
Ponb oreuecTBEeHHBIX yueHbIX B pa3Butun Ouoxumuu (padorsl A.H.benosepckoro, A.E.bpaynmireiina,
A lanunesckoro, M.B.Henukoro, B.C.I'yneBuua, A.H.baxa, A.B.Ilamnanguna, A.M.Onapuna,
B.A.Durensrapara, A.A.baeBa, A.C.Cnupuna, C.E.CeBepuna). KpynHble OnoxumMuyeckue LEHTPbI B
Poccun. 3HaueHue OWOXMMHM IS Pa3BUTHS OWOJIOTHMH, MEIUIIMHBI, CEIBCKOTO XO3SIMCTBA H
MIPOMBIIIUICHHOCTH M0 TepepabOTKe PACTUTEITBLHOTO U )KUBOTHOTO CHIPBSI.

Craruyeckas, nuHamudeckas U (pyHkuuoHanbHas Ouoxumus. OOmias OUOXUMHUS, €€ TIPEIMET U
3amayn. XapaKTEepPUCTUKA pa3/e]ioB OMOXUMHUYECKOW HAyKW: OHOXWMHH >KUBOTHBIX, PACTCHHH U
MUKPOOPraHU3MOB, MEIUIIMHCKOM ¢ BETCPUHAPHOH OHOXWUMUH, TeXHUYCCKOW OHOXHMMH,
CpPaBHHUTEIHHOW OWOXWMHH, KBAHTOBOW OWOXMMHH, OHOXMMHYECKONH TEHETUKH, MOJICKYISIPHON
OMOJIOTHH | JIp.

XUMUYECKU COCTaB OPraHU3MOB.

[lonsiTHE O Makpo-, MHKPO- U YJIbTPAMHKPOIJIEMEHTaX. 3aKOHOMEPHOCTU PACHPOCTPAHEHUS
AJIEMEHTOB B JKMBOM TMpHUpOJie. 3aBUCHUMOCTh MEXAY OHMOJOTUYECKOW PpOJBI0 DJIEMEHTOB M UX
MOJI0’KEHUEM B niepuoanudeckon cucreme J1.1M.Menneneena.

Tpu OCHOBHBIX THUIIA OMOJIOTHUECKUX MOTUMEPOB. THITBI XUMUUECKON CBSI3U, CTAOUITU3UPYIOIITNE
OuomnonuMepsl. XapakTEepPUCTUKA OCHOBHBIX KIIACCOB XMMUYECKUX COCTUHEHHH, BXOIAIIMX B COCTaB
JKUBOM Matepuu. CBOWCTBA BOJIBI KAK PACTBOPUTEIIS JIJIsi OMOJIOTMUECKIUX MaKPOMOJIEKYI.

Paszoen 2. Amunoxuciomul u 6enxu.

AMUHOKHUCIIOTHBIH cOCTaB OeIKOB. AMHHOKHCIOTHI: KJIAcCH(UKAILUS MO CTPYKType OOKOBOTO
pamukana. AMUHOKHCIOTEI D- m L-psga. OnTtudeckass akTUBHOCTh aMHUHOKHCIOT. 3aKOHOMEPHOCTH
COJIep’KaHUsl aMUHOKUCIOT B Oenkax. [IpupomHple menTHAbI: KapHO3WH, TIYyTaTHOH, OKCHUTOILIWH,
Ba3oMpeccuH W Ap. AMQOTEpPHOCTh M PEAKIMOHHAs CIMOCOOHOCTh OenkoB.  M3oanexTpuyeckoe
COCTOSTHUE OEITKOBOM MOJIEKYJIBI.

VYpoBHU opraHuzanuud CTPYKTyphl Oenka. I[lepBuuHas cTpykTypa: O€NOK Kak JMHEWHBIN
UH(POPMALIMOHHBIA ToJMMep, oOnagaromuii monspHocThio. Paboter A.Sl.Jlanunesckoro u 3.Pumiepa.
Jloka3aTenbcTBa TMOJHMIENTUIHOW TEOPUHM CTPOCHUS Oemka. [lepBuuHass CTpyKTypa OEIKOB.
OnpeneneHrie aMUHOKHUCIOTHOM MOCJIEOBATEIHLHOCTH TOJTHATIETI TUIHBIX neneu (obmme
npenctaBieHus). KommnbroTepHble 0aHKU JaHHBIX O IEPBUYHBIX CTPYKTypax 0enkoB. CBs3b MEPBUYHOMN
CTPYKTYPHI U (DYHKIMI MENTHI0B U OCJIKOB (Ha MpUMEpax OKCUTOIMHA, uToxpoma C, HOpMaIbHBIX U
MATOJIOTUYECKUX T€MOTTIOOMHOB).

Bropuunas crpykrypa OenkoB. [lonsitue 06 o- u B-koHMOpMAIUAX TMOJUTIETITUIHON IIETIH.
[TapameTrpsl o-criupanu noJunenTuaHoM uenu. Cuibl, yAEp>KUBAIONIME MOJMNENTHAHYIO LENb B O-
KoH(popManuu. Bropuunas cTpykTypa 6enkoBoil MojeKkynabl. [loHSITHE O CBEpXBTOPUUYHON CTPYKTYpe
OejKa ¥ JJOMEHax.
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Tpernunas crpykrypa OenkoB. Tumbl cBsizel, 0OECIEUMBAIOUIMX MOJJIEPKAaHUE TPETUYHOMN
CTPYKTYpbI OenkoBoil Monekyinbl. CiiokHasi MOBEPXHOCTh Oenka, cnenu(UUHOCTh B3aUMOJCHCTBUS C
JOPYTUMH MOJIeKyJIaMu. JIMHAMUYHOCTD TPETUYHON CTPYKTYPbI OSIKOBOM MOJIEKYJIBI.

YerBeptuuHas cTpykTypa OenkoB. CympamoiniekyisipHble  KoMIiekchl. CyObenanHUIbl
(mpoTtomepbl) W 3AMUMOJEKYIbl (MyabTUMeEpbl). KOHKpeTHble HpuUMeEpbl YETBEPTHMUHOM  CTPYKTYpBI
OCJIKOB (MHCYJIMH, TeMOIJIOOWH U JIp.). THIIBI CBS3EH MEXIY CYOhEAMHHUIIAMHU B SITUMOJICKYJIC.

Henarypauus u penarypauus OenkoB. Ilonsatme o wHatuBHoMm Oenke. Homenkmatypa u
knaccuukanuss  OenkoB.  Knaccudukamus nporerHoB 1o (GopMe  OCIKOBOM  MOJICKYJIBI,
POMCXOXKACHUIO, AMUHOKHCIIOTHOMY COCTaBY, PACTBOPUMOCTH, OMOIOTMYECKON aKTUBHOCTH.

Oynknuu 6enxoB. MyTtanuu B MoJiekyse 6enka. [I[poTeom — OEIKOBBIN MOPTPET KIETKH.

Mertoap! BblieTIeHU OCNKOB W3 OHOJOrMYECKOro marepuaia. Meronsl (GpaKIHMOHHPOBAHUS
0€IKOB: BbICAJIMBAHME, OCAXKJCHUE CIIUPTOM, OCAXJIEHHE MOHAMU TSDKENIBIX METAJJIOB, 3JeKTpodopes
(kuakocTHBIM, Ha Oymare, B Omoke arap-arapa u IIAAI), xpomaTtorpaduyeckue METOJbI
(uoHooOMeHHasi, renp-nipoHuKaromas u adpdunnas xpomatorpadus). CrocoObl OYUCTKU OEIKOBBIX
IpenapaToB OT HHU3KOMOJIGKYJSIPHBIX —TPUMECEH: AHMaiu3, OSJIEKTPOAHAIN3, KpUCTAJUIA3aLus,
reabQUIbTpaLus U yabTpaduiabTparus.

Mounekymnsipaass Macca OenkoB. [loHSTHE O XHMHYECKOM ¥ (U3NYCCKOM 3HAYCHUSIX
MOJIEKYJISIPHOM Macchl OelIKoB. MeTo/ibl OnpeieeHns: MOJIEKYISIpPHOW Macchl OEIKOB: IPaBUTALIMOHHBIH
(yneTpaneHTpudyrupoBaHue), yIabTpadUIBTPAIIMOHHBIH, reIbUIBTPAMOHHBIH,
aJeKTpodopeTHUECKHii (10 TOpMOKeHHIO mpoOera B Onokax ITAA pa3nudHON KOHIICHTPAIIUH),
xpomarorpaduueckuii (TOHKOCIIONHHas XpoMaTorpadusi).

Pasoen 3. @epmenmol, Koghepmenmul u eumamumbi.

@depMeHThl Kak NpHUPOJHbIE KaTanuzaTopbl. depMeHTHl B XUMUM. VICTOYHHMKH (hepMEHTOB.
Metoapl BBIZCTICHUSI W TONydyeHHE (EPMEHTHBIX TIperapaTtoB. VICTOPUS OTKPBITHS M H3YYEHUS
dbepmenToB. PaboTel oTedecT-BeHHBIX yueHBIX (A.f.J/lanunesckoro, N.I1.I1aBnoBa, B.A.Durensrapara,
A.E.BbpayHuireiina u ip.) B 3Toi 0071aCTH.

Karanutnueckas (dpepmenTtaruBHas) ¢yHkuus OenkoB. YUepTel CXOJACTBA U pa3iIuyvil B
neicTBUM OMoKaTann3aTopoB ((PEepMEHTOB) M KaTalW3aTOpoB MHOW mpuponabl. Ponb depmeHTOB B
SBJICHUAX  OKU3HEIEATENbHOCTH. bHOJOrMueckuil  KaTtaau3 Kak  KOOIEPaTHUBHBIA  IMpoliecc,
3arporpaMMHPOBAHHBINA BO BPEMEHHU U IMPOCTPAHCTBE.

Crpoenne  ¢epmeHTOB.  OJHOKOMIIOHEHTHbIE W JBYXKOMIIOHEHTHBIE  (DEPMEHTBHI.
AMUHOKHCIIOTHBIE paJHWKallbl aKTUBHBIX IIeHTpOB (epmenTtoB. [lonsarne o cyOcTpaTHOM U
QJIOCTEPUYECKOM IIEHTpax B MoJiekyse ¢epMeHTa. B3aumopelicTBue NepednclIeHHBIX IIEHTPOB B
npouecce (EepMEHTATUBHOIO KaTajlu3a (IMHaAMudeckas Mojaenb (epmeHTa). AJiocTepuyeckue
3 PeKTOpHI (aKTUBATOPBI U1 HHTUOUTOPHI).

Mexanusm geiictBusi pepmentoB. ES, ES' u EP-xommiekcbl, uX pojib B TMOHWKEHUU
HHEpreTuIecKoro 6aprepa peakuuu. Pu3ndeckuit CMbICT (EepPMEHTATUBHOTO KaTaJINn3a.

CKOpOCTh (pepMEHTATUBHBIX peakiuii. DakToppl, BIHAIONME HAa CKOPOCTh (KOHIICHTpPAITUS
depmenta u cybOctpata, Ttemmneparypa, pH cpensl). Muruburtopsl ¢epmenToB (oOpatumbie u
HeoOpatumble). KOHKypeHTHOE 1 HEKOHKYPEHTHOE TOPMOXKEHHE AeHCTBUS (PEpMEHTOB.

Knaccugukanus ¢epmMeHTOB, €e NPUHLUMIBI M COBpEMEHHOe cocTossHue. HomeHknarypa
depmentoB. [udper pepmenToB. OCHOBHBIE KJIacChl PEPMEHTOB: OKCHUIOPEAYKTa3bl, TpaHc]epasbl,
THJIPOJIa3bl, TUa3bl, U30MEPasbl, JUrasbl (cuHTeTa3bl). OOMIas XapaKTepUCTHKA KJIACCOB.

Jlokanuzanus ¢pepmentoB B kietke. [Ipumenenue pepmenToB. KopepMmeHThl U nmpocTeTndyeckue
TPYIIIBIL.

[MpuknagHass SH3UMOJIOTHS, OCHOBHBIE HANPABICHUS PA3BUTUS W OOJACTH TMPAKTUIECKOTO
ucronb3oBaHus  pepmentoB. MmmoOunuzoBaHHble OuokaTtanmu3aTopbl. Hocutenu u  MeTonbl
umMMoOmM3anun. Vcnons3oBanne (pepMEHTOB B XMMHUYECKOM CHHTe3e. Vcronb3oBaHne (epMEHTOB B
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XUMHYECKOM aHaJIM3€ U MEIULMHCKON nuarHoctuke. COBpEMEHHOE COCTOSIHUE U TEHJEHIIUM Pa3BUTHUs
XUMHUYECKON SH3UMOJIOTUH.

BurtamuHsbl, UX poJib B TUTAaHUM YEJIOBEKA U )KUBOTHBIX. MICTOUHMKY BUTAMUHOB. ABUTAMUHO3BI,
TUIIOBUTAMUHO3bI U THIIEPBUTAMUHO3bI. CHMIITOMBI aBUTAMHHO30B.

KupopactBopumble BuTaMuHbl. Butamun A (petuHoi). XMMHUYECKOE CTPOECHHE BUTAMHUHOB A1
u Ay, ux reoMerpuyeckue uzoMmepel. Butamuubl Di (kanbimudepon), D, (3prokamsiudepon),
D3 (xonexanbiudeporn). XuMuueckass CTPYKTypa BHTaMHHOB, UX pPOib B (pochOpHO-KAIBLIUEBOM
oOmene. Buramun E (Tokodeposn). YuacTue ero B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCaX.
Buramuna K (¢pminoxuHoH), €ero OTHOLIEHHE K CHCTEME CBepThiBaHMsA KpoBU. Bukacon. Buramun F
(KOMILIEKC HEHACBIIICHHBIX KUPHBIX KUCIIOT).

BonopactBopumble BUTaMuHbl. Butamun Bi (TmamuH), XumMuueckas Ipupoja U MEXaHU3M
neiictBus. Butamun B; (pubodnaBuH), ero cTpoeHre U ydacTUe B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknusix. Butamun B3 (maHTOTEHOBAast KMCIOTA), €ro ydactre B 00pa3oBaHUU KodH3UMa A. Butamun
Bs (HMKOTHHOBas KUCIOTa U aMHJl HUKOTMHOBOM KUCIIOTHI): CTPYKTypa M y4acThe B MEPEHOCe aTOMOB
Bomopona B cocrae HAJI. Burtamun Bg (mupumokcus), ero ¢opmbsl (MTUPUIOKCOI, MHPHIOKCAID,
NUPUIOKCAMUH), 3HA4YeHHWe JUIS  OCYIIECTBIICHUS  peaklMii MepeaMUHUpOBaHUA. BuramuH
Bi1, (umanko6anamun). Butamun Bis (manramoBasi KucioTa), €ro pojib B IEPEHOCE OAHOYIIEPOJHBIX
dbparmenToB. Butamun B¢ (nTepounriyramunoBas kuciota). Buramun Bt (kapHUTHH), €ro 3HaYeHHE B
obmeHe BemiecTB y HacekoMblx. Butamun C (ackopOMHOBAsi KUCIOTA), CTPOCHUE €r0 BOCCTAHOBJICHHOM
U okucieHHoil ¢opm. Butamun P (pytun). B3aumooOycnoenenHocts neiictBuii ButamuHoB C u P.
Buramun H (Guotun), ero crpoeHue u poiib B peakiusax kapookcunupoBanus. Butamun U.

MUKpO3IIEMEHTHI U UX OHOJIOTHYECKHEe (PYHKIINH.

Pasoen 4. Ilonamue 06 obmene seujecms 6 dtcugvix opeanusmax. OcHoebl OUOIHEP2eMUKUL.

CoBpeMeHHbIE TPEJICTaBICHUSI O CYIIHOCTH JKU3HU. XapaKTEepPUCTUKA CYIIIHOCTH SIBJICHUSI )KU3HU
C MO3UIUH MOJIEKYJISIPHOIM OMOJIOrMH KBAHTOBOM OMOXMMMHU, KHMOEPHETHKH, TEPMOJUHAMUKU, T€HETUKH
u T.11. JKu3Hb Kak Ouosornyeckas popma JIBUKEHUSI MaTepUU.

OOMeH BelIeCTB M JHEPrMHM - HEOThEMJIEMOE CBOMCTBO kHMBOro. OOMEH  BEIIECTB Kak
3aKOHOMEPHBIN, CAMOCOBEPILAIOIIUICS MTPOLIECC MPEBPAILEHUsI MATEPUH B JKUBBIX Teslax. AHA0OIU3M U
katabonu3M. Macmrabsl oOMeHa BemecTB Ha 3emie. buocdepa u e€ reoxummueckass poib. PaGoTs
A.A.Bepnasckoro.

OHepreTuka oOMeHa BellecTB. MaKpoIpruueckue COEAMHEHUS M MAaKpOIPTrU4ecKHue CBS3H.
Paznuuus B moHsTHsAX "sHeprusi cBsizu" M "'Makpospruueckas cBs3p''. BakHeilue mpencTaBUTENN
MaKpOd’PrUYECKUX COEeUHEHUI: ToK030-1-hocdar, AT, caxaposa, aneTnn-kosH3uM A u 1p. Ocobast
poisib aroMoB P 1 S B 00pa3oBanun Makposprudeckux cBsazeil. AT® kak akkymymsiTop, TpaHchopMaTop
Y TIPOBOJIHUK DHEPIUU B MPOLIECCE €€ 3anacaHysl U pacX0J0BaHUs B OpraHU3ME.

[Tyt oOmena BemiecTB: aHaboIM3M, kaTaboau3M, mMetabonn3Mm. OOMeH PHepruel Kak MmpeaMeT
u3zyueHust OmosHepretuku. AneHosuntpudocdar (ATP) — yHuBepcanmbHBI pEaKIUOHHBIA MOJIYJb
OMOXMMHYECKHUX peakiuid. TepMoanHaMyuKka OMOXUMUYECKUX PEaKIuil.

Pa3zoen 5. Hyxneunoswvie kuciomoi.

HcTtopusi OTKPHITHS M U3YyY€HUS HYKJIEMHOBBIX KHUCIOT. XMMHYECKUN COCTAaB HYKJIECHMHOBBIX
KHCIOT. XapakTepUCTHKa IIypUHOBBIX W TNHPUMUIMHOBBIX OCHOBAaHUM, BXOJAIIUMX B COCTaB
HYKJIEMHOBBIX KHUCJIOT. MUHOpHBIE (MHOTZIa BCTpEYaroUulvecs) IypUHOBbIE W MUPUMHIMHOBBIE
OCHOBaHUA (5-METHJIIUTO3UH, S5-OKCHMETWJILUTO3MH, S-OKCUMETUIYpaIluI, |-METUIUTO3UH U
ap.). B,D-pudosa u ,D-2-ne3okcuprbo3a B cocTaBe HYKICHHOBBIX KUCIOT. /[Ba THIIAa HYKJICHHOBBIX
kucnot: aezokcupudonykiaenHoas (IHK) u pubonyknennosas (PHK). Pazmuuus mexny JTHK u PHK
[0 COCTaBy TIJIaBHBIX M MHHOPHBIX OCHOBAHMM, XapakTepy YIJIEBOJOB, MOJIEKYJSIpPHOM Macce,
JIOKAJIM3alMU B KIETKE U PYHKIUSIM.

He3zokcupubonyknenHoBasi kucinora. KomuwdectBennoe conaepxkanue JIHK B opranmsme u
JIOKaJIM3alMs €€ B KJIeTKe (Sp0, MUTOXOHIPUH, XJIOPOIUIACTHI, LEHTPHONIHN). J[e30KCHpHOOHYKICOTHIbI
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- crpykrypubie snementsl JIHK. Hyxneoruansiii cocra JIHK; mpasuna E.Yapradda. IlepBuunas
crpykrypa JHK. banku manneix nmo nepsuuHoi crpykrype JHK. Ilpoext "I'enom uenoBeka" u ero
peanuszauust B Poccum, CHIA, Anonun. Bropuunas crtpyktypa JHK (Momens [lx.Yorcona u
®.Kpuka). KoMmieMeHTapHOCTh MYypUHOBBIX U HUPUMHUIMHOBBIX OCHOBAHMW U €€ 3HaueHue s
obecrieuenus OucnupanbHoi crpyktypel JIHK. Tpernunas crpykrypa JIHK. CoBpemenHnsie
IpEeJICTaBICHUs O CTPYKType reHa. OCOOEHHOCTH MOJIEKYJISIPHOM OpraHU3allMi FeHOMa MPOKapuoT U
JYKapuoT.

Pu6onyknennoBsie kucnothl, ux kinaccudukanus (TPHK, pPHK, MPHK, sPHK). CpaBHutensnas
xapakrepuctuka BuoB PHK mno MomekyisipHONW Macce, HYKJIEOTHJAHOMY COCTaBy, JOKajlu3alud W
dbyakuusim. [lepBuunas crpykrypa TPHK, pa6otsl A.A.baeBa. Bropuunas ctpykrypa TPHK (Moxenb
"kneBepHbli auct"). Tpernunas crpykrypa TPHK 1o naHHBIM pEHTIEHOCTPYKTYpHOIO aHaiusa
kpuctamnaeckux npemnaparoB. Buasl pPHK. MPHK (xapaktepHbie ocoOeHHOCTH, MOJIEKYIsIpHAs Macca,
npemmecrseHHnkn MPHK). Mudopmanuonnas PHK kak marpuma st cnennduyeckoro GnocuHTe3a
oenkoB. SAnepusie PHK, ux monexkynspHble Macchl U JIoKanu3anus B sape. Bupycusie u ¢arossie PHK,
YCIIEXH B UCCIIEOBAHMSIX CTPYKTYpHI U pyHkunii. PHK-dpepmenTsr — pubo3umsi.

[Ipoueccbl ¢ y4aCTHEM HYKJIEHMHOBBIX KHUCJIOT: PEIUIMKAIMs, TPAHCKPUILUSA, TPaHCIALMS,
pemapamus  JIHK. Ilowarue o permmkauuu. [lodykOHCEpBaTUBHBIM  MEXAaHU3M, MEXaHH3M
nonmumepuszanuu. JJHK-nonumepasa. Tpu 3Tana pernmkanuuy — MHULIMALKSA, SJIOHTalus U TEPMUHALUS.
[Tpo6nema nonsippoctu. @parmentsl Okazaku. [lonarue o TpaHckpumniuu. MexaHn3m NoIuMepU3alti.
PHK-nonumepasza. Tpu sTamna TpaHCKPUILUMM — WHULMALMSI, 3JOHrauus M TepMuHaus. CUrHaJIbI
TPAHCKPUIILIUK, MPOMOTOP. WMHrHOUTOpPHI TPAaHCKPUIIIUU; S]bI, aHTUOMOTUKH, MPOTUBOBUPYCHBIE U
IIPOTUBOpPAKOBbIE IpenapaTsl. O0paTHas TpaHckpunTasza. buocunres 0enka. CTpoeHre reHOB 3YKapHoT.
Crutaiicusr, xumus crutaiicusra, "konctpykrop PHK".

[Tonsitue o Tpancisiiuu. OcHOBHas "morMa" MoOJIEKyIApHON Ouosoruu. ['eHeTnyeckuil Ko, ero
cBoiictBa. JlekonupoBaHue. AKTUBAlMs aMUHOKHCIOT. AMMHoOaumiageHunar. Pubocoma —
«HaHOPOOOT» AN OmocuHTe3a Oenka. Cxema peaklUuu M Mpoliecca 0O0pa30BaHUS MENTUIHOW CBS3U.
Perymnsanus skcnpeccun reHos. Cucrema nepeaaun cursana. I[Ipokapuors: OnepaTopHO-IPOMOTOPHBIN
yuactok JIHK, perynstopHblii Oenok, ONEpoH. 2 THUIa KOHTPOJS Yy MPOKApPUOT: HEraTUBHBIA U
MTO3UTUBHBIN.

['enom, masmuzabl, BUpYChl. ['eHOM: ompezeneHue, pasmepbl. ['eH: onpeneneHue, CTPyKTypa.
Junamuka reHoma. PexomOunanus JIHK. Ctpoenue reHoB mnpokapuoT. [lmasmunel, cTpykTypa
1a3sMu.

Paszoen 6. Yenesoowi.

VYrneBoas! (ompeneneHue u kinaccudukauus). buonornyeckue Qpynkuum yriaeBonoB. [Ipoctbie
yII1eBOAbl — MOHOcaxapuabl. OCHOBHBIE MpEACTaBUTEIN OMOJIOrMYECKH 3HAYMMBIX MOHO3. M3omepus
MoHocaxapusoB. [ucaxapuapl. Ilomucaxapuabl (romo- u rerepornonucaxapuasl). OcoOeHHOCTH
CTPYKTYpPBbI YIJIEBOOB.

Paszoen 7. Jlunuowr.

Jlununsl (ompenenenue M kinaccudukanus). buonornuyeckue ¢ynxiuu aununos. [IpocTsie
JUOUABL JKUPHBIE KHUCIIOTHI, HEHTpajbHbIE MXUPbHI, BOCKa, CTEpOUIbl U TepneHbl. OCOOEHHOCTH
CTPYKTYpbI U Ouosoruueckasi poib. OCHOBHBIE NMPEACTABUTEIHN CIOXKHBIX JTUIHUIOB: (HOCHOoIUIUAb U
TIUKOIUIUABL. JIMMuAHbIE MULIEIUTBI, OUCIIOH, TUTIOCOMBI.

Buonornueckue meMmOpaHbl:  ompeneneHue, CTpoeHne u  cBoiictBa.  ['mapodoOHbIe
B3auMojieicTBusl. MemOpannbie Oenku. OcoOGHHOCTH CTpoeHus. Tumbl TpaHCMEMOPaHHOTO
TpaHcnopTa. MloHHbIE KaHAJIBI U HACOCHI.

Paszoen 8. Bzaumocsazv u pecynayus oomena eewjecms. Cogpemennvle npoobiemvl OUOXUMUU U
nYmMu uUx peueHusl.
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5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH
[Tpu npoBeneHNN 3aHATHI UCTIOTB3YIOTCSI 00Pa30BaTEILHBIC TEXHOJIOTHH:
v’ TEXHOJIOIUs MPOOIEMHOIO OOyUYEHUS,
v’ peHTHHroBas TEXHOJIOTHS,
v’ TEXHOJIOIHs Pa3BUTHs KPUTHYECKOIO MBIIILIEHHS,
v TEXHOJIOTHs y4eOHOM AUCKYCCHH.
[lepeuens  WHMDOPMALMOHHBIX  TEXHOJIOTHH,  HWCIOJNB3YEeMBIX  MPU  OCYIIECTBICHUU
00pa30BaTeNLHOTO MPOIiecca MO AUCIUILTNHE: TEXHOJIOTUU CMEIIAHHOTO 00YUCHHUS.

6. YueOHO-MeTOIHYECKOE 00ecTieYeHre CAaMOCTOSITeJIbHOH padoThl 00ydarommxcst
CamocrodrenbHas paboTa CTy[€HTOB HallpaBlieHa Ha YIIyOJIEHHOE CaMOCTOSTENIbHOE U3yUCHHE

OTJIEbHBIX Pa3/esioB U TeM paboueil nporpammbl. CamocTosiTelibHas paboTa CTYAEHTOB MPOXOAMUT B
dopme U3yyeHHs TEOPETHUECKOro Marepuania (JeKIuil, peKOMEHJOBaHHOW JIUTEpaTypbl, B TOM YHUCIIE U
CaMOCTOSITEJILHOTO IIOMCKa MaTepuanoB B rioOanbHOM cetd, Bkitoyas OBC "VYHuBepcurerckas
oubnunoreka omiaiH"). K camocrosiTenpHON pabOTe OTHOCHTCS TAKXKE MOJATOTOBKA K JIAOOPATOPHBIM
3aHATHUSAM C HCIOJIB30BAHUEM METOJIUYECKUX YKa3aHUH, PacIlloioKEHHBIX Ha caiite Ombmuorexu MBI'Y
(anmexkTpoHHas OMOINOTEKA):

http:/lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info

[TonHOCTBIO BECh METOIMYECKUH Marepuan IO OOECIEYeHUI0 CaMOCTOSTEIbHONH paboThl
cTynenTtoB npuBoautcs B I[punoxenuu 1 x PII.

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeICTB /UIA TeKYILlero KOHTPOJIsI YyCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTALUMN 00YYAIOLIUXCS N0 TUCHHUIIIMHE

BxoaHast nmuarHoctuka npoBoguTcs B (opme cobeceoBaHUS C MOCIEAYIOIIUM OOCYXIEHUEM
pe3yNbTaToB.

PelTHHIOBBIM KOHTPOJIb KauecTBa 3HAHUM 10 AUCLUILIMHE 3aIUIAHUPOBaH B (pOpMeE TUKTAHTA 110
aMUHOKHCIJIOTaM, 5 KOHTPOJIbHBIX paboT U 7 1abopaTOpHBIX pabOT. [IUKTAHT OLIEHWBAETCS MaKCUMYyM 5-
10 PEeHTHHIOBBIMHM OajutaMu. 3a KaXAyI0 KOHTPOJIbHYIO paOoTy CTYJIEHT IojydaeT 8 pEeHTHHIOBBIX
0ayIoB, 3a KaXJIyI0 JIA0OpaTOpHYIO paboTy — MakcumyM 2 6aia. [IpemycMoTpeHbl OOHYCHBIE OaslThL:
no 1 6ayuty 3a KaXIyI0 U3 5 CaMOCTOSATENBHBIX (JOMAIIHUX) Pa0oT.

Jlomyck K 9K3aMeHy MOJIy4aroT CTYACHTbI, HaOpaBiiue He MeHee 35 OaioB.

DK3aMeHAI[MOHHBI OTBET OlLleHMBaeTcss M3 pacyera B 40 0ayioB, KOTOpbIE CYMMHUPYIOTCS C
Oanamu, HaOpaHHBIMU 3a ceMecTp (MakcuManbHO — 100 peHTHHTOBBIX OAJIIOB).

CTyneHT, MOJIHOCTBIO BBINOJHMBIIMKM y4eOHYI0 NpOrpaMMy AWCHUIUIMHBI U HaOpaBIIMKA Ha
IIPOMEXKYTOUHBIX 3Tanax cymMMmy oT 45 no 60 0amioB, UMEET MpaBO MOJIYYUTh UTOTOBYIO OLIEHKY Oe€3
JIOTIOJIHUTENBHOT O ompoca. [lpu stom:
cTyneHt, HaOpaBmmi 45-49 GamnoB, mosydaer 10 AOMOTHUTENBHBIX OalIOB M HWTOTOBYIO OIICHKY
«YJIOBJIETBOPUTEILHOY;

CTyJIeHT, HaOpaBmwii 50-55 6ayos, 20 OMOTHUTENIBHBIX OAJIJIOB M HTOTOBYIO OIIEHKY «XOPOIIIO»;
CTYAEHT, HaOpaBmuii 56-60 OamnoB, MoxeT mNoay4uTh 30 JIONOJHUTEIBHBIX OauIOB M OLEHKY
«OTJIMYHOM.

Jns mepecyera HaOpaHHBIX B TEUYEHHE CEMECTpa PEHTHHIOBBIX OaljoB B OOBIYHBIE OLIEHKU
HCIIOJIb3YETCSI 1IKaja:

oT 55 10 69 — «y1OBIETBOPUTEILHOY;

ot 70 10 84 — «xopoiioy;

ot 85 1o 100 — «oTIHYHOY.
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8. YueOHO-MeTOIMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUIITUHBI
OcHoBHas nTuTeparypa:

1. Kycrosa T.II., Kouerosa JI.b. IIpakTukym mo Guosiormdeckoil XuMuu. Y4deOHoe nmocooue. MiBaHOBO:
W3n-so UBlY, 2-¢ wu3a., wucnp. u pom., 2010; 3-e wu3n., wumcop. u gom., 2014. 108 c.
http:/lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. HlampaeB, A.B. buoxumus : yue6Hoe mocobue / A.B. [llampaeB ; MunuctepcrBo oOpazoBaHHus U
Hayku Poccuiickoii ®enepanuu, dDenepasibHOE TOCYIapCTBEHHOE OFOHKETHOE 0O0pa3oBaTeIbHOE
YUpEXKAEHUE BBICHIETO MpodeccHoHAIbHOTO obOpa3oBaHus «OpeHOyprckuii  rocynapcTBEHHBIN
yHuBepcuteT». - OpenOypr : OI'Y, 2014. - 186 c. : un., cxem. - bubmuorp.: ¢ 167.; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=270262
3. bapreimesa, E. [Ipaktudyeckue ocHoBbl Onoxumuu : yuebHoe nocodue / E. bapeimesa, O. bapanosa,
T.TamOypr ; MunucrepctBo oOpa3oBaHusi M Hayku Poccuiickoii @enepauuu, PenepaabHoe
roCcyIapCcTBEHHOE OIO/PKETHOE 00pa3oBaTelbHOE YUYPEKICHHE BBICHIETO  MPO(eCCHOHAIHLHOTO
oOpa3zoBanus «OpeHOyprckuil rocyaapcTBeHHbIN yHUBEpcuTeT». - Openoypr : OI'Y, 2011. - 217 c. ; To
xe [DnekTponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeimesa, E. Teopernueckue ocHOBBI Onoxumun : yuebHoe nmocodbue / E. Bapeimesa, O. bapanosa,
T.amOypr ; MunucrepctBo oOpa3oBaHus W Hayku Poccuiickoit ®epepanuu, ['ocymapcTBeHHOE
o0Opa3oBaTellbHOC  YYpeXJACHHE BEHICIHIEro mpodeccnoHambHOTO OoOpasoBanus  «OpeHOyprekuii
rocyapcTBeHHbI yHUBepcuTeT». - Openodypr: OI'Y, 2011. - 360 c.; To xe [DnekTpoHHBINA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259198

JononHuTenpHas IuTeparypa
1. I'pumenkoBa, T.H. HykneunoBsie kucnotsl : yuedHoe nmocodbue / T.H. I'pumenkosa, T.B. Uyiikosa,
E.A. lllepbakoBa ; MunucrepctBo o6OpazoBanusi u Hayku PO, T'OY BIIO «KemepoBckuit
roCy/lIapCTBEHHBIN YHUBEpcHUTET». - KemepoBo : KemepoBckuit rocynapcTBeHHbIN yHUBepcuteT, 2009. -
90 c. - ISBN 978-5-8353-0903-0 ; To  xe [DnmexTpoHHBI  pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=232492
2. Ilnakynos, B.K. OcHoBbI 3H3uMOMNOTHY : yuyeOHoe nocodue / B.K. [Tnakynos. - M. : Jloroc, 2002. -

127 c. : wir.,1abm., cxem. - ISBN 5-94010-027-9 ; To xe [DneKTpoHHEIH pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=84687

3. IlnakynoB, B.K. OcHoBbI sH3uMONOrHH : yuyeOHOoe mocodue / B.K. IlnakynoB. - Mocksa : Jloroc,
2002. - 127 c. : un.,tabn., cxem. - ISBN 5-94010-027-9 ; To xe [Dnexrponnsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=84687

Pecypcbl nH(OpMaIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «HTepHeT»:

Cucrema »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBareiabHOro rmpouecca «Moil yHUBepcUTET»
https://uni.ivanovo.ac.ru

[TpodeccuonanpHbie 6a3bl TaHHBIX U HHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcurerckas Oubiuorexa onnan» Www.biblioclub.ru

Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru

Onexrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm  Microsoft Office wu(mmm) LibreOffice, wuntepner-Opayzep Internet Explorer, Moii
YHUBEPCHTET.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CHUTITHHBI
VY4eOHble ayIUTOPUU:
- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUINA C KOMILJIEKTOM CIELHaIU3UPOBAHHONW yueOHOM


http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
http://biblioclub.ru/index.php?page=book&id=270262
http://biblioclub.ru/index.php?page=book&id=259197
http://biblioclub.ru/index.php?page=book&id=259198
http://biblioclub.ru/index.php?page=book&id=232492
http://biblioclub.ru/index.php?page=book&id=84687
http://biblioclub.ru/index.php?page=book&id=84687
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek

OcHosHas npodeccronanbHas oOpazoBaTeIbHas IporpaMma
04.05.01 dynpameHTaIbHAs U IPUKIATHAS XUMHS
(OynnaMeHTaNTbHAS ¥ IPUKITATHAS XUMUS)

MeOed W TEXHHMYECKUMHU CPEIICTBAMU OOYYCHHs, CIHYXAIlUMU [UIsl TPEJOCTABICHUS yueOHOMH
nHpopMaIuu OOJIBIION ayAUTOPHUH;

- Ui TPOBEJCHUS 3aHATUH CEMUHAPCKOTO THUIMA, KOHCYJIbTAllMW, TEKYIIEr0 KOHTPOIS |
MIPOMEKYTOUHOM aTTeCTallMi C KOMIUIEKTOM CIEIHaTM3UPOBAHHON yuyeOHOW MeOeln U TeXHUYECKUMU
CpeAcTBaMu O0YYEHHUS;

Jlaboparopus, ocHalleHHas J1abopaTOpHBIM 000PYAOBaHHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsI.

[Tomemenue ajis caMOCTOSITENILHOM pPabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTU3UpPOBAHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JleMOHCTpanMOHHOE 00OpYyIOBAaHUE U Y4eOHO-HATIISIIHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
TUMA, OOECHEeYMBAIOIINE TEMaTHYECKHE WIUTIOCTPALlMU: JEMOHCTPAIMOHHOE O0OpyJI0oBaHHE (MOJIEIH,
MakKeThl W JIp., AJICKTPOHHBIE TOCOOUsS (Mpe3eHTAIMH), ayauo-BU3yalbHbIC MOCOOUsS (ayqHO3aIuCH,
BUJICOMAaTEpHabl U T.I1.), IEYaTHBIE MOCOOMS (TaOIUIIBI, TUIAKATHI, CTEH/IbI, TOPTPETHI, CXEMBI U T.I1.).



OcHosHas npodeccronanbHas oOpazoBaTeIbHas IporpaMma
04.05.01 dynpameHTaIbHAs U IPUKIATHAS XUMHS
(OynnaMeHTaNTbHAS ¥ IPUKITATHAS XUMUS)

ABTOp paboyeii mporpaMMbl AMCHUIVIMHBI: 3aB. Kadeapoil GyHIaMEeHTaIbHON U TPUKIIaIHON
XuMuH, podeccop, nokrop xumudeckux Hayk Kycrosa T.I1.

[lporpamma paccMOTpeHa U yTBep)KJAeHa Ha 3acelaHuu Kadeapsl (yHIAMEHTAIBHOW W
npukiIagHoi xumun 29 asrycra 2024 r., npotokosa Ne 14.

[Tporpamma oGHOBIICHA

MIPOTOKOJ 3aceanus kapeapol Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OII /

(mozrucs)



