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1. Ieu ocBOEHMS TUCHMIIJIMHBI
Ilenpt0o  OCBOEHHUS  JUCLMIUIMHBI  SIBISIETCS  W3YYEHHE CTPYKTYphl OHOINOIMMEPOB U
HU3KOMOJIEKYJIAPHBIX OPTaHUYECKUX COEIMHEHH, 00pa3youIiX XKUBYIO MATEPUIO, a TAKXKEe U3y4CHHE
IPUHIUIIOB YPOBHEBOM OpraHu3aldyd OHOINOJUMEPOB. DTO TMO3BOJIMT BBIIYCKHUKY CIHEMAIUTETa
YCIIEIIHO pealn30BaTh ce0s B JalbHEHIIed mpodeccHoHaNbHON NeSATeNbHOCTH: MEeNarorndeckoi u
HaY4YHO-HUCCIIEJ0BATEIIbCKOM.
3agauu Kypca:
e chopMHUpPOBATh y CTYIEHTOB-XMMUKOB NPEACTABICHUS O CTPYKTYpEe OpraHMYECKHX
COEMHEHUH, 00pa3yIoLINX )KUBYIO MAaTEPHUIO,
® U3YYUTh CBOWCTBA BAKHEHIIMX OWOMONMMEpPOB: OEIKOB, HYKJIEWHOBBIX KHCIIOT,
YTJIEBOJIOB, a TAKXKE B3aUMOCBSI3b 3TUX CBOMCTB CO CTPYKTYPOl MOHOMEPOB,
e Jarhb OOIME TMpencTaBieHUs 00 OOMEHE BEIIECTB W DHEPTrUM B JKHUBBIX CHCTEMaXx,
paccMOTPETh YPOBHH PETYIISAIMHA 0OMEHHBIX IPOIIECCOB,
® HAy4YMUTh CTYJICHTOB-XMMHUKOB I10JIb30BaThCs Y4eOHON JIUTEpaTypold, MOHOTIpapHsIMH,
HaY4YHBIMH NEPUOANYECKUMHU U3JIaHUSIMU 110 OMOXUMUHU U MOJIEKYIISIpHON OMOJIOTHH, B
TOM YHCJIE€ Pa3MEIICHHBIMU B 3JIEKTPOHHBIX 0MOanoreunsix cucremax (9bC).

2. MecTo mucuuiiimHbl B cTpykrype OIl

JlucuuninHa OTHOCUTCS K 00s13aTebHOM YacTH 00pa30BaTeIbHONM MPOTrPaMMBI.

CTyneHT, TPUCTYMAOMUNA K HW3y4EHUIO JAHHOW TUCIUIUIMHBI, JODKeH 00Ja1aTh 3HAHUSMHU,
YMEHMSIMH W HaBbIKAMH, IIONy4YEHHBIMU paHee B XOJe u3ydyeHus aucuuiuind: «OOmas u
HEOpPTraHWYECKast XUMHUSI», «AHAIUTHUECKAs XUMU», «Oprannueckas XumMus», «Ouzndeckast XUMUs».

Jl71st ocBOCHUS JaHHOW JUCIMILTUHBI 00YyUaOIUICS TOJKEH:

3HaTh: (YHKIMOHAIBHBIE TPYIIBI OCHOBHBIX KJIACCOB OPTaHMYECKUX COCAMHEHUN U XUMHUYECKHE
CBOMCTBA 3TUX COEJUWHEHUW; B3aUMOCBSI3b MEXKIYy CTPOCHHUEM OpPraHUYECKHUX COCIMHEHHM M UX
XUMHUYECKUMH CBOWCTBAMH, OOIIME MpEACTaBICHUS 00 SHEPreTHKE M HAIMPABIEHHOCTH XUMHUYECKHX
peakIMii; METO/Ibl KOJIMYECTBEHHOTO U KAUECTBEHHOTO aHAIN3a OPTaHUYECKUX COCTUHEHMII.

YMeTh: 0JIb30BaThCSl CTAHJAPTHBIM JIA0OPATOPHBIM 00OPYIOBAHHEM U XMMUYECKOHN MTOCYI0M IS
BBINIOJIHEHHS] OKCIIEPUMEHTA 1O M3BECTHOM METOJIMKE; BBINOIHATh pacdy€Tbl IO YpPaBHEHUSIM
XUMUYECKUX PEAKIUHN; YCTaHABIMBATh B3aHMMOCBSI3b MEXKY CTPOCHHEM OPTaHHMYECKUX COCAMHEHHUH U
UX XUMHYECKUMU CBOMCTBAMH;

NmeTb: HaBBIKK pabOTHI B XUMHUYECKON JTabopaTopru, co0JIr0Aasi HOPMBI O€30macHOro oOpaleHus
C XMMHUYECKHMH BEIIECTBAMHU; HABBIKU BHITIOJHEHHS J1a00paTOPHOTO HKCIEPUMEHTA MO OpraHu4YecKon
XUMUU; PAKTUYECKHUH OIBIT CTATUCTUYECKON 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.

VYcneniHoe OCBOGHHE MAaHHOW MUCHUIUIMHBI OyJIEeT CHocoOCTBOBAaTH TOTOBHOCTH CTYACHTOB K
OCBOCHUIO TUCIUTIITUHBI « OCHOBBI METUIIMHCKON U (hapMaIleBTUUECKON XUMHUN».

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUTLINHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIINHA

[Tpu ocBOEHMHU AUCHHUILIMHBI (OPMUPYIOTCS CIEAYIOLUE KOMIIETEHIIMU B cooTBeTCTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

0) obmenpodeccronanpbie (OITK):

OIIK-1: cmocobeH  aHanmM3UpOBaTh, HUHTEPNPETHPOBATH U 0000WIaTh  pPe3yJbTaThl
HKCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUECKUX PadOT XUMUYECKON HAIIPaBIEHHOCTH;

OIIK-2: crnocobGeH NpoBOIUTh XMMHUYECKHH HKCIEPUMEHT C HCIOJIb30BAHUEM COBPEMEHHOIO
00opyoBaHus, cOOJII01asi HOPMBI TEXHUKH O€30TTaCHOCTH.



OcHoBHas npodeccronanbHas oOpazoBaTenbHas IporpaMma
04.05.01 dynpameHTaIbHAs U IPUKIATHAS XUMHS
(OynnaMeHTaNTbHAS ¥ IPUKITATHAS XUMUS)

3.2. llepeyeHs NJAHUPYEMBIX Pe3yJbLTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
(hopMHupyeMbIMH KOMIIETEHIIUSIMU

B pesynbrare 0cBOCHUS AUCHUILTUHBI 00YJaIOLIHIACS JOIKEH:
3HaTh:
- CTPOCHHE U CBOWMCTBA NMPUPOIAHBIX OMOIOJMMEPOB, YPOBHHU UX OpraHu3anuu B xuBoi npupoae (OITK-
1);
- 6azoBblc mousTus ouoxumun (OITK-1);
- 0c00eHHOCTH (QYHKIIHOHUPOBAHUS (PEPMEHTOB KaK TUITUYHBIX Onokaraausaropos (OITK-1);
- OCHOBHBIC TNPHUHIHMIIBI MATPUYHOTO cuHTE3a Ouononmmepos: perukanmu JIHK, Tpanckpumum,
tpaucisnuu (OITK-1);
- TPUHIMITEI pabOTHl yueOHO-HAyYHOU ammapaTypbl, UCTIOIb3YEeMON Ui MPOBEACHUS OMOXUMHUYECKUX
9KCIIEPUMEHTOB: (POTOIEKTPOKOIOPUMETPA, PHOOPa JIJIsl 30HAIBHOTO 3JeKTpodopesa, 1adopaTopHOro
nonomepa (OITK-1, OTIK-2);
- TEXHUKY 0€30MaCHOCTH MpH paboTe ¢ omacHbIMH OnosornueckuMu matepuanamu (OITK-2);
- Mepbl I0BpaueOHO TTOMOIIIY TOCTPaIaBIIMM IIpu padote ¢ BpeaubiMu BemectBamu (OT1K-2).
Ymers:
- MPUMEHATh 3HAHWE OCHOBHBIX (DM3MYECKHX M XUMHUYECKHX 3aKOHOB MpPU OOBSICHEHWH MEXaHH3MOB
xusnenestensaocta (OITK-1);
- BOCHPOU3BOJUTh XHUMHUYECKYIO CTPYKTYpy OHOIOJIMMEPOB U COCTaBISAIOLIMX HX MOHOMEPOB,
XapaKTepU30BaTh TUIIBI CBSI3eH, 00ECIEUMBAIONINX YPOBHEBYIO OpPTaHU3AIMIO OCIKOB M HYKJIEHHOBBIX
kucnot (OITK-1);
- OXapaKTepHu30BaTh (aKTOPHI, BRI3bIBAIOIINE JeHATypaluio onomnonumepos (OITK-1);
- BBINOJHATH AaHANU3 MNPHUPOJHBIX OOBEKTOB C IENbIO OMpENeleHHs] B HUX OCHOBHBIX KIJIACCOB
OMOJIOTMYECKH 3HAUYUMBIX opranndeckux coeanHenuit (OITK-1, OTIK-2);
- MPOBOJUTH OLEHKY BO3MOXHBIX PHCKOB MpPHU PabOTE C BPEIHBIMU XMMHUYECKMMHU BEIIECTBAMH H
NOTEHLIMAJIbHO OMNACHBIMM OMOJIOTMYECKUMU OOBEKTaMU (JOHOpPCKas KpOBb, CBIBOPOTKA KpOBH,
spUTpoLUTapHas Macca, moua u ap.) (OIIK-1, OITK-2).
HNmeTh npakTHYECKHUI ONBIT:
- HUCHOJb30BAHHS METOAOB KAaueCTBEHHOIO M KOJMUYECTBEHHOIO aHaJM3a OCHOBHBIX KJIACCOB
OMOJOTUYECKH 3HAYUMBIX OpPraHMYECKUX COEJAMHEHUH, BbIACNEHHBIX U3 mpupoaHoro Marepuana (OIIK-
1, OTIK-2);
- paboThl Ha cepuiiHOM OOOpYIOBAaHUU, HCIOJB3YEMOM B INPAKTHUKE aHAINW3a MPUPOJHBIX OOBEKTOB
(OIIK-1, OIIK-2);
- OKa3aHUs MEePBOI MOMOIIM OCTPAIABIIUM ITpu padoTte ¢ Bpeaubivu BemectBamu(OITK-1, OITK-2);
- IPEJICTABICHNS SKCIIEPUMEHTAIBHBIX JAHHBIX, TOJIyY€HHBIX B XOJI€ MPAKTUKYMa 110 OMOXUMHH, B BUJIE
oruetoB (OITK-1, OIIK-2).

4. O0beM U coaep:kaHue TUCHUTIIHHBI

OO0BbeM TUCHMILIMHBI cocTaBiseT 4 3aueTHble equHUIbI (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 JUCIUIIINHE YKa3aH
B yueOHOM IUTaHe 00pa30oBaTeNbHOIN 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 OpraHU3aIlnN CnmcoK BOIIPOCOB,
npoiecca oOyueHus, HWHTEPECYIOIINX CTYACHTA MO
CaMOCTOSITEIBHON PaboThI U hopM COJICPYKAHUIO TUCTIUTUTAHBI
aTTECTAITUH. (cmaercsi B MICHMEHHOM BHJIE).
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(EpMEHTHI 51 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/IEPKAHMS TUCIHUIIMHBI MO pa3aejaM (TeMaMm)

Paszoen 1. Ilpeomem 6uoxumuu, ee mecmo 8 cucmeme eCmecmeeHHvlX HayK. Xumudeckuil cCocmae
JHCUBBIX OP2AHUIMOS.

Uto Takoe XU3Hb ¢ TOUKHU 3peHus Xxumuka. Llenp nzyuenus nucuurmianasl XOBII. Onpenenenue
¥ OCHOBHBIE CBOMCTBA KUBOTO. MHOTOOOpa3ue kuBbIX cucteM. CTpOeHUE KIIETOK.

[IpenMeT OGMOXUMUM, €€ MECTO B CUCTEME €CTECTBEHHBIX HayK. VcTopusi pa3BUTHS OMOXUMUHU.
Ponb oreuecTBEeHHBIX yueHbIX B pa3BuTuu Ouoxumuu (padorsl A.H.benosepckoro, A.E.bpaynuireiina,
A lanuneBckoro, M.B.Henukoro, B.C.I'yneBuua, A.H.baxa, A.B.Ilamnaguna, A.M.Omnapuna,
B.A.Durensrapara, A.A.baeBa, A.C.Cnupuna, C.E.CeBepuna). KpymHbple OMOXMMHUYECKHE IICHTPHI B
Poccun. 3HaueHue OWOXMMHM IS Pa3BUTHS OHOJIOTHMH, MEIUIIMHBI, CEIBCKOTO XO3SIMCTBA H
MIPOMBIIIUICHHOCTH M0 TepepabOTKe PaCTUTEIBLHOTO U )KUBOTHOTO CHIPHSI.

Craruyeckas, fuHaMudeckass ¥ (QyHKIHOHaNIbHas Oumoxumus. OOmas OHOXUMHUS, ee IpeIMeT U
3amayn. XapaKTEepPUCTUKA pa3/Ie]ioB OMOXMMHUYECCKOW HAyKW: OHOXWMHH >KUBOTHBIX, PACTCHHHA W
MUKPOOPraHU3MOB, MEIUIIMHCKOM ¢ BETCPUHAPHOH OMOXWUMUH, TEXHHYECKOH OHMOXUMHUH,
CPaBHHUTEIHHOW OWOXWMHUHU, KBAHTOBOW OWOXMMHH, OWOXUMHUYECKOW TCHETHKH, MOJCKYISIPHOU
OMOJIOTHH | JIp.

XUMHUYECKU COCTaB OPraHU3MOB.

[lonsiTHe O Makpo-, MHKPO- U YJIbTPAMHKPOIJIEMEHTaX. 3aKOHOMEPHOCTU PACHPOCTPAHEHUS
AJIEMEHTOB B JKMBOHM TMpUpoJie. 3aBUCUMOCTb MEXKAY OHUOJIOTHYECKONW pOJIBIO DJIEMEHTOB M UX
MOJI0’KEHUEM B niepuoanueckon cucreme J.11.MeHnneneena.

Tpu OCHOBHBIX THUIIA OMOJIOTHUECKUX MOTUMEPOB. THITBI XUMUUECKON CBSI3U, CTAOUITU3UPYIOIITNE
OuomnonMMepsl. XapakTepUCTUKA OCHOBHBIX KIACCOB XMMUYECKUX COCTUHEHHM, BXOSIIUX B COCTaB
»KuBOM Matepuu. CBOWMCTBA BOJIbI KAK PACTBOPUTEIS I OMOJIOTHUYECKUX MaKPOMOJIEKYIL.

Paszoen 2. Amunoxuciomul u 6enxu.

AMUHOKHUCIOTHBIA cOCTaB OeIKOB. AMHHOKHCIOTHI: KJIAacCU(UKALUS MO CTPYKType OOKOBOTO
pamukana. AMUHOKHCIOTEI D- u L-psga. OnTtudeckass akTUBHOCTh aMHUHOKHCIIOT. 3aKOHOMEPHOCTH
COJIep’KaHUsl aMUHOKUCIOT B Oenkax. [IpupomHple menTHABI: KapHO3WH, TIYTaTHOH, OKCHUTOILIWH,
Ba30MpPEeCCUH M JAp. AMQOTEpPHOCTh M PpEAKIMOHHAs CIMOCOOHOCTh OenkoB.  M3oamexTpudeckoe
cocTosTHUE OEITKOBOM MOJIEKYJIBI.

VYpoBHU opraHuzanuu CTPYKTyphl Oenka. IlepBuunas cTpykTypa: O€JNOK Kak JIMHEHHBIN
MH(OPMALIMOHHBIA ToJMMep, oOnagaromuii nonspHocThio. Paboter A.S.Jlanunesckoro u 3.Dumiepa.
Jloka3aTenbcTBa MOJHUMICNTUIHOW TEOPHH CTPOCHHUS Oemka. [lepBuuHass cTpykTypa OEIKOB.
OnpeneneHrie aMUHOKHUCIOTHOM MOCJIEOBATEIILHOCTH MOJTATIETI TUIHBIX neneu (obmme
npenctaBieHus). KommnbroTepHble 0aHKHU JaHHBIX O IEPBUYHBIX CTPYKTypax 0enkoB. CBs3b MEPBUYHOMN
CTPYKTYPHI U (DYHKIMI MENTHIOB U OCIKOB (Ha MpUMeEpax OKCUTOIMHA, UTOoXpoMa C, HOPMAIbHBIX H
MATOJIOTUYECKUX T€MOTTIOOMHOB).

Bropuunas crpykrypa OenkoB. [lonsitTue 00 o- u -koHDOpMAIUAX TMOJUMENTUTIHON IIETIH.
[TapameTpsl o-criupany noJunenTuaHod uenu. Cuibl, yAEp>KUBAIONIME MOJMIENTHAHYIO IENb B O-
KoH(popManuu. Bropuunas cTpykTypa 6enkoBoit MojeKkynbl. [IoHSITHE O CBEPXBTOPUYHOM CTPYKTYpe
OejKa ¥ JJOMEHax.
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Tpernunast crpykrypa OenkoB. Tumbl cBsized, 0OECIEUMBAIOUIMX MOJJIEPKAaHUE TPETUYHON
CTPYKTYpbI OenkoBoil Mosiekysbl. CiiokHasi MOBEPXHOCTh Oelika, CHelU(UYHOCTh B3aMMOJAEHUCTBHS C
JPYTUMH MOJIeKyJIaMu. JIMHAMUYHOCTD TPETUYHOM CTPYKTYPHI OCITKOBON MOJIEKYIIBI.

YerBeptuuHas cTpykTypa OenkoB. CympamoisiekyisipHble  KomIiekchl. CyObeanHUIbI
(mpoTtomepbl) U 3AMUMOJEKYIbl (MyabTUMEpbI). KOHKpeTHbIe IpuUMepbl YETBEPTHMUHOM  CTPYKTYpHI
OCJIKOB (MHCYJIMH, TEMOIJIOOWH | JIp.). THIIBI CBS3€H MEXIY CYOBbEAMHHUIIAMHU B SIIUMOJIEKYIIE.

Henarypauus u penarypauus OenkoB. Ilonsatme o wHatuBHoMm Oenke. Homenkmatypa u
knaccuukanuss  OenkoB.  Knaccudukamus nporenHoB 1o (GopMe  OCIKOBOM — MOJICKYJIHI,
MPOUCXOXKACHUIO, AMUHOKHCIIOTHOMY COCTaBY, PACTBOPUMOCTH, OMOJIOTMYECKON aKTHBHOCTH.

Oyaknun 6e1KoB. MyTtanuu B MoJiekyse 6enka. [[poTeom — OENKOBBIN MOPTPET KIETKH.

Mertonp! BblieTIeHU OCNKOB W3 OMOJOrMYECKOro marepuaia. Meronsl (GpaKIHMOHHPOBAHUS
0€NIKOB: BbICAJIMBAHME, OCAXKICHHUE CIIUPTOM, OCAXJEHHE MOHAMH TSKENbIX METAJUIOB, 3JIeKTpodopes
(kuakocTHBIM, Ha Oymare, B Omoke arap-arapa u IIAAI), xpomaTtorpaduyeckue MeETObI
(uoHooOMeHHasi, renp-nipoHuKaromas u adpdunnas xpomatorpadus). CrocoObl OYUCTKU OETKOBBIX
IpernapaToB OT HHU3KOMOJICKYJSIPHBIX —TNPUMECEH: AHMaiu3, DSJICKTPOIUANIN3, KPUCTAJUTU3AIMS,
reabQUIbTpaLus U yIbTpaduabTparus.

Mounekymnsipaass Macca OenkoB. [loHSTHE O XHMHYECKOM ¥ (U3WYCCKOM 3HAYCHUSIX
MOJIEKYJISIPHOM Macchl OelIKoB. MeTo/bl ONpeieeHNs: MOJIEKYISIPHOW Macchl OENKOB: IPaBUTALIMOHHBIH
(ynmerpaneHTpudyrupoBaHue), YIBTPAPUIBTPAITIOHHBIH, resb (U TPanOHHBIH,
aeKTpodopeTHUECKHii (II0 TOpMOKeHHIO mpoOera B Onokax IIAA pa3nuvHONH KOHIICHTPALIHH),
xpomarorpaduieckuii (TOHKOCIIONHas XpoMarorpadusi).

Pasoen 3. @epmenmol, Koghepmenmul u eumamumbi.

@depMeHThl Kak MNpHUPOJHbIE KaTanu3aTopbl. DepMeHTHl B XUMHH. McTouHUKH (epMEeHTOB.
Metoapl BBIZCTICHHUSI W TONy4eHHE (DEPMEHTHBIX IpermaparoB. VICTOPUS OTKPBITHS M H3YYEHUS
dbepmenToB. PaboTel oTedecT-BeHHBIX yueHBIX (A.f.J/lanunesckoro, N.I1.I1aBnoBa, B.A.Durensrapara,
A.E.BpayHuireiina u ip.) B 3Toi 007aCTH.

Kartanutnueckas (dpepmeHTtatuBHas) ¢yHkuus OenkoB. YepTel CXOJICTBA W pa3iuyuil B
JneicTBUM OMoKaTann3atopoB ((EepMEHTOB) M KaTalW3aTopoB MHOW mnpuponbl. Ponb depmeHTOB B
SBJICHUAX  OKU3HEIEATENbHOCTH. bHONOrMueckuil  KkaTtaau3  Kak  KOOIEPaTHUBHBIM  Mpoliecc,
3arporpaMMHPOBAHHBINA BO BPEMEHH U IIPOCTPAHCTBE.

Crpoenne  ¢epmeHToB.  OJHOKOMIIOHEHTHbIE U JBYXKOMIIOHEHTHbIE  (DEPMEHTHI.
AMUHOKHCIIOTHBIE paJHWKallbl aKTUBHBIX IIeHTpoB (epmenTtoB. [lonsarne o cyOcTpaTHOM U
AIJIOCTEPUYECKOM ILIEHTpPax B MoJieKyje ¢epMeHTa. B3aumopelcTBUE NepeunCIIEHHBIX IIEHTPOB B
npouecce (EpMEHTATUBHOIO KaTajlu3a (IMHaAMu4eckas Mojenb (epMmMeHTa). AJUIoCTepUYecKHe
3 PeKTOpHI (aKTUBATOPBI K UHTUOUTOPHI).

Mexanusm geiictBusi pepmentoB. ES, ES' u EP-xommiekcbl, uX pojib B TMOHMKEHUU
HHEpPreTuIecKoro 6aprepa peakuuu. Pu3nveckuit CMbICT (EPMEHTATUBHOTO KaTaJIn3a.

CKOpOoCTh (pepMEHTATHUBHBIX peakiuii. DakTopbl, BIHSAIONME HAa CKOPOCTh (KOHIICHTPAILUS
depmenta u cybOctpata, Temmneparypa, pH cpensl). Muruburtopsl ¢depmeHToB (0OpaTumble U
HeoOpatumeble). KOHKypeHTHOE U HEKOHKYPEHTHOE TOPMOKEHUE AeUCTBUS (DEpMEHTOB.

Knaccugukanus QepmMeHTOB, ee NPUHLUIBI M COBPEMEHHOE cocTosHue. HomeHknarypa
depmentoB. [udper pepmenToB. OCHOBHBIE KJIacChl (PEPMEHTOB: OKCHUIOPEAYKTa3bl, TpaHc]epasbl,
THJIPOJIa3bl, TUa3bl, U30MEPasbl, JUrasbl (cuHTeTasbl). OOIIas XapaKTepPUCTHKA KJIACCOB.

Jlokanuzanus ¢pepmentoB B kietke. [Ipumenenue pepmenton. KodepmeHTsl u mpocteTuyeckue
TPYIIIBIL.

[MpuknagHass SH3UMOJIOTHS, OCHOBHBIE HANPABICHUS Pa3BUTUS M OOJIACTH TPAKTUIECKOTO
ucronb3oBaHus  pepmentoB. MmmoOunuzoBaHHble OuokaTtamu3aTopbl. Hocutenu u MeTonbl
umMMmooOmu3ann. Vcnons3oBanne (pepMEHTOB B XUMHUYECKOM cuHTe3e. lcmonp3oBanue (hepMeHTOB B
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XUMHYECKOM aHaJIM3€ U MEIULMHCKON nuarHoctuke. COBpEMEHHOE COCTOSIHUE M TEHIEHLIMH Pa3BUTHUSA
XUMHUYECKON SH3UMOJIOTUH.

BurtamuHbl, UX poJIb B TUTAHUM YEJIOBEKA U )KMBOTHBIX. MICTOUHMKY BUTAMUHOB. ABUTAMUHO3BI,
TUIIOBUTAMUHO3bI U THIIEPBUTAMUHO3bI. CUMIITOMBI aBUTAMHUHO30B.

KupopactBopumble BuTaMuHbl. Butamun A (petuHoi). XMMHUYECKOE CTPOCHHE BUTAMUHOB A1
u Az, ux reoMmerpuyeckue uzoMmepbl. Butamuubl D1 (kambimdeporn), Do (3prokamsiudepon),
D3 (xonexanbiudepon). XuMuueckas CTPYKTypa BHTaMHHOB, UX POk B (pochOpHO-KAIBLIUEBOM
oOmene. Buramun E (Tokodepoin). YuacTue ero B OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX IPOLIECCaX.
Buramuna K (¢pmwinoxuHoH), €ero OTHOLIEHHE K CHCTEME CBEpThiBaHMA KpoBU. Bukacon. Butamun F
(KOMILIEKC HEHACBIIICHHBIX KUPHBIX KUCIIOT).

BonopactBopumble BUTamuHbl. Butamun Bi (TmamuH), XumMuueckas Ipupoja U MEXaHU3M
neiictBus. Butamun B (pubodiaBuH), ero cTpoeHHe U y4acTue B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknusix. Buramun B3z (maHTOTeHOBas KUCIIOTa), €ro y4actue B 00pa3oBaHHM KOdH3MMa A. BuramuH
Bs (HMKOTHHOBas KUCIOTa M aMHJl HUKOTMHOBOM KHCIIOTHI): CTPYKTypa M y4acThe B MEPEHOCE aTOMOB
Bomopona B cocrtaBe HAJI. Butamun Be (mupumokcus), ero ¢opmbsl (MTUPUIOKCOI, MHPHIOKCAID,
NUPHUIIOKCAMUH), 3HAa4YeHHWe JUIS  OCYIIECTBIICHUS  pEaKIHMil  MepeaMUHUpOBaHMs. Buramuu
Bi12 (umanko6anamun). Butamun Bis (maHramoBasi KucioTa), €ro pojib B IMEPEHOCE OAHOYIIEPOJHBIX
dbparmenToB. Butamun Bc (nTepounriyramunoBas kuciota). Buramun Bt (kapHUTHH), €ro 3HaYeHHE B
obmeHe BemlecTB y HacekoMbix. Butamun C (acKoOpOMHOBAsI KUCIIOTA), CTPOCHUE €T0 BOCCTAHOBJICHHOM
U okucieHHoit gopm. Butamun P (pytun). B3zaumooOycnoBnenHocts neiictBuii ButamuuoB C u P.
Burtamun H (61oTHH), €ero cTpoeHue 1 pojib B peakuusax kapookcuinupoBanus. Buramun U.

MHUKpO3IIEMEHTHI U UX OMOJIOTHYECKHE (PYHKIIUH.

Paszoen 4. Ilonamue 06 obmene eeujecms 6 dcugvix opeanusmax. Ocnogvl 6UOIHEPEMUKU.

CoBpeMeHHbIE IPEJICTaBICHMSI O CYIIHOCTH JKU3HU. XapaKTepPUCTHUKA CYIIHOCTH SIBJICHUS KU3HU
C MO3UIUH MOJIEKYJISIPHOM OMOJIOrMH KBAHTOBOM OMOXMMMHU, KHOEPHETHKH, TEPMOJUHAMUKU, TEHETUKH
u T.11. JKu3Hb Kak Onosornyeckas popma JABHKEHUS MaTEPUH.

OOMeH BelIeCTB M JHEPrMHM - HEOThEMJIEMOE CBOMCTBO kHMBOro. OOMEH  BEIIECTB Kak
3aKOHOMEPHBIN, CAMOCOBEPILAIOLIUICS MPOLIECC MPEBPAILEHUsI MATEPUH B J)KUBBIX Tesax. AHA00IU3M U
katabosnm3M. Macmrabsl oOMeHa BemecTB Ha 3emie. buocdepa u e€ reoxummueckass poib. PaboTsl
A.A.Bepnasckoro.

OHepreTuka oOMeHa BellecTB. MakKpoIpruuecKkue COEAMHEHUS M MAaKpOIPTrU4ecKHe CBS3H.
Paznuuus B monsTHsX "sHeprus cBsa3u" M "Makpospruueckas cBs3p'. Baxselme mnpeactaBUTeNn
MaKpOIPrHYECKUX COETUHEHU: ToKk030-1-hochar, ATD, caxaposa, aneTmi-ko3H3uM A u ap. Ocolas
poisib aroMoB P u S B 0oOpa3oBanuu Makpolspruueckux cBsazeil. AT® kak akkymymsiTop, TpaHchopMaTop
Y TIPOBOJIHUK DHEPIUU B MPOLIECCE €€ 3anacaHysl U pacX0J0BaHUs B OpraHU3ME.

[Tyt oObmena BemiecTB: aHaboOIM3M, KaTaboau3M, MeTaboau3M. OOMeH PHepruer Kak MmpeaMeT
u3zyueHust OmosHepretuku. AneHosuntpudocdar (ATP) — yHuBepcanbHBI pEaKIUOHHBIA MOJIYJb
OMOXMMHYECKHUX peakiuid. TepMoanHaMyuKka OMOXUMUYECKUX PEaKIuil.

Pa3zoen 5. Hyxneunoswvie kuciomoi.

HcTtopust OTKPBITHS M M3YyYEHUS HYKJIEMHOBBIX KHCIOT. XHMHUYECKUH COCTAaB HYKJIEHMHOBBIX
KHCIOT. XapakTepUCTHKA IIypUHOBBIX W THMPUMUIMHOBBIX OCHOBAaHUM, BXOJAIIUX B COCTaB
HYKJIEMHOBBIX KHUCJIOT. MUHOpHBIE (MHOTZIa BCTpEYaroUlvecs) IypUHOBbIE W MUPUMMIMHOBBIE
OCHOBaHUA (5-METHJIIUTO3UH, S5-OKCUMETHJILUTO3MH, S-OKCUMETUIYpaluI, |-METUIUTO3UH U
np.). B,D-pudosa u ,D-2-ne3okcuprbo3a B cocTaBe HYKICHHOBBIX KUCIIOT. /[Ba THIAa HYKJICHHOBBIX
kucnot: aezokcupudonykiaenHoas (IHK) u pubonyknennosas (PHK). Pazmuuus mexny JTHK u PHK
[0 COCTaBy TIJIaBHBIX U MHHOPHBIX OCHOBAHMM, XapakTepy YIJIEBOJOB, MOJIEKYJSIpPHON Macce,
JIOKAJIM3alMU B KIETKE U (PYHKIUSIM.

He3zokcupubonykinenHoBasi kucinora. KomuwdyectBennoe coxaepxkanue JIHK B opranmsme u
JIOKaJIM3alMs €€ B KJIETKe (Sp0, MUTOXOHJIPUH, XJIOPOIUIACTHI, LEHTPHONIHN). J[e30KCUpUOOHYKICOTHIbI
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- crpykrypueie snementsl JIHK. Hyxneornansiii cocra JIHK; mpasuna E.Yapradda. Ilepuunas
crpykrypa JAHK. banku manneix nmo nepsuuHoi ctpykrype JAHK. Ilpoext "I'enom uenoBeka" u ero
peanuszauuss B Poccum, CHIA, Anonun. Bropuunas crpykrtypa JHK (Momens [lx.Yorcona u
@®.Kpuka). KomiimemMeHTapHOCTh MYypUHOBBIX U HUPUMHUIUHOBBIX OCHOBAHMH U €€ 3HAueHue MJis
obecrieuenuss OucnupanbHoi crpykrypel JIHK. Tpernunas crpykrypa JHK. CoBpemenHnsie
MpEJICTaBICHUs] O CTPYKType reHa. OCOOEHHOCTH MOJIEKYISIPHOM OpraHH3aliy FeHOMa MPOKapUOT U
JYKapuoT.

Pu6onyknennoBsie kucnothl, ux kinaccudukanus (TPHK, pPHK, MPHK, sPHK). CpaBuurtensnas
xapaktepuctuka BuoB PHK mno monekynsapHOW Macce, HyKJIEOTHIHOMY COCTaBy, JIOKalu3alud |
dbyakuusim. [lepuunas crpykrypa TPHK, pa6otsr A.A.baeBa. Bropuunas ctpykrypa TPHK (Mozxens
"kneBepHbli auct"). Tpernunas crpykrypa TPHK 1o naHHBIM pEHTIEHOCTPYKTYpHOIO aHaiusa
kpuctaueckux npemnaparoB. Bunsl pPHK. MPHK (xapaktepHbie ocoOeHHOCTH, MOIEKYIsIpHAs Macca,
npemmecrseHHnkn MPHK). Muadopmanuonnas PHK kak marpuma st cnennduyeckoro OuocuHTes3a
oenkoB. Snepusie PHK, ux monexkynspHble Macchl U Jiokanu3anus B sape. Bupycusie u ¢arossie PHK,
YCIIEXH B UCCIIEOBAHMSIX CTPYKTYpHI U pyHkunii. PHK-dpepmenTsr — pubo3umsi.

[Ipoueccsl ¢ y4aCTMEM HYKJIEHMHOBBIX KHUCJIOT: PpEIUIMKAIUs, TPAHCKPUIILUSA, TPaHCIALUSA,
pemapatus  JIHK. Ilowarue o permkauuu. [lodyKOHCEpBaTUBHBIM  MEXAaHU3M, MEXaHHU3M
nonmumepusanuu. JJHK-nonumepasa. Tpu 3Tana pernimkauuy — MHULIMALKSA, SJIOHTalus U TEPMUHALU.
[Tpo6nema nonsipaoctu. @parmentsl Oxazaku. [loHsaTue 0 TpaHckpunuuu. MexaHu3M MOJIMMEpPU3ALIUH.
PHK-nonumepasza. Tpu sTamna TpaHCKPUIUUW — WHULMALMSI, 3JOHrauus M TepMuHaus. CUrHabl
TPAHCKPUIILIUK, MPOMOTOP. MHTHOUTOpPHI TPAaHCKPUIIIUU; S]bl, aHTUOMOTUKH, MPOTUBOBUPYCHBIE U
IIPOTUBOpPAKOBbIe IpenapaTsl. O0paTHas TpaHckpunrTasa. buocunres 0enka. CTpoeHre reHOB 3YKapHuoT.
Crutaiicusr, xumus crutaiicusra, "konctpykrop PHK".

[Tonsitue o Tpancisiiuu. OcHoBHas "morma" MoOJIEKyIsIpHOM Ouosoruu. ['eHeTnyeckuil Ko, ero
cBoiictBa. JlekonupoBaHue. AKTUBAIMs aMUHOKHCIOT. AMMHoaumiajgeHunar. Pubocoma —
«HaHOPOOOT» AN OmocuHTe3a Oenka. Cxema peaklUud M Mpoliecca 0O0pa30BaHUS MENTUIHOW CBS3U.
Perymnsanus skcnpeccun reHos. Cucrema nepenaun cursana. I[Ipokapuors: OnepaTopHO-NIPOMOTOPHBIN
yuactok JIHK, perynstopHbiii OeloK, ONEpoH. 2 THIla KOHTPOJS Y MPOKApUOT: HEraTWBHBIN U
MTO3UTUBHBIN.

['enom, mmasmuabl, 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 QpyHkuum yriaeBonoB. [Ipoctbie
yIIIeBOAbl — MOHOcaxapuabl. OCHOBHBIE MpEACTaBUTEIN OMOJIOrMYECKH 3HAYMMBIX MOHO3. M3omepus
MoHocaxapuaoB. J[lucaxapunel. Ilommcaxapunael (romo- u rerepononucaxapuiabl). OcoOeHHOCTH
CTPYKTYpPBbI YIJIEBOJAOB.

Paszoen 7. Jlunuowr.

Jlunuasl (ompenenenue M kinaccudukanus). buonornuyeckue ¢ynxmun aununos. [IpocTsie
JUOUABL KUPHBIE KHUCIIOTHI, HEHTpajbHbIE MUPbHI, BOCKAa, CTEPOUIbl MU TepreHbl. OcoOEHHOCTH
CTPYKTYpbI U Ouonoruueckasi pojb. OCHOBHBIE NMPEACTABUTEIN CIOXKHBIX JTUIHUIOB: (HOCHOIUIUABI U
TIUKOIUIUABL. JIMMuAHbIE MULIEIUTBI, OUCIIOH, TUTIOCOMBI.

Buonornueckue MeMmOpaHbl:  ompeneneHue, CTpoeHue u  cBoiictBa.  ['mapodoOHbIe
B3auMojieicTBUsl. MemOpanubie Oenku. OcoOEHHOCTH CTpoeHUs. THUIBl TpaHCMEMOPaHHOTO
TpaHcnopTa. MloHHbIE KaHAJIbI U HACOCHI.

Paszoen 8. Bzaumoceazv u pecynayus oomena eewjecms. Cogpemennvle npoobiemvl OUOXUMUU U
nYmMu uUx peueHusl.
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5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH
[Tpu npoBeneHNM 3aHATHI UCTIOIB3YIOTCSI 00Pa30BaTEIbHBIC TEXHOJIOTHH:
v’ TEXHOJIOIUs MPOBIEMHOIO O0yUYEHUS,
v’ peHTHHroBas TEXHOJIOTHS,
v’ TEXHOJIOIHs Pa3BUTHsI KPUTHYECKOIO MBIIILJIEHHS,
v TEXHOJIOTHs y4eOHOM AUCKYCCHH.
[lepeuens  WHGDOPMALMOHHBIX  TEXHOJIOTHH,  HWCIOJIB3YEMBIX  MPU  OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpOIlecca MO AUCIUILINHE: TEXHOJIOTUU CMEIIAHHOTO 00yUeHHUS.

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

OTJICIbHBIX Pa3/esioB U TeM pabouell nporpammbl. CamocTosiTeNibHas padboTa CTYAEHTOB MPOXOAMUT B
dopme U3ydeHHs TEOPETHUECKOro Marepuaia (JeKUuil, peKOMEHJOBaHHOW JIUTEpaTypbl, B TOM YHUCIIE U
CaMOCTOSITEJILHOTO IIOMCKa MaTepuayioB B rioOanbHOM ceTH, BkiIoyas OBbC "YHuBepcuteTckas
oubnunoreka oniaiiH"). K camocrositesbHON pabOTe OTHOCHTCS TaKKe MOJArOTOBKA K JIAOOPATOPHBIM
3aHATHUSAM C HCIOJIB30BAHMEM METOJIUYECKUX YKa3aHUH, PacIloioKEHHBIX Ha caiite Ombmuorexn 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 paboTh
cTynenTtoB npuBoautcs B [punoxenuu 1 x PIL.

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

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

PelTHHIOBBII KOHTPOJIb KauecTBa 3HAHUM 10 AUCLUIUIMHE 3aIUIaHUPOBaH B (pOpMe TUKTAHTA 110
aMUHOKHCIJIOTaM, 5 KOHTPOJIbHBIX paboT U 7 1abopaTOpHBIX pabOT. [IUKTaHT OLIEHWBAETCS MaKCUMYyM S-
10 PEHTHHrOBBIMHM OajulaMu. 3a KaXAYyI0 KOHTPOJIbHYIO paOoTy CTyJIEHT MOoJydyaeT 8 pPEeHTHHIOBBIX
0ayIoB, 3a KaXJIyI0 JIA0OpaTOPHYIO paboTy — MakcumyM 2 6aia. [IpemycMoTpeHbl OOHYCHBIE OalThL:
no 1 6ayuty 3a KaXIyI0 U3 5 CaMOCTOSATENBbHBIX (JOMAIIHUX) Pa0oT.

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

DK3aMeHAIlMOHHBI OTBET OlLleHUBaeTcss M3 pacuera B 40 6ayioB, KOTOpbIE CYMMHUPYIOTCS C
Oanmamu, HaOpaHHBIMU 3a ceMecTp (MakcuManbHO — 100 peHTHHTOBBIX OAIJIOB).

CTyneHT, MOJIHOCTBIO BBINOJIHMBIIMKM y4eOHYI0 NpOrpaMMy AWCLUIUIMHBI U HaOpaBIIMKA Ha
IIPOMEXKYTOUHBIX 3Tanax cyMMmy oT 45 no 60 0amioB, UMEET MpaBO MOJIYYUTh UTOTOBYIO OLIEHKY O€3
JIOTIOJIHUTENBHOT O ompoca. [1pu stom:
cTyneHt, HaOpaBmmi 45-49 GamnoB, mosydaer 10 AOMOTHUTENBHBIX OalIOB M HUTOTOBYIO OIICHKY
«YJIOBJIETBOPUTEILHOY;

CTyJIeHT, HaOpaBmwii 50-55 6ayos, 20 OMOTHUTEIBHBIX OAIJIOB M HTOTOBYIO OIIEHKY «XOPOIIIO»;
CTYAEHT, HaOpaBmuii 56-60 OamnoB, MoxeT mNoayduTh 30 JIONOJHUTEIBHBIX OauIOB M OLEHKY
«OTJIIMYHOM.

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

oT 55 10 69 — «y1OBIETBOPUTEIBHOY;

oT 70 10 84 — «xopoiioy;

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

1. Kycrosa T.I1., Kouerosa JI.b. IIpakTikym mo Guosiormdeckoil XuMuu. YdeOHoe nmocooue. MiBaHoBoO:
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 oOpazoBaHus U
Hayku Poccuiickoit ®enepanuu, dDenepasibHOE TOCYIapCTBEHHOE OFOHKETHOE 0O0pa30oBaTeIbHOE
yupexaeHue BeicHiero rnpodeccuoHanbHOro  obpazoBaHus «OpeHOYprckwii  rocynapcTBEHHBIN
yHuBepcuteT». - OpenOypr : OI'Y, 2014. - 186 c. : un., cxem. - bubmuorp.: ¢ 167.; To xe
[DnexTponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=270262
3. baprimesa, E. [Ipaktuyeckue ocHoBbl Onoxumuu : yueoHoe nocodue / E. bapeimesa, O. bapanosa,
T.TamOypr ; MunucrepctBo oOpa3oBaHusi M Hayku Poccuiickoii @enepauuu, PenepaabHoe
rocyIapcTBEHHOE OIO/PKeTHOE 00pa3oBaTelbHOE YUPEKIEHUE BBICHIETO  MPOodEeCCHOHATHLHOTO
oOpa3zoBanus «OpeHOyprckuil rocyaapcTBeHHbIN yHUBEpcuTeT». - Openodypr : OI'Y, 2011. - 217 c. ; To
xe [DnexTponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeimesa, E. Teopernueckue ocHOBBI Onoxumun : yueOoHoe nmocodbue / E. Bapeimesa, O. bapanosa,
T.FamOypr ; MunucrepctBo oOpa3oBaHusi W Hayku Poccuiickoit ®egepanuu, ['ocymapcTBeHHOE
oOpa3oBaTellbHOE  YYpeXJACHHE BhHICIIEro mpodeccnoHambHOTO OoOpasoBaHus  «OpeHOyprexkuii
rocyapcTBeHHbI yHUBepcUTeT». - Opendypr: OI'Y, 2011. - 360 c.; To xe [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=259198

JononHuTenpHas IMureparypa
1. I'pumenkoBa, T.H. HykneunoBsie kucnotsl : yueOHoe nmocodbue / T.H. I'pumenkosa, T.B. Uyiikosa,
E.A. lllepbakoBa ; MunucrepctBo o6OpazoBanusi u Hayku P®, T'OY BIIO «KemepoBckuit
roCy/IapCTBEHHBI YHUBEpcHUTET». - KemepoBo : KemepoBckuit rocynapctBeHHbil yHuBepcuret, 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 53H3uMOINOTHY : yuyeOHoe nocodue / B.K. [Tnakynos. - M. : Jloroc, 2002. -

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

3. IlnakynoB, B.K. OcHoBbI sH3uMONOTHH : yueOHOe mocodue / B.K. Ilnakynos. - Mocksa : Jloroc,
2002. - 127 c. : un.,tabn., cxem. - ISBN 5-94010-027-9 ; To xe [Dnexrtponnsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=84687

Pecypcbl nH(OpMaIIIOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT»:

Cucrema »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBarenbHOro rmnpouecca «Moil yHUBEpcUTET»
https://uni.ivanovo.ac.ru

[TpodeccuonanpHbie 6a3bl TaHHBIX 1 HHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcurerckas Oubinorexa oninaiin» Www.biblioclub.ru

DnexTponnas oubmmorexa 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
YHHUBEPCHTET.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CHUTITHHBI
VY4eOHble ayIUTOPUU:
- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUMA 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

OcHoBHas npodeccronanbHas oOpazoBaTenbHas IporpaMma
04.05.01 dynpameHTaIbHAs U IPUKIATHAS XUMHS
(OynnaMeHTaNTbHAS ¥ IPUKITATHAS XUMUS)

MeOeM W TEeXHMYECKUMHU CPEICTBAaMU OOYYCHHsI, CIHYXAIlUMH [UISI TPEJOCTABICHUS y4eOHOU
nHpopMaIuu GOJIBIION ayAUTOPHUH;

- Uil TPOBEJCHUS 3aHATUM CEMUHAPCKOTO THUIMA, KOHCYJIbTAlMW, TEKYIIET0 KOHTPOJIS |
MIPOMEKYTOUHOM aTTeCTAlMU C KOMIUIEKTOM CIEIHATIM3UPOBAHHON yuyeOHOU MeOeld U TeXHUYECKUMU
CpeAcTBaMu O0yYEHHS;

Jlaboparopus, ocHallieHHas JIabopaTOPHBIM 000PYAOBaHHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMU CPEICTBAMH 00ydeHUsI.

[Tomemenue mjis cCaMOCTOSITENILHOM pPabOThI, OCHAIIEHHOE KOMILJIEKTOM CHEIHaTU3UpPOBAHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBHIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JleMOHCTpanMoHHOE 000pYy/IOBaHUE U Y4eOHO-HATIISIIHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
TUMA, OOECHEeYMBAIOIINE TEMaTHYECKHE WIUTIOCTPALlMU: JEMOHCTPAIMOHHOE O0OpyJIOBaHHE (MOJIEIH,
MakeThl W JIp., AJICKTPOHHBIE TOCOOUsS (MpEe3eHTAIM), ayauo-BU3yalbHbIE MOCOOUs (ayqHO3aIuCH,
BUJICOMAaTEpHabl U T.I1.), IEYaTHBIE MOCOOMS (TaOIUIIBI, TUIAKATHI, CTEH/IbI, TOPTPETHI, CXEMBI U T.I1.).



OcHoBHas npodeccronanbHas oOpazoBaTenbHas IporpaMma
04.05.01 dynpameHTaIbHAs U IPUKIATHAS XUMHS
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ABTOp paboyeii nporpaMMbl AMCHUIVIMHBI: 3aB. Kadeapoil GyHIaMEeHTaNbHON U TPUKIIaIHON
XuMuH, podeccop, nokrop xumudeckux Hayk Kycrosa T.I1.

[lporpamma paccMOTpeHa U yTBepKJIeHa Ha 3acelaHuu Kadeapsl (yHIAMEHTAIbHOW W
npuknaanoit xumun 30 aBrycra 2023 ., mpotokoin Ne 1.

[Tporpamma oGHOBIICHA

MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OII /

(mozrucs)



