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1. llenn ocBOEHNS TUCIMIIJIHHBI

[{enbpro OCBOEHUS AUCIUILTHHBI « BHOXUMUS ¥ MOJEKYJIsipHasi OUOJIOTHS» SBISETCS TOTOBHOCTH K
UCCIICIOBATEIILCKOW JICATEIILHOCTH B OOJIACTH TEHETHUKH, WMMYHOJOTHH, OWOMEIUIIMHBI B YacTH
U3YYCHHS CTPYKTYPBI OHOMIOIMMEPOB U HU3KOMOJICKYJISIPHBIX OpPraHUYEeCKUX COCTUHEHHH, 00pa3yIONIIX
KHUBYIO MaTEpUIO, M3yYCHHE XHMHUYCCKHX IPEBPALICHUNA MEXIy BEUICCTBAMH JKUBOH Marepuud W
MIPUHIIMIIOB YPOBHEBOW OpraHU3allii OWOIMOIMMEPOB, TOTOBHOCTh K MPHUMEHECHUIO ITHX 3HAHHUHA B
HAYYHO-TIPOU3BOJICTBEHHON JIESATEILHOCTH, a TaK)K€ TOTOBHOCTh K IIEJAarOTHYECKOH JESTEIbHOCTH B
qacTh (QOPMUPOBAHUS MEKIPEIMETHBIX CBSI3€d MEXAy IUCIHUIUIMHAMU €CTECTBEHHOHAYYHOTO
npodus.

2. MecTto nucunniimubl B ctpykrype OIl

Y4yeOHass mucruiuimHa «bHoXuMHS M MOJIEKyJsipHAs OUOJIOTHS» OTHOCHTCS K 00s3aTeIbHBIM
TUCIUIUIMHAM 0a30BOM YacTu oOpa3oBaTenbHOl mporpammbl. Kypce «buoxumus u MonekyssipHas
OHMOJIOTHSD) YUTACTCS O0YYAIONIMMCS TTIOCIe M3ydeHUsT UMU B 1-2 cemMecTpax JMUCHUTUINHBI « XUMHSD U
ABIISIETCSL €€ JIOTUYECKUM MPOJOKEHHEM, OH 3HAKOMHUT OOYYalOIIMXCS C OCOOCHHOCTSIMU CTPOCHHS,
CBOWCTB W TPEBPAIICHUN OPraHUYECKUX COCAMHCHUU, 00pa3yloIIHuX >KUBYIO Marepwro. [lapamienbHo
oOydaromuMmcsi uurtaercss Kypc «LluTonorus W TUCTONOTHA», U TEPEeCceKaroIuecs MOHSTHUS ATHX
JTUCLHUILIINH JOTOJHSIOT IPYT ApyTa.

Jl1s ocBOCHUS JTaHHOW JUCHMILIUHBI 00yYatOIIUHCS TOJKEH:

3HaTh:
® B3aMMOCBS3U MEXKIY CTPOCHUEM OPTaHMYECKUX COSAMHEHUN U X XUMUYECKUMH CBOMCTBAMU;
® OCHOBHBIE KJIACCHI OPTAaHUYECKUX COCIMHEHUM U UX CTPYKTYPY;
® TEXHHUKY 0e30MmacHOCTH paboThl B XUMUUYECKOM TabopaTtopuu;

YMeTh:
® TI0JIb30BaThCS OCHOBHBIMU BUJIaMU JaOOPaTOPHOM MOCYIbI U 000PY10BAHMS;
® BBIMIOJIHATH CTATUCTHYECKYIO 00pa0OTKY pe3yIbTaTOB KCIIEPUMEHTA,;

NmeTn:
® HaBBIKHU BBINOJHEHHUS J1a00paTOPHOTO IKCIEPUMEHTA 0 OPraHUYECKON XUMUH.

OcBoeHHEe JTaHHOW MUCIMIUIMHBI HEOOXOAMMO Ui H3YYECHHS MUCHHUIUIMH «MuKpoOHomorus u
BUPYCOJIOTUSY — 5 cemecTp, «bruoTexnonorus», «bHOXUMHUS ¥ MOJIEKYJIsIpHAsI CUCTEMAaTHKa pacTeHUI»,
«OHIOKPUHOJIOTHUSI U OMOXUMHS OMOJOTUYECKUX KHUAKOCTE» — 5 cemectp, "['eHeTnka u cenexuus",
«Ipaktukym 1o Ouoxumuu u ¢usnonorun» — 6 cemectp, «buodusukay, «30paHHbIe TIaBBI
onoxumun»— 7 cemectp, «buoxumus Gakrepuii» - 8 cemectp.

3. Illlanupyemble pe3yJbTaThl 00yUeHHUsI M0 TUCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AMCHUILINHA

[Tpu ocBOEHMHU AUCUUILIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETEHIIMU B cooTBEeTCTBUU ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO TOATOTOBKHU:

obmenpodeccuonanpubie (OI1K):
OIIK-2: CnocoOeH MpUMEHSATh MPUHIUIBI CTPYKTYPHO-(QYHKIMOHAIBHON OpraHU3aIiy, UCIOIb30BaTh
(bU3HOTOTHYECKHE, ITUTOJIOTHYECKUE, OMOXUMHUYECKUE, OMOPU3NIeCKUEe METOBI aHAIU3a JJI OIICHKHA 1
KOPPEKIMH COCTOSIHUS ’KUBBIX O0BEKTOB 1 MOHUTOPUHTA CPEIbl X OOUTaHUS;
OIIK-3: Crnioco0eH TpUMEHSTh 3HAHWE OCHOB DBOJIOIMOHHON TEOPHH, WCIOIH30BATh COBPEMECHHEIC
NpPECTaBICHU O CTPYKTypHO-(DYHKIIMOHAJIBHOW OpraHM3allid TeHETUYEeCKOH MporpamMMbl KUBBIX
00BEKTOB U METOJIbl MOJIEKYJISIPHOM OMOJNOrMM, F€HETUKH U OHOJOTHHM Pa3BUTHS IJI1 HCCIEIOBaHUS
MEXaHMU3MOB OHTOTeHe3a U (husioreHesa B NpopecCuOHaIbHOM 1eITeNbHOCTH;
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OIIK-5: CnocoGeH mpuMeHsATh B TPOPECCHOHAILHON JEATEIPHOCTH COBPEMEHHBIE MPEACTABICHUS 00
OCHOBaxX  OHMOTEXHOJIOTMYECKHMX U  OMOMEIUIIMHCKUX  MPOU3BOJICTB, T'E€HHOM  HWHXXEHEPHH,
HAaHOOMOTEXHOJIOTUH, MOJIEKYJISIPHOT'O MOJICTTUPOBAHUS;

3.2. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C

(opMupyeMBbIMI KOMIETEHITUSIMU

B pe3ynbraTe 0cBOCHUS TUCHUIUIMHBI O0YYaIOUIHICS TOJIKEH:
3HaTh:

v\ XHMHYECKYIO CTPYKTYpYy OHOIMOIMMEPOB: OEIKOB, HYKJIEHHOBBIX KHCJIOT, IOJHCAXaPUIOB; YPOBHH

OpraHu3aIii MAaKPOMOJIEKYJT M METO/IbI OTpeiesieHust ux cTpykrypsrl; (OITK-3)

0CO0CHHOCTH (PYHKIIMOHUPOBaHUS (PEPMEHTOB KaK TUIMHYHbBIX OHokaTamu3aropos; (OITK-5)

OCHOBHBIE pEaKIUi aHadoIM3Ma M Karaboim3Ma Ha MpUMepe BHYTPUKICTOYHOTO MHIICBAPCHHUS,

kierounoro apixanus; (OITK-2)

v OCHOBHBIE NPHUHIUILI MaTPUYHOIO CHHTE3a Ouonosjmmepos: permvkaunuu JTHK, Tpanckpumnnum,
tpaucisiuu. (OITK-3, OTIK-5)

YMers:

V' IpPUMEHSTH 3HAHWE OCHOBHBIX (DU3UYECKUX M XUMHYECKMX 3aKOHOB IPH OOBICHEHHH MEXaHHU3MOB
xusuenesrensHocty; (OIK-2, OIIK-5)

v BOCIPOM3BOJHMTH XHMHYECKYIO CTPYKTYpy OHOIOJIMMEPOB M COCTABIIIOIIMX HX MOHOMEPOB,
XapaKTepu30BaTh THUIBI CBS3EH, OOECIEYMBAIOIIMX YPOBHEBYIO OpraHM3alMI0 OCNKOB |
HyKJIenHOBbIX KHCI0T; (OITK-2, OTIK-3)

v/ oxapakTepu30BaTh (haKTOPHI, BEI3BIBAOIINE JeHATYpaliio Ornornomumepos. (OI1K-2)

Nwmers:
v/ HaBBIKM KCIIOJb30BaHHS METOJNK KaYE€CTBEHHOTO W KOJMYECTBEHHOTO aHAIM3a OCHOBHBIX KJIACCOB

OMOJIOTHYECKN 3HAYHMMBIX OpTraHUYCCKUX COGHHHGHHﬁ, BBIJICJICHHBIX W3 MNPUPOJHOTO MaTcpHaJia.
(OIIK-2)

<<

4. O0beM U coiepKaHue TN CHUTITIHHBI

OO0beM TUCHMITIIMHBI COCTABIAET 5 3aueTHbIX enuHull (180 akageMuyeckux 4acoB).

4.1. Conep:xaHue AUCHUIVIMHBI 1O pa3genam (TeMaM), COOTHECEHHOEe C BHIAMU WU
TPYAOEMKOCTBIO 3aHATHI JEKIIHOHHO-CEMHHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 0OydaroLIerocs 1o IUCHUIUINHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Bunpl 3anartuit, ux DopMBbI TEKYIIETO
/1 Paznenst (TeMbr) =) 00BeM KOHTPOJIS yCIIEBaEMOCTH
TUCIUTLTAHBI b5
E SaHATHS 3aHATHS DOopMBbI MPOMEKYTOUHOU
© JIEKIIUOH- CEeMHUHApPCKOTO arrecranuu
HOT'O THUIIA THIIA
1. | Ilpeamer OwoxuMuu, €€ MeCTo B | 3 2 -

CUCTEME E€CTECTBEHHBIX HayK.
XUMHUYECKUA  COCTaB  KUBBIX

OpPraHHU3MOB.
2. | AMHUHOKHCIIOTHI B O€JIKU 3 2 6 JvuKTaHT,
mabop. KonrponsHas pabora,
3aHATHC | 9 Gryera o 1aGOPATOPHBIM
pabotam
3. | ®epmeHTHI, KOGEPMEHTHI U 3 4 6 KonrponsHas pabora,

BUTAMHUHBI J1a0op.
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3aHATHE | 2 oTYeTa Mo JIAOOpaTOPHBIM
paboTam
4. | Ilonstue 06 oOMEHE BELIECTB B 3 2 3 DKCIPECC-0IIPOC
KHUBBIX opranu3max. OCHOBBI nabop.
OMOPHEPTETHKHU. 3aHsTHE
5. | HykienHOBBbIE KUCTIOTHI 3 8 8 KontposnpHas pabota,
mabop. Otyer o nabopaTopHOt
3aHsTHE paGote
6. | OOMeH 6eTKOB U HYKJIEHHOBBIX 3 2 3 OTyeT 1o 1a060paTOpHOIL
KHCIIOT nabop. pabote
3aHATHE
7. | YraneBoasl 1 ux oOMeH 3 4 6 KonTponbHas pabora,
1mabop. 2 otyeTa 1o J1abopaTOPHBIM
3aHATHE paGoTam
8. | Jlumuasl 1 ux ooMeH 3 4 6 Otuer no naboparopHoit
nabop. pabore
3aHsTHE
9. | B3auMocBs3b M peryiasuus 3 6 6 Otuer o nabopaTopHOit
oOMeHa BeniecTB. BogHblil n nabop. pabote
MUHEpAJIbHBIA 00MEH 3aHATHE
10. | CoBpeMeHHbIE TPOOIEMBI 3 2 4 KonrpoasHas pabora,
OMOXVMHH U ITyTH UX PEIICHUS n1abop. SK3aMeH
3aHATHE
HToro: 36 48 Ok3aMeH

4.2. PazBepHyTO€ ONHCAHME CO/IEP:KAHNUS TUCHUIIMHBI MO pa3aejaM (TeMaMm)
BBenenue.
[Ipenmer OMOXMMHH, €€ MECTO B CHCTEME €CTeCTBEHHBIX Hayk. Mcropus pa3Butus Ouoxumuu. Pomb
OTEUYECTBEHHBIX YUEHBIX B pa3BuTuu Onoxumuu (padorsl A.H. benozepckoro, A.E. bpaynimreitna, A.51.
Hanunesckoro, M.B. Henukoro, B.C. I'yneBuua, A.H. baxa, A.B. [lamnanuna, A.W. Onapuna,
B.A. Durensrapara, A.A. baeBa, A.C. Cniupuna, C.E. CeBepuna). KpynHble OMoOXuMU4ECKHE LIEHTPBI
B Poccun. 3HaueHume OWOXMMHUU [N Pa3BUTUS OHMONOTHM, MEAMIIMHBI, CEIHCKOTO XO3SCTBA U
IPOMBIIIIEHHOCTH 110 MepepaboTKe PacTUTEIBHOTO U KUBOTHOT'O ChIPbSI.
Cratuyeckasi, TuHamMudeckass U (yHKuUMOHanbHas Ouoxumus. OOmas OMOXHMHS, ee MpeAMeT U
3a/1aud. XapaKTepUCTUKAa pAa3eioB OMOXMMHUYECKON HayKd: OUOXMMHUHU KUBOTHBIX, PACTCHUU U
MHUKpPOOPTaHU3MOB, MEAWIIMHCKOW U BETepUHAPHON OWOXUMUU, TEXHUUYECKON OHMOXUMUH,
CpPaBHUTEIBHON OMOXMMHM, KBAHTOBOM OWOXUMHH, OHOXUMHUYECKONW TEHETHUKH, MOJICKYJISIPHOM
OMONIOTUH U JIp.
XUMUYECKUi cocTtaB opraHu3MoB. I[loHarne o wmakpo-, MHKPO- ¥ YIBTPAMHUKPOIJIEMEHTAX.
3aKOHOMEPHOCTH  PACIPOCTPAHEHMsI BJIEMEHTOB B JKMBOWM IPHUPOJAE. 3aBUCUMOCTb  MEXAY
OMOJIOTMYECKOM POJIBIO DJIEMEHTOB U X TIOJIOKEHHEM B ieproaudeckoi cucteme JI.M1.Menneneena.
XapakTepucTUKa OCHOBHBIX KJIAaCCOB XMMHUYECKUX COEJIMHEHHUH, BXOJSIIUX B COCTAB KUBOW MATEpHUU.
CopnepxaHue O€JIKOB, HYKJIIEMHOBBIX KHCIIOT, YTJIE€BOJOB, JIMIIHMJIOB, MUHEPAJIbHBIX BEIIECTB U JPYIHX
COeIMHEHUH B opranusme. Ilnactuueckue M 3HEPreTUYECKUE BEIIECTBA.
bejaknu.
Poinb 6eTKOB B MOCTPOECHUH KUBOI MaTEpUU M MPOLIECCax KU3HEAEATeNIbHOCTH. DIIEMEHTapHbIN cOCTaB
Oenka. Merozabl BelieNeHUs] O€IKOB W3 OMONIOrMYecKOro Marepuana. Meroabl QppakiiMOHUPOBAHUS
0ENIKOB: BBICAJIMBAHME, OCAKJCHHUE CIIUPTOM, OCAXJIEHHE MOHAMH TSDKENBIX METAJUIOB, 3JIeKTpodopes
(kugkocTHbIM, Ha Oymare, B Oinoke arap-arapa u I[IAAI’), xpomarorpaduyeckue MeTOAbI
(noHooOMeHHas, renb-poHUKaomas u apduunas xpomarorpadus). CrnocoObl OYMCTKU OETKOBBIX
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IpenapaToB OT HHU3KOMOJIEKYJSPHBIX IMpUMeEced: AMaiau3, dSJICKTPOIUANIN3, KpUCTAUIU3aIus,
renbUIbTPalus U yIbTpaduabTparms.

MornekynspHas macca OenkoB. IloHATHE O XMMHYECKOM M (DU3MYECKOM 3HAYEHUSAX MOJIEKYJISPHON
Macchl  OenkoB. MeToAbpl  ONpeneNeHuss MOJEKYJISPHOM Macchl  OCNIKOB:  TI'paBUTAIIMOHHBIN
(yneTpaneHTpudyrupoBanue),yabTpaduiabTPAMOHHBIN, TelbOUILTPALIMOHHBIN, JIEKTPOPOPETUIECKHMA
(mo Topmoxenuto mnpobera B Omokax I[TAA pa3nuyHON KOHIEHTpalWHu), XpomarorpaduyuecKuii
(TOoHKOCIOIHAs XpomaTorpadusi).

AMHMHOKHUCIOTHBIM cocTaB OenkoB. AMHMHOKHCIOTBI D- u L-psma. Onruueckas axkTUBHOCTb
AMHHOKHUCIIOT. 3aKOHOMEPHOCTH COJEPKAHUS aMUHOKUCIOT B Oenkax. [IpupoaHble nenTuabl: KApHO3HH,
[JIyTaTHOH, OKCHTOIIMH, BA3OMPECCHH U Jp. AMQOTEPHOCTh W PEAKIMOHHAS CIOCOOHOCTH OENKOB.
N3031€eKTprudecKoe COCTOsIHUE OETKOBON MOJIEKYIIbI.

Crpykrypa OenkoBoii Mmonekynbel. Pabotsr A.f. [lanmneBckoro um O. ®Pumepa. JlokazaTenbcTBa
HNOJUIENTUAHON Teopun crpoeHuss Oenka. IlepBuunast cTpykrypa OenkoB. Ormpenenenue
AMUHOKHUCJIOTHOH  IIOCJENIOBAaTENIbHOCTH  MOJMIENTUIAHBIX  Lerneid  (oOmue  MpencTaBiICHUS).
KomnbroTepHble 0aHKH JaHHBIX O MEPBUYHBIX CTPYKTypax OenkoB. CBsi3b MEPBUYHOU CTPYKTYPHI U
¢yHKIMH TenTUAOB W OENKOB (HAa TpuUMepax OKCHTOIHMHA, mHroxpomMa C, HOPMaIbHBIX U
MaTOJIOTUYECKUX Te€MOTTIOOUHOB).

Bropuunas crpykrypa 6enkos. [Tonarue 06 o- u B-xoHdopManusax monmunentuaHou nenu. [lapamerpsl
OL-CTIMpaNH MONUNENTUAHON nenu. Cuiibl, yAEpKUBAIOLIUE MOJIUIENTUHYIO LIETb B O.-KOH(QOpMAIIIH.
Bropuunas crpykrypa 6ei1koBoit Mosekybl. [IoHATHE 0 CBEpXBTOPUYHOM CTPYKType Oeska U JOMEHax.
Tpernunas crpykrypa 0enkoB. Tunbl cBs3€il, 00eceunBaOIUX MOAEPKAHUE TPETUUHON CTPYKTYpPBI
0enKoBON MOJIEKYJIbl. JIMHAMUYHOCTD TPETUYHOM CTPYKTYPBl OEIKOBOM MOJIEKYJIBI.

YerBeptuunas cTpykrypa OenkoB. CyObenuHHUIBI (TIPOTOMEPHI) M AMUMOJIEKYJbI (MYJIBTUMEPHI).
KoHkpeTHbIe TpUMEpBl YETBEPTUUHONW CTPYKTYpPbI OETIKOB (MHCYJIMH, FeMOTJI00MH U Ap.). Tumsl cBsa3ei
MEXly CyObeTUHUIIAMH B SIIUMOJIEKYJIE.

Jenarypauus u penatypauus 6enxos. [Tonarue o HatuBHoM Genke. HomeHknatypa U kiaccupukanus
oenkoB. Kilaccupukauus mnporenHoB 10 (opme OEIKOBOM  MOJEKYJbI, HPOUCXOXKIECHUIO,
AMHHOKHUCIIOTHOMY COCTaBY, paCTBOPUMOCTH, OMOJIOTHUECKOM aKTUBHOCTH.

DepMEeHTHI.

Hcropus oTkpbiTHs U u3y4yeHHs (epmeHToB. PaboThl oTedecTBeHHBIX yueHBIX (A.Sl. JlaHuieBckoro,
W.I1. TTaBnoBa, B.A. Durensrapara, A.E. bpaynieiina u ap.) B 3Toi 06acTy.

Kartanutnueckas (dpepmentatuBHas) (QyHKIus OenkoB. YUepThl CXOJACTBA W pazauuuil B JeHCTBUU
Ounokaranu3aTopoB ((pepMEHTOB) M KaTaau3aTopoB HMHOW Npupoibl. Ponb (epMeHTOB B SBIEHMSIX
KU3HEJEATEIIBHOCTH. bHOIOrNYecKuil KaTaau3 Kak KOOIEPAaTUBHBIN MPOLECC, 3alpOorpaMMHUPOBaHHBIN
BO BPEMEHHU U IPOCTPAHCTBE.

Crpoenne ¢epmeHToB. OIHOKOMIIOHEHTHBIE U JIByXKOMIIOHEHTHbIE (EpMEHTbl. AMUHOKHUCIOTHBIE
panuKalibl aKTUBHBIX IIEHTPOB (QepMeHTOB. [loHsATHE O CyOCTpaTHOM M ajUIOCTEPUUYECKOM IIEHTpax B
MoJekyie (epmeHnTa. B3aumopaelcTBHE NEpEeUYMCICHHBIX ILEHTPOB B Ipolecce (EepMEHTaTHBHOTO
Kartanu3a (AuHaMuyeckas Mojenb (¢epMmeHTta). Autoctepudeckue dPQeKTopbl (aKTHUBATOPBl U
UHTHOUTOPHI).

Mexanusm neiictBust pepmentoB. ES, ES' u EP-komMmekcel, UX posib B MOHUKEHUH SHEPTreTHYECKOro
6apbepa peakiui. PU3NUECKUil CMbICT (PepMEHTATUBHOIO KaTalu3a.

CxopocTb (hepMEHTATUBHBIX peakuuil. DakTopsl, BIUAIOIMINE HAa CKOPOCTh (KOHIIEHTpalus GepmeHTa u
cyOctpara, Temmeparypa, pH cpensr). HMuruburopsl ¢epmentoB (oOpaTumble M HeoOpaTUMBIE).
KoHKypeHTHOE U HEKOHKYPEHTHOE TOPMOKEHHE JeHCTBUS (PEpPMEHTOB.

Knaccugukarus ¢epMeHTOB, ee NPUHIMIIBI U COBpeMEHHOEe cocTosiHue. Homenknatypa ¢epmMeHTOB.
[Mudper hepmentoB. OcHOBHBIE KiIacchl (PEPMEHTOB: OKCHUIOPEAYKTa3bl, TpaHchepasbl, THIIpOJa3bl,
JMa3bl, ©30MePasbl, JTUrasbl (CMHTETa3bl). O0Ias XapaKTepUCTUKA KIaCCOB.
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Jlokanuzauus ¢depmentoB B kietke. [Ipumenenue depmentoB. KodepmeHTH u MpocTeTHYECKHE
TpyTIIBL.

ButamuHbl, UX poib B NHUTAHUU YEJIOBEKA M KUBOTHBIX. VICTOUHMKM BUTaMHUHOB. ABHUTAaMUHO3BIL,
TUIIOBUTAMUHO3bI U TUIIEPBUTAMUHO3bI. CHMIITOMBI aBUTAMHHO30B.

JKupopactBopruMbie BUTaMuHBL. ButamMmuH A (petnHo). XMMHYECKOE CTPOSHUE BUTAMUHOB A1 1 Ao, UX
FEOMETPUUECKUE U30MEDPBI. Buramunbl D: (xamprdepodn), D2 (sprokansimdepodn),
Ds (xonexkanpuudepon). XuMu4ecKass CTPYKTypa BHTaAaMHUHOB, UX pOJb B (PocHopHO-KAIBIHUEBOM
oomene. Buramun E (Tokodepoi). Yuactue ero B OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLECCaXx.
Butamun K (GWUIOXHMHOH), €ro OTHOIIEHHWE K CHCTEME CBEpThIBaHHMS KpoBH. Bukacon. Butamun F
(KOMILJIEKC HEHACBIIEHHBIX KUPHBIX KUCIIOT).

BogopactBopumbie BuTamMuHbl. Butamun Bi (THamuH), XuMudeckas MpUpoAa U MEXaHU3M JICHCTBHUSL.
Buramun B2 (pubodiiaBuH), €ro cTpoeHue M y4acTUe B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX.
Buramun B3 (manToTeHoBasi KUCIIOTA), €ro ydyacTue B oOpazoBaHuu KodH3uMma A. Butamun Bs (Huko-
TUHOBAs KMCJIOTA U aMUJl HUIKOTUHOBOM KUCJIOTHI): CTPYKTYpa U y4acTHUE B [IEPEHOCE aTOMOB BOJOPOAA
B coctraBe HA/I. Butamun B (mupuaokcun), ero ¢popMsl (MIMPUIOKCON, MUPUIOKCAIb, TUPUIOKCAMUH),
3HauEHUE JJIsl OCYIECTBICHUS peakliuii nepeamuuupoBanus. Buramun B12 (unanko6anamun). Butamun
Bis (manramoBas kwuciaora), €ro poib B IEpPeHOCe OAHOYIIEpOAHBIX (parmMeHToB. Butamuu
Bc (nrepounrinyramuHoBas kucnorta). Butamun Bt (kapHUTHH), €ero 3HaueHHE B OOMEHE BELIECTB Y
HacekoMbIX. Butamun C (ackopOMHOBas KHCJIOTa), CTPOEHUE €ro BOCCTAHOBIECHHOW U OKHMCICHHOU
dopMm. Burammnr P (pytun). B3zammooOyciioBieHHOCTh nekicTBuii BurammHoB C u P. Butamun H
(OnoTHH), €ro CTPOCHHUE U POJIb B peakusax kapookcuinupoanus. Buramun U.

MHUKpO3IIEMEHTHI U UX OHOJIOTHYECKHEe (PYHKIINH.

OO0mue noHsATHA 00 00MEHE BEeEeCTB ¥ JHEPIrUH B OPraHHU3Me.

CoBpeMeHHbIE TPEJCTABICHUS O CYUIHOCTH >KM3HU. XapaKTepUCTHKA CYUIHOCTH SIBICHHS >KU3HH C
MO3UILIMU MOJIEKYJIIPHOI OMOJIOTMU KBAHTOBOM OMOXMMUU, KHOEPHETUKU, TEPMOJANHAMUKH, TEHETUKH U
T.1. 2)K13Hb Kak Ouosoruueckas Gopma JBUKEHHSI MATEPHH.

OOMeH BelIecTB U HEPTUU - HEOThEMJIEMOE CBOMCTBO *HBOro. OOMEeH BelIecTB Kak 3aKOHOMEpHBIH,
CaMOCOBEPIIAIOIINICS TPOLIECC MPEBpAIEHUs MATepUU B KUBBIX TelaX. AHA0OIU3M M KaTaOoJM3M.
Macmrabsl oOMmeHa BemiectB Ha 3emse. buochepa u e€ reoxumuueckas poib. PaGoTel
A.A.Bepnasckoro.

OHepreTrka oOMeHa BellecTB. MakpoIpruueckue COeMHEHUsI U MaKpodpruueckue cBs3u. Pazmuuus B
NOHATHUSIX  "sHeprus cBA3u"' W "Makpospruueckas CBs3b'. Baxheilmime npeacraBuTenu
MaKpOIPrUYECKUX COeTUHEHUH: Ioko30-1-pochat, AT, caxaposa, anetnia-kosH3uM A u ap. Ocobas
poisib atomoB P u S B 006pazoBanuu Makposprudeckux cBazeil. AT® kak akkymynarop, TpaHchopMaTop
Y TIPOBOJIHUK DHEPTUU B IPOLIECCE €€ 3allacaHus U pacXOJ0BaHUS B OpraHU3MeE.

Hyk/1enHoBble KHCJIO0THI U HX 00MEH.

HcTopust OTKpBITUS U HU3Y4YEHMS] HYKJIEHHOBBIX KHMCIOT. XMMHUYECKUH COCTaB HYKJIEHHOBBIX KHCIOT.
XapakTepucTuKa IMypPUHOBBIX W MUPUMUJIMHOBBIX OCHOBAaHUM, BXOSIIMX B COCTaB HYKJIEHMHOBBIX
KACIOT. MMUHOpHBIE (MHOTAA BCTpEYAIOLIHecs) IypUHOBBIE W NHPUMHUIMHOBBIE OCHOBaHUA (5-
METHJIIIUTO3WH, S5-OKCUMETUJIIIUTO3UH, S5-OKCUMETUIypanui, |-MeTunmuTo3uH u np.). B,D-pubosza u
,D-2-ne3okcupubo3a B cOCTaBe HYKJIEMHOBBIX KHCIOT. J[Ba THIIAa HYKJIEWHOBBIX KHCIOT:
ne3zokcupubonykientnoBas (JAHK) u pubonyxnennosas (PHK). Pazmmumsa mexny JAHK u PHK mo
COCTaBY TJIaBHBIX 1 MUHOPHBIX OCHOBAaHUH, XapaKTepy YIJIEBOAOB, MOJIEKYJISIPHON Macce, JTOKaTu3alun
B KJIETKE U QYHKLUSAM.

HezokcupubonykinenHoBas kuciorta. Konmmaectsennoe coaepkanue JIHK B opranusme u jgoxanm3anus
ee B KIeTKe (Sp0, MHUTOXOHAPHH, XJIOPOIUJIACTBI, IEHTPHONH). J[e30KCHpUOOHYKICOTUIBI -
ctpykrypuble asnemenTol JIHK. Hykneorumnwiii coctaB JIHK; mpasuna E.Yapradda. Ilepuunas
ctpykrypa JIHK. banku nannsix no nepsuuHoil crpykrype JHK. IIpoekt "I'eHom uenoseka" u ero
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peamm3anus B Poccun, CIIA, Anonuun. Bropuunas crpykrypa JJHK (Mmonens k. Yorcona u ®@.Kpuka).
KommiieMeHTapHOCTh MyPUHOBBIX M NMUPUMUIAMHOBBIX OCHOBAaHMW M €€ 3HA4YCHHE Uil 00ECTICYCHHS
oucnupanbHoii cTpykTypbl JIHK. Tpermunas crpykrypa JHK. CoBpemeHHBIE mnpencTaBieHUS O
cTpyKType rena. OcoOeHHOCTH MOJIEKYJIIPHON OpraHu3alMyi TeHOMa IPOKApUOT U 3YKAPHOT.
PuGonyknennoBsie kuciotbl, ux kinaccudukanus (TPHK, pPHK, mMPHK, sPHK). CpaBautenbnas
xapakrepuctuka BuaoB PHK mo MosekyisipHON Macce, HYKJIECOTHIHOMY COCTaBy, JOKAJIMW3AUUU U
dbynkumsam. [lepsuunas crpykrypa TPHK, pa6otsl A.A.baeBa. Bropuunas ctpykrypa TPHK (Monens
"kneBepHblil aucT"). Tpernunas crpykrypa TPHK 1o nmaHHBIM pEHTIE€HOCTPYKTYpHOIO aHajn3a
kpuctaumaeckux npemnapatoB. Buasl pPHK. MPHK (xapakTepHbie 0cOO€HHOCTH, MOJIEKYJISIpHAsl Macca,
npenmecrsennnkn MPHK). Muadopmanmonnas PHK kak matpuna mis cnenupuveckoro OnocuHresa
oenkoB. SAnepusie PHK, ux MonekymnspHble Macchl U Jokanu3auus B siape. Bupycusie u ¢arossie PHK,
yCHeXu B HMCCIEAOBAaHUAX CTPYKTypbl U (pyHkuuii. Hoswiii xiacc PHK, perynupyrommx akTUBHOCTb
dbepmeHToB; mpuopuTeT coBeTckux yueHbIX (A.H.IleTpoBa) B UX OTKPBITHH U U3YYECHUU.

[Tytn pacmajga HYKJIEMHOBBIX KHCJIOT 10 CBOOOIHBIX HyKJeoTuA0B. OOMeH Hykieozuadochatos. [lytu
UX JIECTPYKLHUU.

MexaHu3M peakuMM pacrnaja: IypUHOBBIX OCHOBAaHMKM - JO MOYEBOW KHCIOTHI, AJUIAHTOMHA,
AJJTAHTOMHOBOM KHCIIOTHI, TJIMOKCATIEBOW KUCIOTHl U MOYEBHHBI; MUPUMHUANHOBBIX OCHOBAaHUHU - 110 [3-
aJlaHMHa U KapOaMMHOBOM KHUCIOThl. KOHEUHble MpPOAYKTHI pacnaja MypPUHOBBIX M MUPUMUAMHOBBIX
OCHOBAHUH U MPEJICTABUTENIN PA3IUYHBIX KJIACCOB KUBOTHBIX.

buocunHTe3 HYyKICO3WII-, HYKJICO3UIH- B HykiIeoduarpudocdaroB. OOpa3zoBaHHEe NTUPUMUIAHOBOTO
nukia u3 NHs, CO2 u acnaparuHoBO KUCIOTHI B IPUCYTCTBUU AT® mpH ydyacTHH COOTBETCTBYIOIIMX
depmenToB. Llukiel peakiun OMOCHHTE3a MyPHUHOBOTO KOJIbIIA U3 TIIyTaMUHA, TMIUHA, popmuara, CO:
U acrmaparuHoBoil KUCIOThl B pucyTcTBUU AT® npu ydactuu pepMeHTOB.

Mexanusm 6uocuntesa JTHK. ®epmentsl (PHK-momumepasa, JIHK-nonumepasa, nurasa) u O6eIKoBbIe
dakropsr (JJHK-packpyuusaronme un JIHK-cBs3biBatome 6enku U Jp.), y4acTBYIOIINE B PEILTUKALIUN
JHK. Pons IHK B nmepenaue HacieacTBeHHON WH(OpMAIUH.

buocuntes PHK (tpanckpunuus). Ctpoenue, cBoiictBa u MexaHu3Mm jeictBus PHK-nommmepas.
[MomumucTtpouneiit Mmexanu3m 6uocunteza PHK. Perynsius 6uocunteza PHK.

O0OMeH 0eJKoB.

OOMeH 0eNKOB M HYKJIEMHOBBIX KHCIJIOT Kak siIpo KieToyHoro Merabosnusma. [lytu pacnana Oenkos.
I'maponus 6enkoB, hepMeHThI, 00ecTIeunBaOLINE THIPOIN3 OEJIKOB /10 MENTHI0B U aMUHOKHCIIOT.
[IpeBpareHus aMMHOKUCIOT (peakuuy 1o aMmuHorpymnme). [IpeBpaiieHuss aMUHOKHUCIIOT (peakiuu 10
KapOokcuiibHOU rpymme). [IpeBpamienuss aMMHOKUCIOT (peakuuu o R-rpynme). Koneunsle mpogyKThl
pacnaza aMUHOKHUCIOT. OpHUTUHOBBIN UK. [lepBUYHbIE U BTOPUYHbIE AaMUHOKHUCIIOTHI. 3aMEHUMBIE U
HE3aMEeHHMble aMUHOKHCIOTHL. [Ipon3BOACTBO CHHTETHUECKUX aMMHOKHCIOT B Poccuu. Ilpobiema
¢dukcanuu MoJeKkyIspHoro a3ora. [Ipodiema HCKyCCTBEHHOM MUK,

[lyth ¥ MexaHM3MBI MPUPOJHOTO CcHUHTe3a OenkoB. MarpuuHas Teopus Ouocunrteza OenkoB. Kox
0eIKOBOTr0 CHHTE3a: UCTOPHS €ro OTKPBITUS U COBPEMEHHBIE IpeicTaBieHus. beccMbicIeHHbIE KOIOHBI
U UX 3HAYCHUSI.

OO0mue mpecTaBieHns 0 HEMATPUYHBIX MEXaHU3Max OMOCHHTEe3a OEITKOB.

YriaeBoabl M NX 00MEH.

VYrneBoapl, ux QyHkuuu in vivo. Knaccudukanus. MoHocaxapupl: HOMEHKIIAaTypa, KOH(opmaiuu,
¢u3nueckue W XMMHUYECKHE CBOMCTBA, MpelacTaBUTeNn (pubo03a, TJI0OKO3a, TralakTo3a, MAaHHO3a,
dpykro3a). M3omepus: omTudeckasi, KETO-€HONbHAs W KoH(opMmanmoHHas (Ha TpPUMEpPE MOJEKYJIIbI
[JII0OKO3bI). | TII0K03a 1 €€ MPOU3BOIHBIE.

Crnoxnbie yrieBoasl. Onurocaxapuasl (MaabTo3a, IEUT00M03a, IAKTO3a B caxapo3a).
['omomonucaxapunasl (Kpaxmall, XWUTHH, JAeKkcTpaH). ['erepomonucaxapuisl (TMaTypOHOBas KHCIOTA,
rernapyH).
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Pacnag yrneBonoB (runponus u ¢pochoponus). [Ipespamienus monocaxapuaos. [lytu pacnana rioko3o-
6-dbocdara (auxoTomMudeckuii m anmoromMudeckuii). OOMEH NUPOBUHOTPAIHON KHUCIOTHI (TIHKOIU3,
Opoxenue, apixanue). OOmas cxema pacrajia yrieBojoB.

BbuocunTe3 yrieBonoB. MexaHW3M MEPBUYHOTO OMOCHHTE3a YTICBOJOB B Ipoliecce (OTOCHHTE3a U
XEMOCHHTE3A.

[IpeBpaiienus yrieBo0B B MPOIECCE MUIIEBAPCHUSI.

JIunuabl ¥ UX 00MeH.

Jlunuaer. OnpenenceHue, knaccupukanus, GQyHKIUH in Vivo.

[IpocTeie numuabl (KUPHBIE KHUCIOTHI, HEUTpalIbHbIE >XUPBI, BOCKA, CTEPOUABI M TEPHEHBI): HX
CTPYKTypa, OMOIOTHYecKas pojib U pa3HOO0pa3ue B MPUPOJIC.

CrnosxHble TUNUABI (TTUKOTUNUABL U Pochonunusl).

Jlunuaer kak amdudmiel. buomeMOpaHbl, X cTpoeHue u QyHKIUU. Pacmas >KUpoB U KUPHBIX KHUCIIOT.
Pacnazg crepouioB. Pacniag cosKHBIX JTUIHUIOB.

CuHTE3 KUPOB U BBICIIUX XKUPHBIX KKcIOT. CuHTe3 cTepouaoB. CuHTe3 (pochommmmaos.

['opmonsl. Ompenenenue, kinaccuukaiusi, HCTOYHUKH, pOJIb TOPMOHOB B OOMEHE BEIIECTB.
CrepouiHbIe TOPMOHBI (KOPTHKOCTEPOH, TECTOCTEPOH, ICTPATNON): CTPYKTypa U QyHKIUU. MexaHu3M
JEHCTBUS CTEPOUTHBIX TOPMOHOB.

[lenTuaHble TOPMOHBI (OKCHTOIIMH, BAa30TPECCUH, HWHCYJIWH): CTPOCHHEC W (QYHKIMH. MexaHu3M
JEHCTBUS MENTUIHBIX TOPMOHOB.

[Tpourie TOpPMOHBI (apEHAIWH, TOPMOHBI [IUTOBHIHOW JKEJE3bl: THPOKCUH W TPUUOATHPOHUH,
npocTarianaunsl). Hefiporopmonst: sugophunsl u sHKedanusl. [[puMeHeHne ropMOHOB.
buonornueckoe okuciaeHue.

Onpenenenne moHsATUS "Ouonoruuyeckoe okucineHue". HMceropus pa3BuTus MNpEACTaBICHUN O
OMOJIOTMYECKOM OKHUCJICHUHU: Teopusi aktuBupoBanusi kuciopona K.lllenbaitna, mepexucHas Teopus
A.H.baxa, pa6otst B.M.Ilamnaguna, B.A.OHremsrapara, COBpeMEHHBbIE MpPEICTAaBICHHUS O
OMOJOTUNYECKOM OKHCIICHUU.

Knaccudukanus mnpoiieccoB OHOJIOTHYECKOTO OKHUCIEHHS. J[Ba THUMa OKCHIOPEOYKTa3 B KIETKE: a)
o0ecreunBaroInX JETHAPUPOBAHUE CyOCTpaTOB W Iepefady aTOMOB BOJOPOJa W DIJIEKTPOHOB Ha
KHUCTIOPOJT W JPYTHe aKIENTOpbl, 0) KaTaJu3uUPYIOLUX pEeaklUd HEMOCPEJACTBEHHOTO BKIIIOUEHUS B
cybcTpaT Kucimopoja (OKCUTreHas3bl U THAPOKCHUIIA3HI).

ConpsoxkeHue  Omonorudeckoro okucienus ¢ gochopunupoBanueM. (OcCoOEHHOCTH  CTPOEHUS
JBIXaTeTbHON IeMH y MPOKApUOT W 3yKapuoT. COBpEMEHHBIE MPEACTABICHUS O KOMIIOHEHTaX
JBIXaTEIbHOM LENH MUTOXOHIPUN.

buonornueckoe okucaeHuE B POIIECCE IBOTIOINH KUBBIX OPTraHU3MOB.

Boanslit 1 Mmunepanbhbiit oOMeH. CosiepskaHue U pacipe/iesieHne BOIbI B OpPraHu3Me U KIIETKe.
CocrosiHue BOJBI B TKaHAX. Perymsius BogHoro oOMeHa.

Yyactue MUHEpaNbHBIX BeHIECTB B (OPMUPOBAHUU TPETUYHOW U YETBEPTUYHOW CTPYKTYp
6uonomiMepoB. depMenTHI-MeTamTonpoTenssl. Morsr metamios (Mg?*, Mn?*, Zn?*, Ca?"), ux pons B
BO3HUKHOBEHUHU (hEPMEHT-CYOCTpaTHBIX KOMIUIEKCOB. MHUHEpaIbHbIE COSAMHEHHUS U UX POJIb B OOMEHe
OEJIKOB, HYKJICMHOBBIX KHCJIOT, YTJIEBOJOB M JIUIIHIOB.

OOMeH MUHEpallbHBIX BellecTB. broHeoprannyueckas XMMus, ee IpoOJIeMbl U IEPCIIEKTHBBI Pa3BUTHSL.
B3anMocBs3b 1 peryssiius 0OMeHa BEIIeCTB.

OO01mue moIoKeHHs 0 B3aMMOCBS3M 0OOMEHa BEIIeCTB B opranu3Me. B3anMocBs3p 00MeHa HyKIEHHOBBIX
KHCJIOT U OEJIKOB.

[TepBUYHOCTH BOSHUKHOBEHHsI OEIKOB M BTOPHUYHOCTH MOSBIECHUS HYKJICUHOBBIX KHUCIOT B IPOIIECCE
pPa3BUTHS KUBON MaTEPHH.

B3aumocBs3b 00MeHa HYKJIEHHOBBIX KUCIIOT M YTTIEBOJIOB.

B3anMocBs3p 00MeHa HYKJICMHOBBIX KUCTIOT U JIUTTUIOB.
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B3anMocBsI3p 0€IKOBOTO U YIJIEBOJAHOTO 0OMeHa. Poiib MUPOBUHOTPAIHON KHCIOTHI B OCYIIECTBICHHH
nepexo/ia OT YIIeBOIOB K OelkaM U 00paTHO. B3anMocBsi3b 0OMeHa OCIIKOB U JIMITHIOB.

B3anmMocBsi3p 00MeHa yriIeBOJIOB | JIMITUIOB, poiib aneTii-KoA B aTom nporiecce. OOMEH BelIecTB Kak
eMHOE TIeII0e.

VPpOBHHM peryysiliid KU3HEHHBIX TIPOIIECCOB B JKMBOH NPUPOJC: METaOOJUTHBINA, OIEPOHHBIH,
KJIETOYHBIW, OPTaHU3MEHHBIN, TONYJISIHUOHHBIN.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI
[lpu peamuzanuu OUCHUIUIMHBL «BHOXMMHUST M MOJEKYJsipHAas OHWOJIOTHS» HCHOJIB3YHOTCS

cremyroue 00pa3oBaTeNIbHbIE TEXHOIOTHH:

- PCUTUHTOBAs TEXHOJIOTHUS;

- pelIeHrEe CUTYAIlMOHHBIX 33/1a4 PY BHITIOJTHCHUH Ja00pPaTOPHOTO MPAKTHKYMA;

- TpymmoBas pabora;

WudopManinoHHbIe TEXHOJOTHH, HWCIONIB3yeMbIe TIPH OCYIIECTBICHHH 00Pa30BaTEILHOTO
npoiiecca 1o JUCIHUILIHHE:

- TEXHOJIOTHHM CMEIIAHHOTO OOydYeHHUs (YTCHHE JICKIMHA, B TOM YHCIE€ C HCIOIh30BAHUEM
MYyJIbTUMEAUNHBIX TMpe3eHTanuii; ucnons3oBanne DUOC «Moi yHuBepcuTeT» mpu padoTe Han
JIOMAIITHUMU 3aTaHHSIMH).

6. YueOHO-MeTOAHYECKOE O0ecrieYeHne CaMOCTOSITeJIbHOH padoThl 00yJammMXxcst

CamocrosTenbHas paboTa OOYyYarOIIMXCS HANpaBlieHa Ha YIIIyOJIEHHOE CaMOCTOSTEIBHOEC
U3yYeHHE OTIEIFHBIX pa3/leloB M TeM pabodell mporpamMmbl, OHa MPOXOAUT B (opme H3ydeHHS
TEOPETUYECKOro  MaTepuasia  (JIGKIMH, pPEKOMEHIOBAaHHOW JIUTEpaTypbl, B TOM 4YHCIE U
CaMOCTOSITEJILHOTO TTOMCKa MaTepHalioB B riaobanbHoi cetH, Bkimodas DbC). CamocrosarensHas pabora
oOyyaromuxcs BKJIIOYaeT paboTy ¢ y4eOHO-MeTOJuuecKoi nuTepaTypoit (cM. pasaen 8, Ne 1, noctyn
oOecnieueH Ha caite Oubmmoreku MBI'Y m B OUOC «Molt yHUBEpPCUTET»), C HAyYHBIMU
HNEepUOIMYECKUMHU M3JaHUAMU M0 OMOXUMMH, a Takxke ¢ pecypcamu DBC (31eKTpoHHO-0MOIMOTEeYHOM
CI/ICTGMBI) C IICJBIO BBIIIOJITHEHUA JOMAIIHUX 3a)1aH1/1171, IIOATrOTOBKH OTUYETOB IIO J'Ia60paTOpHBIM pa60TaM
NPaKTUKyMa, HOJrOTOBKU K KOHTPOJIBHBIM pab0oTaM M 9K3aMEHY.

7. XapaKkTepUCTHKA OLCHOYHBIX CPeACTB /UIA TeKyUlero KOHTPOJIsl YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAIMH 00YYAIOIINXCS MO TUCHHUITIHHE

Texymmii (peHTUHIOBBII) KOHTPOJIb KauecTBa 3HAHUH 10 AUCLUILIMHE OCYIIECTBIIAETCS B (popme
JTUKTaHTA 110 aMUHOKHCIIOTaM, 5 MHCHhMEHHBIX KOHTPOJILHBIX paboT u ordyeroB mo 10 mabGopaTtopHBIM
pabotaMm. /IMKTaHT OLIEHMBAETCSd MAKCUMyM 5 PEHTHHIOBBIMHM OajulaMu. 3a KaXAyl0 KOHTPOJBbHYIO
paboTty 00yUaromuiics MOTy4aeT MAaKCUMyM 8 PEHTHHTOBBIX OAJIOB, 32 CIady OTUYETa IO BBHITOJTHEHHOU
nabopaTtopHoil pabore — makcumyM 1,5 Gamna. IIpemycmoTpensl GoHycHble Oamuiel: o 1 Gamty 3a
KKIYIO U3 5 CaMOCTOSITENIbHBIX (IOMAITHUX) padoT.

Jlonmyck K 9K3aMeHy MoJy4aroT oOyuarommecs, HabpaBiiie He MeHee 35 6aioB.

DK3aMeH MPOBOAUTCS B YCTHOHM (hopme. DK3aMeHallMOHHBIN OTBET OlLleHMBaeTcs u3 pacyera B 40
0ayuIoB, KOTOpbIE CYMMHUpPYIOTCS ¢ Oamnamu, HaOpaHHBIMH 3a cemecTp (MakcumanbHo — 100
PEUTHHIOBBIX OAJIOB).

[Ixana oueHkwu:

Menee 50 6anmioB — «HEYOBJIETBOPUTEIHHOY,

50-69 6am10B — «yIOBIETBOPUTEIHHOY,

70-85 0aUIOB - «XOPOIIOY,

BbIIIE 86 OANIIOB — OTIUYHOM.
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o0pa3oBaTeNbHOE  YUYpeXJIEHHEe BhbIcIIero mnpodeccruoHanbHOro oOpasoBaHus  «OpeHOyprekuit
roCyJJapCTBEHHBII YHUBEPCUTETY. - OpenOypr: ory, 2011. - 360 C. -
URL: http://biblioclub.ru/index.php?page=book&id=259198
JlonoJIHUTe/IbHASA JIUTEPATypa
1. I'pumenkoBa, T.H. Hyknennossie kucnotsl: yueOHoe nmocobue / T.H. I'pumenkosa, T.B. Uyiikosa,
E.A. lllep6akoBa. - KemepoBo: KemepoBckuii rocynapcrBeHHslii ynuBepcuter, 2009. - 90 c. -
[DnexTponnsiit pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=232492
2. Ilnakynos, B.K. OcHoBbl 3H3uMONOrNN: yuedHoe nocodue / B.K. ITnakynos. - M. : Jloroc, 2002. -
127 c. - [DnexrponnsIit pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=84687
3. ITnakyHoBs, B.K. OcHoBbI 3H3uMOIOrNN: yueOHoe nmocodue / B.K. [TnakyHos. - Mocksa: Jloroc, 2002.
- 127 c. - [Dnextponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84687
Pecypchl HHpOPMALIMOHHO-TEJIEKOMMYHMKALMOHHOM ceTH « UHTEepHET»:

Cucrema »5IEKTPOHHOM MOJJAEPKKU oOpa3oBareiabHOro rmpouecca «Moil yHUBEpPCUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl JTaHHBIX U MHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YuuBepcureTckas oubinoreka onmaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Tporpammuoe oOecriedueHue: omepanonHas cucreMa Microsoft Windows, makeT o¢uUCHBIX
nporpamm Microsoft Office, uatepuer-6paysep Yandex Browser.

9. MaTepuaIbHO-TeXHHYECKOE oDecTevyeHne T CIHIMIMHBI

VY4eOHble ayAUTOPUH:

- IS IPOBEJEHUS 3aHATUN JIEKIIMOHHOTO THUMNA C KOMIUIEKTOM CIEHHaTU3UPOBAaHHON y4eOHOI
MeOen W TEXHHYECKUMH CpEACTBAMH OOYYEHHs, CIYKallUMHU JJs TNPEeNOCTaBICHUS y4eOHOM
uH(popMaluu O0JBIION ayAUTOPUH;

- JUId TPOBEICHUS 3aHATHH CEMHHApCKOIO THIA, KOHCYJIbTAMHM, TEKYILIEro KOHTPOIA H
MIPOMEXKYTOUHOM aTTecTalluy ¢ KOMIUIEKTOM CHEIUaIN3UpPOBAaHHONW yueOHOW MeOenu U TeXHUYECKUMU
CpeACcTBaMu O0YYEHHS;


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/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek

OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
06.03.01 buonorus
(Broxumust ¥ HU3HOIIOTHS)

Jlaboparopus, ocHallleHHas J1abopaTOPHBIM 000PYJOBaHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
y4eOHOI MeOeNIl U TEXHUICCKHUMH CPEJICTBAMU OOYUICHHS.

[Tomemenue mjis caMOCTOSITENILHOM pPabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTU3UpOBAHHON
y4eOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW C BO3MOXXKHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecrieuenuem noctymna B SUOC.

JleMOHCTpalMOHHOE 00OpYyIOBAaHUE M YUYEOHO-HATIISIIHBIC TOCOOWS JUIS 3aHSATUH JIEKIIMOHHOTO
TUMa, OOECHEeYMBAIOIINE TEMaTHYECKHE WIUTIOCTPALlMU: JEMOHCTPAIMOHHOE 000pyIoBaHHE (MOJIEIH,
MaKeThbl, 3JIEKTPOHHBIC TOCOOMS (IIPE3ECHTAINH ), MeYaTHBIC TOCOOUs (TabIHIbI, UIAKATHI, CXEMBI).

ABTOp(bI) padoueil MporpaMMsbl M CHUIIIMHbBI:
Hupexrop uncruryra MUTuUEH, npod., n.x.H. Kycrosa T.IL
npod., goi., 1.x.H. Kouerosa JL.b.

[TporpamMmma paccMOTpeHa U YTBEpKIeHA Ha 3acenanny Kadeapsl OHOIOTHH
5 cents6ps 2022 r., mpotokoin Ne 1

[Tporpamma oGHOBIIEHA
npoTokou 3acenanus kadgenpsl Ne 1 ot «1» centsops 2023 r.

CornacoBaHo:
PykoBoautens OI1 W " E.A. Bopucosa

(moamucy)

[TporpamMmma oOHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:
PykoBoaurens OI1 E.A. bBopucosa

(moanuce)

[Tporpamma oGHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:

PykoBoaurens OI1 E.A. bBopucosa

(moanuce)




