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1. Henu ocBOeHMS TN CHUIITTHHBI

[lenbto ocBOEHUS! AUCHUILTUHBI «BHOXUMUS M MOJEKYJsipHast OUOJIOTUSD SIBISETCS TOTOBHOCTH K
UCCIIEIOBATEIbCKON JIEATEILHOCTH B O0JIACTH T€HETHKH, IMMYHOJIOTUH, OMOMEIUIIUHBI B YaCTH U3y4e-
HUSL CTPYKTYpbl OMOMOJIIMMEPOB U HU3KOMOJIEKYJIAPHBIX OPraHUYEeCKUX COCTUHEHUH, 00pa3yromux Ku-
BYIO MaTE€pHUI0, U3YUCHHE XUMUUYECKHUX MPEBPAICHUI MEXIYy BEUIECTBAMH >KUBOW MATEpPUH U MPUHIIH-
OB YpOBHEBOIl OpraHu3aluu OHWOMOJMMEPOB, FOTOBHOCTh K MPUMEHEHUIO ITHUX 3HAHUN B Hay4yHO-
IIPOM3BOJICTBEHHOH JEATEIIEHOCTH, a TAK)Ke TOTOBHOCTH K MEAArOTHUECKON JIeSTeNFHOCTH B YacTu (op-
MHUPOBAHUS MEXIPEIMETHBIX CBSI3€H MKy JUCIUILUIMHAMU €CTECTBEHHOHAYYHOTO MPOQUIIS.

2. MecTo AucUMILIMHBI B cTpykType OIT

VYuebHast nucruminHa «brHoXuMUS 1 MONIEKy IsIpHAst OMOJIOTH» OTHOCHUTCSI K 0053aTeIbHBIM JTUC-
uIIMHaM 0a30Boi yacTu oOpazoBaTenbHOM mporpammbl. Kype «buoxumus u MosekyisipHas Ouoio-
THS» YATACTCS 00YJaIoIMMC 1OCIe U3ydeHUs UMK B 1-2 cemecTpax TUCHMIUIMHBI « XUMHSD) U SBISICT-
Csl ee JIOTMUECKUM MPOJOHKEHUEM, OH 3HAKOMHUT 00Y4YaIOLIUXCSl C OCOOCHHOCTSMU CTPOEHUS, CBOMCTB U
IIPEBpALEHUI OPraHuYeCKUX COeIMHEHNH, 00pa3yoluX )KUBYI0 MaTeputo. [lapamiensHo oOyyarommm-
csl unTaercs Kypc «LlUTonorus u rucTonorus», U NepeceKaroluecs MOHATHS 3TUX AUCLUILIMH JOIO0JI-
HSIOT JPYT ApyTa.

Jli1s 0cBOEHHUS JAHHOM JUCLUILUINHBI 00yYarOIUICs TOIDKEH:

3HaTh:
® B3aMMOCBS3HM MEXAY CTPOCHHUEM OPraHUYECKUX COEIUHEHUHN U UX XUMUYECKMMH CBONCTBaMU;
® OCHOBHBIE KJIaCChl OPIraHUUYECKUX COEIUHEHUN U UX CTPYKTYpY;
® TEXHUKY 0e30MacHOCTH paboThl B XMMHUYECKOH JJabopaTtopuy;

YMers:
® [10J1b30BaTHCSl OCHOBHBIMU BUIaMU JIAOOPATOPHOU TOCYIbI M 000PYA0BaHMS;
® BBINOJHATH CTATUCTUYECKYIO 00pabOTKY pe3yIbTaTOB HKCIEPUMEHTA,;

HNwmerts:
® HaBBIKHU BBIIOJIHEHHUS Ja00PaTOPHOTO SKCIEPUMEHTA 10 OPraHUYECKON XUMUH.

OcBoeHMe JaHHOW TUCIUIUIMHBI HEOOXOJUMO JIsl U3y4eHUs! TUCHUIUIMH « MuKpoOuoiorus u Bu-
pycosorusi» — 5 cemectp, «buorexnonorus» — 5 cemectp, "['enetrka u cenexkuus" — 6 cemectp, «buo-
¢duznka» — 7 ceMectp.

3. Illianupyemble pe3yJbTaThl 00yUYeHHs 10 THCIHIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIINHA

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

0) oomenpodeccuonansubie (OIIK):
OIIK-2: CnocoOeH MpUMEHSATh NPUHIHIBI CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3aIiy, UCIOIb30BaTh
(bU3HOTOTHYECKHE, ITUTOJIOTHYECKUE, OMOXUMHUYECKUE, OMOPU3NIEeCKUEe METOIbI aHATN3a JJI OIICHKHA 1
KOPPEKIMH COCTOSIHUS )KUBBIX 00BEKTOB 1 MOHUTOPUHTA CPE/Ibl UX OOUTAHMS,
OIIK-3: Crnioco0eH MpPUMEHSATh 3HAHWE OCHOB JBOJIOIMOHHON TEOPWH, MCIIOJIB30BaTh COBPEMEHHBIC
IPEJCTaBICHUS O CTPYKTYPHO-()YHKIIMOHAJILHOW OpraHu3aliy TeHEeTUYECKON MPOrpaMMbl JKUBBIX 00b-
€KTOB M METObl MOJIEKYJISIPHOM OMOJIOTHMH, TEHETUKU U OMOJIOTMM Pa3BUTHUSA JUIS UCCIIEIOBAaHUS MeXa-
HU3MOB OHTOT€He3a U (pritoreHesa B npo(ecCHOHANBHOM NesTeTbHOCTH;
OIIK-5: CnocoGeH mpuMeHATh B MTPOPECCHOHAIBHON JEATEILHOCTH COBPEMEHHBIC MPEACTaBICHUS 00
OCHOBaX OMOTEXHOJIOTMYECKUX U OMOMEAMIMHCKUX MPOU3BOJCTB, TEHHONW MHXEHEPHH, HAHOOMOTEXHO-
JIOTUH, MOJIEKYJISIPHOTO MOJIETTUPOBAHUS;
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3.2. Hepeqeﬂb IVIAHUPYEMBIX PpPeE3yJabTaTOB oﬁyqe}mﬂ mo AUCHHUIIJIMHE, COOTHECCHHbIX C

(hopMHupyeMbIMH KOMIIETEHIIUSIMU

AN

B pe3ynbrare ocBO€HUS AUCHUIIIMHBI O0yUYaIOLIUICS TO0JIKEH:

3HaTh:
XUMHUYECKYIO CTPYKTYpY OMOMOIMMEPOB: OEIKOB, HYKJIEHHOBBIX KHUCIOT, MOJUCAXAPUIOB; YPOBHH
OpraHu3aluy MaKPOMOJICKYII M METO/IbI onpeeseHust ux crpykrypsr; (OI1K-3)
0co0eHHOCTH (PYHKIIMOHUPOBaHUS (PEPMEHTOB KaK TUIMMYHBIX OnokaTanu3aropos; (OITK-5)
OCHOBHBIC peaklUH aHabolIM3Ma M KarabosM3Ma Ha MpUMepe BHYTPUKIETOYHOIO MUIIEBAPEHMS,
kierounoro apixanus; (OI1K-2)
OCHOBHBIC MPUHLUIBI MAaTPUYHOIO CUHTe3a Ouonoiaumepon: perunkauuu JIHK, Tpanckpumnmw,
tpancisimu. (OI1K-3, OITK-5)

YMerTs:
NPUMEHSTHh 3HaHUE OCHOBHBIX (DM3MYECKHX M XMMHUYECKHUX 3aKOHOB IPH OOBSICHEHUH MEXaHU3MOB
xusuenestensHocty; (OITK-2, OITK-5)
BOCIIPOM3BOANTH XHMHUYECKYIO CTPYKTYPY OMOIIOJIMMEPOB U COCTABIISIONIUX UX MOHOMEPOB, XapaK-
TEpU30BaTh TUIIBI CBsA3EH, 00ECIIeUHBAIOLINX YPOBHEBYIO OPraHU3aIMI0 OCJIKOB U HYKJIEHHOBBIX KHU-
ciot; (OINK-2, OIIK-3)
0XapaKTepH30BaTh (PaKTOPHI, BHI3BIBAIOIINE JeHATYpaLuio ononoarumepos. (OI1K-2)

Nwmets:
HaBBIKM MCIIOJIb30BAaHUS METOJMK Kaue€CTBEHHOIO0 U KOJMUYECTBEHHOTO aHallM3a OCHOBHBIX KJIACCOB
OHMOJIOTUYECKH 3HAYMMBIX OPTaHWYECKHX COCAMHEHWH, BBIJICICHHBIX W3 NMPUPOIHOTO MarepHaa.

(OTIK-2)

4. O0beM U coaepKaHMe TUCHHIITUHBI
OO0BeM TUCIMIUIMHBI COCTaBIsIeT 5 3aueTHbIX eaunull (180 akagemMuyeckux 4acoB).
4.1. Copep:kanue JUCHHUILUIMHBI MO pa3jaejaM (TeMaM), COOTHECEHHOE ¢ BHIaMM U TPYyd0eM-

KOCTbI0 3aHATHIA JICKIIUOHHO-CEMUHAPCKOI0 THIIA

OO0beM MHOW KOHTaKTHOH pabOThl M CaMOCTOSATENIbHOM pabOThl 0Oydarolerocs Mo JUCIHUILIMHE

yKa3aH B yueOHOM TUIaHe 00pa30BaTEIHLHOM MPOTPaMMBEI.

Ne Bunpl 3anaruit, ux DopMBbI TEKYIIETO
/1 Pa3znens! (Tembr) = o0beM KOHTPOJIS yCIIEBaEMOCTH
JIMCLUITUIAHBI 3
é 3aHATHA 3aHATHA Cce- ®opMbI IPOMEKYTOUHOH aT-
JIEKIIHOH- MHHApCKOTO TEeCTalluH
HOTI'O TUIla TUIIA
1. | [Ipeamer OmoxuMuu, ee MecCTO B 3 2 -
CHUCTEME eCTCCTBCHHBIX  HayK.
XUMHUYECKUN COCTAaB KUBBIX Op-
TaHW3MOB.
2. | AMHUHOKHCIIOTHI B O€JIKU 3 2 6 JlukraHT,
mabop. KonTponbhas pabora,
3aHATHC | 9 gryera mo maGoOpaTOPHEIM
pabotam
3. | ®epMeHTHI, KOPEPMEHTHI U BUTa- | 3 4 6 KonrtponbHas padora,
MUHBI mabop. 2 oTueTa 1o Ja00paTOPHBIM
3aHsTHE paboram
4. | [lonsrue 06 oOMeHe BeleCcTB B 3 2 3 DKcrpecc-orpoc
KUBBIX oprann3mMax. OCHOBBI nabop.
OMOHEPICTHKHU. 3aHATHE
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5. | HykienHoBbIE KUCTOTBI 3 8 8 Kontposbnas pabora,
mabop. Ot4er no 1aboparopHoit
3aHsTHE pabore
6. | OOMeH OelKOB U HYKJICMHOBBIX 3 2 3 Oruer 1o 1a6opaTopHOM
KHCIIOT nabop. pabote
3aHATHE
7. | YraeBoasl 1 ux oOMeH 3 4 6 Konrponbnas pabora,
nabop. 2 oTyeTa 1o JabopaTopHEIM
3aHATHE paGoTam
8. | JIumuasl v ©x 0OMeH 3 4 6 Oruer 1o 1abopaTopHOi
nabop. pabote
3aHSTHE
9. | B3aumocBs3b u perynsuus oome- | 3 6 6 Oruer 110 1a60paTOPHOI
Ha BemiecTB. Boaublil 1 MuHe- nabop. pabote
paJIbHBII 00OMEH 3aHSTHE
10. | CoBpemeHHbIe TpoOsIeMbl OMOXU- | 3 2 4 KounrponbsHas paboTa, 5K3a-
MUU U IIYTH UX PELICHUS nabop. MeEH
3aHSTHE
Hroro 3a cemectp 36 48 Dx3ameH
HToro no aucruuiiie 36 48 DK3aMeH

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHUSA JUCHMILUIUHBI N0 pa3ieaaM (TeMam)
Beenenue.
[Ipenmer OMOXMMHH, €€ MECTO B CHCTEME €CTECTBEHHBIX Hayk. Mctopus pa3Butus Ounoxumuu. Pomb
OTEYECTBEHHBIX YUEHBIX B pa3BUTUH Ouoxumuu (pabotsl A.H. benozepckoro, A.E. bpayniureitna, A.51.
Hanunesckoro, M.B. Hennikoro, B.C. I'yneBuua, A.H. baxa, A.B. [lammmanuna, A.U. Onapuna,
B.A. Durensrapara, A.A. baeBa, A.C. Cniupuna, C.E. CeBepuna). KpynHble OnoXumMHuuecKue HEeHTPbI
B Poccun. 3Hauenne OnoXxuMuu JUist pa3BUTHsI OMOJIOTMH, METULIUHBI, CEIbCKOTO X0341HCTBA U MIPOMBIIII-
JIEHHOCTHU 1O TepepaboTKe PAaCTUTEIBHOTO U )KUBOTHOTO CHIPbSL.
Craruyeckas, qfuHaMuueckas U (yHKUUOHanmbHas Ouoxumus. OOmas Ouoxumus, ee mpeaMer U 3aja-
yy. XapakTepuCTHKa pa3fesoB OMOXMMUYECKON HayKH: OMOXMMHUU >KHBOTHBIX, PACTEHUI U MHUKPOOP-
TFaHU3MOB, MEIUIIMHCKON U BETEpUHAPHON OMOXMMHUM, TEXHUYECKOW OMOXHMHUHU, CPAaBHUTENIBbHOI OHO-
XUMHHU, KBAHTOBOW OMOXUMHUH, OMOXUMUYECKOI TeHEeTUKHU, MOJIEKYIJIIPHON OMOJIOTHH U JIp.
XUMUYECKUN cocTaB Opranu3MoB. [IoHATHE 0 MakpO-, MHUKpPO- U YJIbTPaMUKPOIJIEMEHTaX. 3aKOHOMEP-
HOCTH PaclpOCTPaHEHUs DJIEMEHTOB B JKMBOM Ipupoze. 3aBUCUMOCTb MEXIY OHMOJOTHUYECKOW pPOJIBIO
AJIEMEHTOB M MX MOJIOXKEHUEM B niepuoauyeckoit cucrteme [[.M.Menaeneena.
XapakTepHUCTUKa OCHOBHBIX KJIACCOB XMMHYECKUX COECIUHEHMM, BXOASIIMX B COCTAaB JKMBOW MAaTEpHH.
CopnepxaHnuie O€KOB, HYKJIEMHOBBIX KHCIIOT, YIJIEBOJOB, JIMIIHUIOB, MUHEPAJIbHBIX BEIECTB M JAPYTUX
COeIMHEHUH B opranu3mMe. IlnacTuueckue M 3HEPreTUYECKUE BEIECTBA.
Beakn.
Poib 6eKOB B MOCTPOECHUH KUBOI MaTepUu U MpoLeccax KU3HEASATEIbHOCTH. DIEMEHTapHBIH COCTaB
Oenka. MeToabl BblieNeHUs OenKoB M3 OMONIOrMYeckoro Matepuana. MeToasl (ppakimOHUPOBAHUS
0eNKOB: BbICAJIMBAHUE, OCAXKICHUE CIIUPTOM, OCaXKJACHHE MOHAMHU TSKENIbIX METaJUIOB, 3JIEKTpodopes
(>KuaKOCTHBIM, Ha Oymare, B Oinoke arap-arapa u [IAAI'), xpomarorpaduueckue MeToabl (HOHOOOMEH-
Hasl, TeNb-TipoHuKatomas u apduaHas xpomatorpadust). CriocoObl OYUCTKHA OSITKOBBIX MPENapaToB OT
HU3KOMOJICKYJISIPHBIX MPUMECEH: NUaNn3, 3JIEKTPOIUANIN3, KPUCTAIIM3ALNS, TelbQUIbTpalus U yIIbT-
paduIbTpausi.
MonexkynsipHas Mmacca OenkoB. [ToHsATHE 0 XUMUYECKOM U (PU3NYECKOM 3HAUCHUSX MOJICKYISPHOM Mac-
chbl 6eKoB. MeTo bl oTpeieNIeHUsT MOJIEKYIIIPHOM MacChl OCITKOB: TPaBUTAIIMOHHBIN (YIbTpaieHTpUPy-
THPOBAHUE), yIbTPaQUIBTPALIMOHHBIH, TeNb(UIbTPALMOHHBIN, 2TIEKTPOPOPETUIECKUA (TI0 TOPMOKEHUIO
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npobera B 6mokax [TAA pa3nmu4HOi KOHIIEHTpALUHU), XpoMmarorpapuueckuii (TOHKOCIOWHAs XpoMaTo-
rpadus).

AMUHOKHUCIOTHBIA cocTaB 0enkoB. AMMHOKHMCIOTHI D- u L-psna. OnTudeckas akTUBHOCTh aMUHOKHC-
J0T. 3aKOHOMEPHOCTHU COJEPKAHUS aMUHOKUCIIOT B Oenkax. [IpupogHble nenTuasl: KApHO3UH, TIIyTaTH-
OH, OKCHTOIIMH, Ba30MPECCUH U Jp. AM(OTEPHOCTh M peaKIIMOHHAas CIIOCOOHOCTH OenkoB. M3031eKTpH-
YEeCKOe COCTOSIHUE OEIKOBOW MOJIEKYJIbI.

Crpykrypa 6enkoBoii Monekynbl. Paboter A.Sl. [lanuneBckoro u 3. @umepa. Jloka3arenbcTBa Moyu-
HNEeNTUIHOM TeopuH cTpoeHus Oenka. IlepBuunas crpykTypa OenkoB. OmnpenesneHue aMUHOKHUCIOTHON
[IOCJIEZI0BATENbHOCTU MONMIIENTUAHBIX Lienel (oOmue npencrasieHus). KommnbroTepHble O0aHKU JaH-
HBIX O MEPBUYHBIX CTPYKTypax OenkoB. CBsA3b NMEPBUYHON CTPYKTYpHl M (PYHKIUI MENTHIOB U OENKOB
(Ha mpuMepax OKCUTOIHMHA, IUTOXpoMa C, HOPMATBHBIX U TATOJIOTUYECKUX TEMOTIIOONHOB).

Bropuunas crpykrypa 6enkos. [lonsatue 06 o- u B-koHpopmanusx nonunentuaHol uenu. [lapameTpsl
O-CHUPAIH MOTUNENTUAHON nenu. CHilbl, yAep)KUBAIOIIUE TMOJMIENTHIHYIO IIeTIh B O-KOH(POPMAaIUH.
Bropuunas ctpykrypa 6enkoBoit MoseKybl. [ToHsITHE O CBEpXBTOPUYHON CTPYKTYpE O€NIKa U IOMEHaX.
Tpernunas cTpykrypa OenakoB. Tumnbl cBsizelf, 0OecreunBaoUIMX MOep>KaHue TPETUYHON CTPYKTYPBI
0eKOBOM MOJIEKYJIbl. JIMHAMUYHOCTD TPETUUHOM CTPYKTYpPbI OE€IKOBOM MOJIEKYJIBI.

YerBepTuuHas cTpykrypa 0enkoB. CyObeAMHUIIBI (IPOTOMEPHI) M SMHUMONEKYIbl (MynbTuMepbl). KoH-
KpETHBIE MPUMEPHI YETBEPTUYHONU CTPYKTYphl OEJIKOB (MHCYJIHMH, T€MOTJI00UH U Ap.). TUlbl cBsizel Me-
Ky cyObeIMHUIIAMU B SIIMMOJIEKYJIE.

JHenarypauust u peHarypauus Oenkos. [lonstie o HatuBHOM Oenke. HoMenknaTypa u kitaccuukanus
6enxoB. Kinaccudukarus nporenHoB o Gpopme O0enKoBOl MOJIEKYJIbI, TPOUCXOKICHNUIO, AMUHOKHCIOT-
HOMY COCTaBY, paCTBOPUMOCTHU, OMOJIOIMUECKON aKTUBHOCTH.

DepMeHThI.

Hctopust oTKpbITHS M u3yueHUs (epmMeHTOB. PaGoThl oredecTBeHHbIX ydeHbIX (A.fl. Jlanunesckoro,
WN.II. ITaBnoBa, B.A. Durensrapara, A.E. bpaynmireiina u 1p.) B 3T0oi 061acTy.

Karanutnueckas (¢pepmenraruBHas) GyHKIus 6enkoB. UepThl CXOACTBA U pa3InyMi B 1eHCcTBUN OHOKa-
TaJIN3aTOpoB ((hDepPMEHTOB) M KaTaau3aTopoB MHOH Mpupobl. Poiib GepMEHTOB B SBIECHUSAX KU3HEEs-
TEJIBbHOCTH. BHOJIOrMYECKUI KaTalau3 KaK KOOIEpaTUBHBIN IIPOLECC, 3alIpOrpaMMHUPOBAHHBIN BO BpeMe-
HU U NIPOCTPAHCTBE.

Crpoenue dpepmeHTOB. OJHOKOMIIOHEHTHBIE U JIBYXKOMIIOHEHTHBIE (DepMEHTHl. AMUHOKHUCIOTHBIE pa-
JIMKaJIbl aKTUBHBIX LIEHTPOB (epMeHTOB. [IoHATHE O CyOCTpaTHOM M alNIOCTEPUYECKOM IIEHTpax B MO-
nekyne pepmenTa. BanmozeiicTBre nepeyrcieHHbIX IEHTPOB B Ipolecce (hepMEHTaTHBHOIO KaTalu3a
(TuHamMuyeckast Mozienb hepmenTa). Amtoctepudeckue 3 pekTopsl (aKTUBATOPHI U HHTUOUTOPEI).
Mexanusm neiictBust pepmentoB. ES, ES' u EP-koMmiekchl, UX posib B MOHUKEHUH SHEPreTHYECKOro
6apbepa peakiui. PU3NUECKUil cMbICT (PEePMEHTATUBHOTO KaTalu3a.

CxopocTh (hepMEHTATUBHBIX peakiuil. DakTOpsbl, BIUAIONINE Ha CKOPOCTh (KOHLEHTpauus (pepmeHTa u
cyOctpara, Temreparypa, pH cpenbr). Uarubutops ¢pepmeHToB (0OpaTuMbie U HEOOpaTuMBbIe). KOoHKY-
PEHTHOE M HEKOHKYPEHTHOE TOPMOXKEHHE NEHCTBUS (PEPMEHTOB.

Knaccugukarus ¢epMeHTOB, ee NMPUHIMIIBI U COBpeMEHHOE cocTosiHue. Homenkiatypa ¢epmMeHTOB.
Mudper hepmentoB. OcHOBHBIE KiIacchl (PEpPMEHTOB: OKCHUIOpPEAYKTa3bl, TpaHchepasbl, THIPOJa3bl,
JMa3bl, ©30MePasbl, JTUrasbl (CMHTETa3bl). OOIIas XapaKTepUCTUKA KIaCCOB.

Jlokanuzauus gpepmenToB B KkieTke. [Ipumenenue gpepmentoB. KopepMeHTH U MpoCTETUYECKUE TPYI-
IBI.

BurtamuHbl, MX poJjib B MUTaHUM YEJIOBEKA U )KMBOTHBIX. MICTOUHMKN BUTAMMUHOB. ABUTAMHUHO3BI, THII0-
BUTAaMHUHO3bI U TUIIEPBUTAMUHO3bl. CHMITOMBI aBUTAMHHO30B.

JKupopactBoprumMbie BuTamMuHbl. Butamuu A (petrHo). XUMHYECKOE CTPOCHHE BUTAMUHOB A1 M Ay, UX
T€OMETPUUYECKUE U30MEPBI. BuramuHbl D, (xanmprdepodn), D, (sprokansimdepoi),
D3 (xonekampuudepon). XuMudeckasi CTPyKTypa BUTAMHHOB, UX posib B (pochopHO-KampIiimeBoM oOMe-
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He. Butamun E (Tokodepoi). Ydactue ero B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTpolleccax. Burtamux
K (¢pmnnoxuHoH), ero OTHOLIEHHE K CUCTEME CBepThIBaHUs KpoBU. Bukacosn. Buramun F (komiuiekc He-
HACBILIEHHBIX JKUPHBIX KUCIIOT).

BonopactBopumMbie ButamuHbl. Butamun Bi (TMaMuH), Xumudeckas npupoja U MEXaHU3M JeHcTBUS.
Buramun B; (pubodaBun), ero cTpoeHre U y4acTue B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHIX.
Butamun B3 (maHToTE€HOBas KMCIIOTA), €r0 ydacTHe B 0Opa3oBaHuu KodH3uMa A. Buramun Bs (Huko-
TUHOBAs KMCJIOTAa U aMUJl HUKOTUHOBOM KHCJIOTHI): CTPYKTYpa U y4acTHe B IEPEHOCE aTOMOB BOJIOPOAA
B coctaBe HAJI. Butamun Bg (mupunokcun), ero ¢opmsl (IMPUA0KCOI, MUPUIOKCAIb, TUPUIOKCAMHH),
3HauUEHUE JJISl OCYILECTBICHUS peakliuii nepeaMmuurpoBanust. Buramun B1y (unanko6anamun). Butamun
Bis (manramoBasi KHcioTa), €ro pojb B IEPEHOCE OAHOYINIEPOAHBIX (parMeHToB. Buramun
B¢ (nTepounrinyramuHoBas kuciora). Butamun Bt (kapHUTHH), €ro 3HaueHHE B OOMEHE BEIIECTB y Ha-
cexkoMbIX. Butamun C (ackopOHMHOBast KUCIIOTA), CTPOEHUE €r0 BOCCTAHOBJICHHON U OKUCIIEHHOH (hopM.
Buramun P (pyrun). B3aumoo6ycnosnenHocts neiictBuii ButramuHoB C u P. Buramun H (6uotun), ero
CTPOEHUE U POJIb B peakuusax kapookcuiauposanus. Buramun U.

MUKpO3JIEMEHTHI U UX OHOJIOTHYECKHEe (PYHKIIUH.

OOmume nousATHA 00 00MEHe BeeCTB ¥ JHEPIrUH B OPraHHu3Me.

CoBpeMeHHbIE MPECTABICHUS O CYIIIHOCTH KU3HU. XapaKTEPUCTHKA CYLUIHOCTHU SIBJIEHMSI KU3HU C I10-
3ULUU MOJIEKYJISIPHON OMOJIOTMM KBAaHTOBOW OMOXUMMH, KUOEPHETUKU, TEPMOJMHAMUKU, T€HETUKU U
T.11. JKu3Hb kak Ononornueckas popma ABMKEHUS MaTEPUH.

OOMeH BelIecTB U PHEPTUU - HEOThEMJIEMOE CBOMCTBO *HBOro. OOMEeH BellecTB Kak 3aKOHOMEPHBIH,
CaMOCOBEPIIAIOIIUICS TIPOLIECC MPEBpAIECHUsI MAaTEPUN B KUBBIX Telax. AHA0OIU3M U KaTaOoJM3M.
Macmrabsl oOmeHa BemiectB Ha 3emse. buochepa u  e€ reoxummueckas poib. PaGoTel
A.A.Bepnasckoro.

OHepreTrka oOMeHa BellecTB. MakpoIpruuyeckue COeIMHEHHsI U Makpo3pruyeckue cBsizu. Pasnnuus B
NOHATUSX "IHeprus cBsi3u" U '"Makpospruyeckas cBsa3p'. BakHeiline npeacTaBUTENN MaKpOdpruye-
CKUX COEIMHEHMH: Imoko30-1-pocat, AT, caxaposa, aneTiii-ko3H3uM A u 1p. Ocobast posib aTOMOB
P u S B 0O6pazoBanuu makpospruyeckux csizeil. AT® kak akkymyJsTop, TpaHcpopMaTop U IPOBOJIHUK
DHEPIrUM B MPOLIECCE €€ 3aIlaCaHMsI U PACXOI0OBAHUS B OPTaHU3ME.

Hykj1enHoBble KHCJIO0THI U HX 00MEH.

HcTopust OTKPBITHS ¥ U3yYEHUS! HYKJIIENHOBBIX KMCIOT. XMMUYECKUI COCTAaB HYKJIEMHOBBIX KMCIIOT. Xa-
paKTEepUCTHUKA IMYPUHOBBIX U MUPUMHUIUHOBBIX OCHOBAHUH, BXOASIINX B COCTaB HYKJIEHMHOBBIX KHCIIOT.
MuHopHbIe (MHOT/Ia BCTPEYaroIIuecs) IMypUHOBbIE U TUPUMHUINHOBBIE OCHOBAHUS (5-METHIIIUTO3UH, 5-
OKCHMETWJIIIUTO3HMH,  S5-OKCUMETHIypanwi, |-metwmmurosuH wu  1Ap.). B,D-puboza wu  B,D-2-
JIe30KCHpr003a B COCTaBE HYKJIEMHOBBIX KHUCIIOT. J[Ba THIa HYKJIEMHOBBIX KHCIIOT: JAE€30KCHPHOOHYK-
neunoBas ([JJHK) u pubonyknennosas (PHK). Paznuuus mexny JIHK u PHK mo cocraBy riaBHbBIX U
MHUHOPHBIX OCHOBaHMH, XapaKTepy YIJIEBOAOB, MOJEKYJISIPHOW Macce, JIOKaIM3aluu B KIeTKe U (PyHK-
LUSIM.

Jle3okcupubonykinenHoBas kuciaora. KonnyectBenHoe coaepkanue JJHK B opranusme u Jiokanuzanus
ee B KJIeTKE (AIp0, MUTOXOHJPUH, XJIOPOILJIACTHI, HEHTPUONIH). J[e30KCUPUOOHYKICOTHIBI - CTPYKTYp-
Hble snemenTsl JIHK. Hykneotunusiit coctas JIHK; npasuna E.Hapradda. [lepsuunas ctpykrypa JHK.
banku nanueix no nepsuyHoit ctpykrype JHK. ITpoekt "['enom denoseka" u ero peanuzamnus B Poccun,
CIIA, Anonun. Bropuunas crpykrypa JHK (monens [Ix.Yorcona u @.Kpuka). KommiemeHTapHOCTD
IYPUHOBBIX M MUPUMUMHOBBIX OCHOBAHUI U €€ 3HaueHue JUIsl oOecreueHus: OUCIUPaNIbHON CTPYKTYpBI
JHK. Tpernunas ctpykrypa JJIHK. CoBpemeHHbIE TpecTaBIeHHs O CTPYKType reHa. OcoOeHHOCTH MO-
JIEKYJIIPHOW OpraHU3alii T€HOMA ITPOKApUOT U DYKApHUOT.

Pubonyknennossie kuciotsl, ux kinaccudukamus (TPHK, pPHK, MPHK, sPHK). CpaBuurtenbHas xapak-
tepuctuka BunoB PHK mo monekymnspHoi Macce, HyKJICOTHIHOMY COCTaBY, JOKATU3aUA U (DYHKIIHSIM.
[TepBuunas crpykrypa TPHK, pabotsr A.A.baeBa. Bropuunas crpykrypa TPHK (Mozens "kneBepHbIit
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muct"). Tpernunas crpykrypa TPHK 1o naHHBIM pEeHTI€HOCTPYKTYpHOIO aHalu3a KPUCTAINIMYECKHX
npenaparoB. Bugst pPHK. MPHK (xapakTepHbie 0COOEHHOCTH, MOJICKYJIIpHAsE Macca, MpeIIeCTBEHHH-
k1 MPHK). Undopmannonnas PHK kak marpuna s cnenuduueckoro 6uocunre3a 0enkoB. SaepHbie
PHK, ux monekynsipHble Macchl U JIoKanu3amus B sjape. Bupycusie u ¢garossie PHK, ycniexu B uccnemo-
BaHUAX CTPYKTYphl u GpyHkimid. HoBwiil kitacc PHK, perynupyromux akTHBHOCTh (DEPMEHTOB; IPHOPH-
TeT coBeTcKux y4ueHbIX (A.H.IleTpoBa) B X OTKPBITHH U U3YYEHUU.

[TyTtu pacnaga HyKIEHMHOBBIX KHCJIOT JI0 CBOOOTHBIX HYyKJIeoTHA0B. OOMeH Hykieo3uadocdaros. [lytu
UX JECTPYKIUH.

MexaHu3M peakluu pacnaja: MypUHOBBIX OCHOBAaHMM - 10 MOYEBOW KHCJIOTHI, AJIJITAHTOMHA, aJUIaHTOU-
HOBOM KHCJIOTBI, TJIMOKCAJIIEBON KUCJIOTHl U MOYEBUHBI, MUPUMHIMHOBBIX OCHOBAHUN - /10 [3-alaHUHA U
KapOaMHUHOBOM KUCIIOTHI. KOHEYHBIE IPOAYKTHI pacraja IMypHHOBBIX U MUPUMHUANHOBBIX OCHOBaHHUU U
MPEJICTABUTENN PA3TMYHBIX KJIACCOB KUBOTHBIX.

bruocuHTe3 HYKJIEO3H[-, HYKJICO3UIH- B HyKIeo3uarpudocdaroB. OOpa3zoBaHHE TUPUMUIAHOBOTO
nukia u3 NHs, CO; u acnaparuHOBOW KUCIOTHI B IPUCYTCTBUU AT® mpu y4yacTHH COOTBETCTBYIOIIUX
depmenToB. Llukiel peakun OMOCHMHTE3a MyPHHOBOTO KOJIbIIA U3 TIyTaMUHA, TIUIHHA, popmuata, CO;
Y acrmaparuHoBOi KUCIOTHI B IpUcyTCTBUU AT® npu yuactuu GepMeHTOB.

Mexaam3m 6uocuntesza JJHK. ®epmentsr (PHK-nomumepasa, JIHK-mmonmmvepasa, nuraza) u 6eakoBbie
dakropsr (JJHK-packpyuusatonine u JJHK-cBs3biBatomnye 6enku U 1p.), y4aCTBYIOIINUE B PEILIMKAIIUU
JHK. Pons IHK B nepenave HacieacTBeHHONW HH(DOpPMALIUH.

buocuntes PHK (tpanckpumnius). Ctpoenue, cBoiictBa U Mexanusm aerictsust PHK-nomumepas. Ilo-
TUIMCTPOHHBIN MexaHu3M onocunTeza PHK. Perynsuus Ouocunteza PHK.

O0OMeH 0eKoB.

OOMeH OeNKOB M HYKJIEMHOBBIX KHCJIOT KakK siIpo KJIeTOyHOro mertabonmsma. [lytu pacmaga Genkos.
I'maponus 6enkoB, hepMeHThI, 00ecreunBaroIe IHIPOIN3 OEKOB /10 MENTHI0B U aMUHOKHCIIOT.
[IpeBpareHus aMMHOKUCIOT (peakuuu nmo amuHorpyire). [IpeBpaiieHuss aMUHOKHUCIIOT (peakiuu 1o
KapOokcuibHOU rpyme). [IpeBpamienuss aMMHOKUCIOT (peakuuu o R-rpynme). Koneunbie mpogyKThl
pacnaza aMUHOKHUCIOT. OpHUTHHOBBIN UK. [lepBUYHbIE U BTOPUYHbIE AaMUHOKHUCIIOTHI. 3aMEHUMBIE U
HE3aMEeHHMble aMUHOKHCIOTHL. I[Ipon3BOACTBO CHUHTEeTHUECKHX aMHMHOKUCIOT B Poccum. IlpobGiema
¢dukcanuu MoJeKyIsipHoro a3ora. [Ipodiema HCKyCCTBEHHOM MUIIH.

[Tytu 1 MexaHU3MBbI IPUPOTHOTO CUHTE3a OenkoB. MatpuuHas Teopust 6MocuHTesa 6enkoB. Kox 6enko-
BOT'O CHHTE€3a: UCTOPUS €ro OTKPBITHS U COBPEMEHHbIE MPEACTABIECHUS. becCMbICIEHHbIE KOJIOHBI M UX
3HAUEHUS.

OO0mue mpeacTaBieHUs 0 HEMAaTPUYHBIX MEXaHU3Max OMOCHHTEe3a OEITKOB.

YrieBoabl M X 00OMEH.

VYrneBoasl, ux GpyHkuuu in vivo. Kimaccuduxanus. Monocaxapuipl: HOMEHKIaTypa, KoHpopmanuu, pu-
3MYEeCKHe U XUMUYECKHEe CBOMCTBA, MpeacTaBuTenu (prbo3a, riIoKo3a, rajljakro3a, MaHHO3a, (pyKTo3a).
N3omepus: ontrdeckas, KETO-€HOJIbHAS W KOH(GOPMAaIMOHHAS (Ha TIPUMEPE MOJIEKYJIbI TIIOKO03bI). [ Tt0-
K032 U €€ POU3BOJIHBIE.

Crnoxnbie yrieBosl. Onurocaxapuasl (MaabTo3a, MeT00M03a, TAKTO3a U caxaposa).
['omononucaxapuapl (Kpaxmai, XUTHH, JeKcTpaH). ['erepononucaxapuabl (rHaypoHOBas KHCIOTa, re-
MapyH).

Pacnan yrieBonoB (ruznponus u pocdoponus). [lpespamenns monocaxapuaos. [lyTu pacnaaa riioko3o-
6-pocara (muxoromuueckuii U amoToMuueckuii). OOMEH NMHUPOBHHOTPATHOW KHUCIOTHI (TJIHKOJIN3,
Oposxenwue, apixanue). OOmias cxema pacmaja yrieBoJI0B.

buocunTtes yrneBomoB. MexaHu3M NepBUYHOTO OMOCHHTE3a YIJIEBOJOB B Ipoliecce POTOCHHTE3a U Xe-
MOCHHTE3A.

[IpeBpartieHus yrieBoJ0B B MPOLIECCE MUILIEBAPEHMUSI.

JIunuabl ¥ UX 00MeH.
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Jlunuaer. OnpeneneHue, kiaccupukanus, GyHKIUH in Vivo.

[TpocTeie munuabl (KUPHBIE KUCIOTHI, HEUTpaIbHbIC KUPbI, BOCKA, CTEPOUIBI U TEPIIEHBI): UX CTPYKTY-
pa, buosiornyeckas posib U pa3HOOOpasue B MPUPO/IE.

CoxHBIC TUTTUBI (TIIMKOJIUTIHIBI M (POCHOIIUTIHIB).

Jlunuaer kak amdudmiel. buomeMOpanbl, ux crpoeHue u GyHKIUU. Pacmas >KUpOB U KUPHBIX KUCIIOT.
Pacnag crepouioB. Pacniag ciosKHBIX JTMITHUIOB.

CuHTEe3 )XUPOB U BBICIIUX KHUPHBIX KUCHAOT. CuHTE3 cTeponaoB. Cunres pocdonmunuaos.

['opmonsl. Onpenenenue, kinaccudukaiys, ICTOYHUKH, pOJib TOPMOHOB B oOMeHe BemiecTB. CTepous-
HbIE TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, SCTPATANOIN): CTPYKTYpa U QyHKIMH. MeXaHU3M JIeHCTBHS
CTEPOUIHBIX TOPMOHOB.

[lenTuaHble TOPMOHBI (OKCHTOIIMH, Ba30NPECCUH, HHCYJINH): CTPOCHUE U (YHKIUU. MexaHu3M AencT-
BUS MENTHIHBIX TOPMOHOB.

[Tpourie ropMOHBI (apEeHaINH, TOPMOHBI IIUTOBUIHOM Kele3bl: TUPOKCUH U TPUHOJATUPOHUH, IpOCTar-
nanaunel). Hefiporopmonst: sHpopduHs! U sHKehatnHbl. [[puMenenue ropMoHOB.

buonornueckoe okuciaeHue.

Omnpenenenue noHsATUs "Ononoruyeckoe okucienue". Vicropust pa3BuTus MpeicTaBieHuit 0 Ouoaoruyie-
CKOM OKHCJIEHHM: Teopus akTuBUpoBaHus kuciopoaa K.Illen6aitna, nepexucHas teopus A.H.baxa, pa-
6otel B.U.ITannanuna, B.A.DHrensrapara, COBpeMEHHbIE MPEACTAaBICHUS O OMOJIOTHYECKOM OKHCIIe-
HUU.

Knaccugukarus npoueccoB OMOIOrMUECKOro OKUCIIEHUs. [[Ba THIIa OKCHIOpeyKTa3 B KIIETKe: a) o0ec-
NeYMBaIOIINX JAETUAPUPOBAHNE CyOCTPaTOB U NIepeauy aTOMOB BOJIOPOa U 3JIEKTPOHOB Ha KUCIIOPOA U
IpyTHe aKUEenTophl, 0) KaTATU3UPYIOMIMX PeaKIMd HeTOCPEICTBEHHOTO BKIIIOUEHHUS B CyOCTpar KUCIo-
pozna (OKcureHasbl U THAPOKCHIIA3HI).

ConpsixeHne OMoJI0rHuecKoro okuciaeHus ¢ pochopunrpopanueM. OCOOEHHOCTH CTPOEHHS JAbIXaTelNb-
HOM 11enH y MpoKapuoT U 3ykapuoT. CoBpeMeHHbIE MPECTABICHUS O KOMIIOHEHTAaX AbIXaTeIbHOU 1Ienn
MUTOXOHIPUH.

buonoruueckoe okucaeHUE B MPOLIECCE IBOJIOLINN KUBBIX OPraHU3MOB.

Boanslit 1 MmunepanbHbiii o0MeH. ColiepskaHue U pacipe/iesieHrne BOIbI B OpraHu3Me U KIIETKe.
CocrosHue BOo/bI B TKaHAX. Perymsmus BogHoro oomMeHa.

VYyacTtue MUHEpaIbHBIX BEUIECTB B (HOPMUPOBAHUH TPETUYHON M YETBEPTUUHON CTPYKTYp OMOMOIHMMeE-
poB. @epMEHTHI-METAIIIONPOTENHBI. IOHBI MeTAIIIIOB (Mg2+, Mn?*, Zn*, Ca2+), UX POJIb B BOBHMKHOBE-
HUM (EepMEHT-CYOCTpPaTHBIX KOMIUIEKCOB. MUHEpalbHbIEe COCIMHEHHS U UX POJIb B OOMeHe OeJKoB,
HYKJIEMHOBBIX KHUCJIOT, YIJIEBOJOB U JIUIHJIOB.

OOMeH MUHEpallbHBIX BellecTB. broHeoprannueckas XuMusl, ee IpoOJIeMbl U IEPCIIEKTHBBI Pa3BUTHSL.
B3aumocBs3b 1 peryssiius oOMeHa BELECTB.

OO11e MonoXXeHus: 0 B3aMMOCBSI3M 0OMEHA BELIECTB B OpraHu3Me. BzaumMocBs3b 0OMeHa HYKJIEMHOBBIX
KHCJIOT U OEJIKOB.

[TepBUYHOCTH BOSHHUKHOBEHHsI OEIKOB M BTOPHUYHOCTH MOSBIECHUS HYKJIEUHOBBIX KHUCJOT B TMPOIIECCE
pPa3BUTHS KUBON MaTEPHH.

B3anmMocBs3p 0OMeHa HYKJIEMHOBBIX KUCIIOT U YTJIEBO/IOB.

B3anmocBs3b 0OMeHa HYKJIEHHOBBIX KUCJIOT U JIUIHIOB.

B3anmMocBs3p 06€1KOBOr0 M yriieBoAHOT0 ooMeHa. Posib MMPOBUHOTPaIHON KUCIIOTHI B OCYILECTBICHUHN
mepexoia OT YIieBOJ0B K OenkaM u 00paTHO. B3anMocBs3p 0OMeHa OCJIKOB | JIUITHIOB.

B3aumocBs3p 0OMeHa YTIIEBOJOB U JIMITHUIOB, poib arleTii-KoA B 3Tom mporiecce. OOMEH BEIIeCTB Kak
eMHOE IIeJI0e.

YpPOBHU PEryisiiuy >KU3HEHHBIX MPOLECCOB B JKUBOHM MpUpPOJE: METAOOINTHBIN, ONMEPOHHBIH, KIETOU-
HbI{, OPraHU3MEHHBIN, TOMYJIALIMOHHBIH.
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5. O6pa3zoBare/ibHbIe TEXHOJIOTHHI
[Mpu peanu3zanyu TUCHHMIUIHHB «BHOXUMUS M MOJEKYIsipHas OMOJIOTHS HCIOIB3YIOTCS Cie-

IyroIre o0pa3oBaTeNbHbIC TEXHOJIOTHH:

- PSUTHHTOBAs TEXHOJIOTHUS;

- pelIeHrEe CUTYAIMOHHBIX 33/1a4 TPU BHIMOJTHCHUH J1a00paTOPHOTO MPAKTUKYMA,;

- TpymmoBas pabora,

HudopManinoHHbIe TEXHOIOTHH, UCTIOIB3YEeMbIE MPU OCYIICCTBICHUU 00pa30BaTEIILHOTO MPOIIeC-
ca o JTUCIHILIHHE:

- TEXHOJIOTHH CMEIIAHHOTO O0Yy4eHMsI (UTCHUE JICKIIMA, B TOM YHCJIC C MCIOIh30BAHUEM MYJIbTH-
MeAMMHBIX Mpe3eHTanuii; ucrnonb3oBanue DMOC «Moli yHuBepcuTeT» mpu paboTe Haj JTOMAallHUMU
3aJaHUSIMU ).

6. YueOHO-MeTOIMYECKOE ODecrieyeHre CaMOCTOSITeIbHOM PadoThl 00Y4YaIOLIUXCS

CamocrodrenbHas paboTa o0y4arolUXcs HalpaBlieHa Ha YIIIyOJEHHOE CaMOCTOSTENIbHOE U3Y-
YEeHHE OTJICNIbHBIX Pa3/IeioB U TeM pabdoyeil MporpaMMBbl, OHA MPOXOIUT B (hOpMe H3yUSHHS TeOpETHYE-
CKOro MaTepuaia (JeKIHMH, peKOMEHJOBAHHOW JIUTEPaTypbl, B TOM YHCIIE U CAMOCTOSITEIBHOIO IOMCKA
MaTepHuaioB B riobanbHOM cetH, BKiIodas DBC). CamocTosTenbHas paboTa 00ydarommxcsl BKIOYAET
paboTy ¢ yueOHO-MeToInYecKOi nmuTeparypoil (cMm. pasnen 8, No 1, noctyn obecrieueH Ha caiite Ouo-
muoreku UBI'Y u B DUOC «Moil yHUBEpPCUTET»), ¢ HAYYHBIMU MEPUOJUUYECKMMH WU3/IaHUSMU 1O OHoO-
XUMHH, a Takxke ¢ pecypcamu ObC (351eKTpOHHO-OMOIMOTEYHON CHUCTEMBI) C IENIbIO BBIOJIHEHUS J10-
MAaIllHUX 3aJIlaHHH, TOJITOTOBKH OTYETOB IO JIAOOPATOPHBIM paboTaM MPaKTHUKyMa, TOATOTOBKU K KOH-
TPOJIBHBIM paboTaM U SK3aMeHY.

7. XapaKkTepUCTHKA OLEHOYHBIX CPeICTB /UIA TeKylIero KOHTPOJIsl YCIeBaeMOCTH U NpoMe-
JKYTOUHOI aTTecTaluu 00yYaroLIUXCs M0 TUCHHUIIJIHHE

Texymmii (peTUHIOBBII) KOHTPOJIb KauecTBa 3HAHUH 10 TUCLMUIIMHE OCYIIECTBISIETCS B hopMe
JUKTaHTa 110 aMUHOKHCIIOTaM, 5 MHCHhMEHHBIX KOHTPOJILHBIX paboT u otueToB mo 10 mabGopaTtopHbIM
pabotaM. /IUKTaHT OLIEHUBAETCS MAKCUMYM S PEHTHHIOBBIMH OajlaMu. 3a KaKIyI0 KOHTPOJBbHYIO pa-
00Ty 00ydJarouMics Moay4yaeT MakKCUMyM 8 PEUTHHTOBBIX OaJlIoB, 3a a4y OTYETa MO BHIITOJHEHHOU
nabopaTopHoil pabote — makcumyM 1,5 6amna. [IpenxycMorpensl 60HycHbIe Oanbl: o 1 Oamny 3a Kax-
JIYIO U3 5 CaMOCTOATENbHBIX (IOMAIIHUX) padoT.

Jlonmyck K 5K3aMeHy NOoJIy4aroT o0yuaromuecs, Habpasiiye He MeHee 35 6auioB.

DK3aMeH MPOBOAUTCA B YCTHOM dopMe. DK3aMeHallMOHHBIN OTBET OLIEHUBaeTcs U3 pacuera B 40
0ayuI0B, KOTOpBIE CYMMHUPYIOTCS ¢ Oaniamu, HaOpaHHBIMU 3a cemecTp (MakcuManbHO — 100 peifTunro-
BBIX 0aJIIoOB).

[IIxana oueHkwu:

Menee 50 6amioB — «HEYIOBICTBOPUTEITHLHO,

50-69 6amnoB — «y1OBIETBOPUTEIHLHOY,

70-85 0auIoB - «XOPOIIIOY»,

BbIIIE 86 OAJIIOB — «OTIUYHOM.

8. YueOHO-MeTOIMUYECKOEe 1 HH(POPMALIMOHHOE 00ecedeHne TUCIUTTUHBI
OcHoBHas JuTepaTypa
1. Kycrosa T.II., KoueroBa JL.b. Ilpaktukym no 6uonorudeckoit xumuu. Yue6Hoe nmocodue. MBaHoBo:
M3p-s0o UBIY, 2-e w3n.,, ucnp. m gom., 2010; 3-e wusp., ucnp. u gom., 2014. 108 c.
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/kustova_2014.htm/info
2. [llampaes, A.B. buoxumus: yuebHoe nocodue / A.B. [llampaes; MunncTepcTBo 00pa3oBaHus U HAY-
ku Poccuiickoit @enepannu, OeaepanbHOe TOCyIapCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUpEexKIe-
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HHUE BBICIHIETO NMPOodeccHoHAIBHOr0 00pazoBaHus «OpeHOYPrcKuil TOCyIapCTBEHHbBI YHUBEPCUTETY. -
Openoypr: ory, 2014. - 186 c.: Wi, CXEM. - bubmuorp.: v 167.
http://biblioclub.ru/index.php?page=book&id=270262
3. bapeimieBa, E. [Ipaktrueckue ocHOBbI Omoxumuu: ydeOHoe nmocooue / E. bapeimeBa, O. bapanoga,
T. 'amOypr; MunucrepctBo obpa3oBanus u Hayku Poccuiickoit @enepannu, OenepaabHOe rocyaapeT-
BEHHOE OI0/DKETHOE 00pa3oBaTebHOE YUYPEKICHHE BBHICIIErO MPO(EecCHOHATBLHOrO 00pa3oBaHus
«OpeHOyprckuil rocy1apcTBeHHBIH yHUBEpcUTeT». - OpenOypr: OI'Y, 2011. - 217 c.; To xe [Dnek-
tpoHHbIA pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=259197
4. BapermeBa, E. Teopernueckne ocHOBEI Onoxumun: yueObHoe mocodue / E. bapeimesa, O. bapanoga,
T. 'amOypr; MunuctepctBo o6pasoBanus u Hayku Poccuiickoit denepanuu, ['ocynapcrBennoe o6paso-
BaTENIFHOE YUYPEKICHUE BBICIIEr0 MpodeccHoHanbHOro odpazoBanus «OpeHOyprckuii rocyaapcTBeH-
HBII YHUBEPCUTET. - OpenOypr: ory, 2011. - 360 C. -
URL: http://biblioclub.ru/index.php?page=book&id=259198
JlonoIHUTeIbHAS JUTEpaTypa
1. I'pumenkoBa, T.H. Hyknennossie kucnotsl: yuedHoe mocobue / T.H. ['pumenkosa, T.B. Uyiikosa,
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Pecypchl HHpOPpMaLIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTH « MHTEpHET!

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

ITpodeccuonanbHbie 6a3bl JTaHHBIX U UHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:
OBbC «YHuBepcureTckas 6ubanoTeka onmaiin» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Dnexrponnas 6ubnuoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
Dnexrponnsiii katasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMHoe obecnieuenue: onepanuonHas cuctema Microsoft Windows, makeT opuCHBIX Hpo-
rpamm Microsoft Office, uarepuer-Opaysep Yandex Browser.

9. MaTepuaibHO-TeXHUYECKOE o0ecnevyeHne T CIHIMIMHBI

Y4eOHble ayIUTOPUU:

- IJIs1 IPOBEICHUS 3aHATUHN JICKIIMOHHOTO TUIIA C KOMIUJICKTOM CIIEIIUATN3UPOBAHHON yaeOHOH Me-
0enu ¥ TEeXHUYECKUMH CPEJCTBaMH OOyUeHUs, CIyXaIlUMU JJIs MPEeIoCcTaBieHus y4eOHoil nHdopma-
1y OOJIBIION ayIUTOPUH;

- I IPOBEJICHUS 3aHATUA CEMUHAPCKOTO TUIIA, KOHCYJbTAI[UH, TEKYIIETO0 KOHTPOJISI U IPOMEXKY-
TOYHOU aTTECTAIIMH C KOMIUIEKTOM CIICIMAIM3UPOBAHHON YIeOHOU MeOen M TEXHUYECKUMHU CPeICTBA-
MU 00y4eHus;

JlaGopaTopusi, ocHareHHast JabopaTOPHBEIM 000PYIO0BAaHWEM, KOMIUIEKTOM CHEIHATM3UPOBAHHOM
yueOHOI MeOeNnr U TEXHUIECKUMH CPEACTBAMU OOYUCHHUS.

[Tomerenne mIsi caMOCTOSITEILHOM PabOThI, OCHAIEHHOE KOMIUJIEKTOM CIICIHAIU3UPOBAHHOM
yueOHOM MeOenH, KOMIBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBHIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B JUOC.

JleMOHCTpaliMOHHOE 00OpY/IOBAaHUE U YYEOHO-HATIISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
TUMAa, 00ECIeUNBAIOIINE TEMATHUECKUE WUTIOCTPAIMH: JIEMOHCTPAIlIOHHOE 000pyI0BaHNe (MOJIENH, Ma-
KEThI, YJIEKTPOHHBIE TOCOOUS (TIPEe3CHTAIINN), MeYaTHbIC MOCOOUS (TaOIHIIbL, TIIAKATHI, CXEMBI )
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OcHoBHas npoeccroHabHas 00pa3zoBareIbHas IporpaMMa
06.03.01 buonorus
(Buoakomorust u 6uopasHooOpasue)

ABTOpBI padoyeii MporpaMMbl TUCHUINJIHHBI:
mupekTop uactutyra MUTuUEH, pod., 1.x.H. Kycrosa T.I1.
npod., goi., 1.x.H. Kouerosa JL.b.

[TporpamMmma paccMOTpeHa U yTBEpKlIeHa Ha 3aceianuu kKadenpsl GyHIaMEHTATBHONH M MPUKIA-
Ho#t xumuu 30 aBrycra , mpoTokoi Ne 1

[Tporpamma oOHOBIIEHA
npotoko 3aceaanus kageaper Ne 01 ot «30» aBrycra 2022 r.
CornacoBaHo:

PykoBonutens OI1 m JI.E. UynHeHko
o amucs )
[Tporpamma oGHOBIIEHA
IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1
(moamnuce)
[Tporpamma oGHOBIIEHA
IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T

CormacoBano:
PykoBonutens OI1

(moamnuce)



