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1. Ilesiu OCBOEHUSA TMCHUNIUHBI

Ilenpto ocBOCHUS MUCHUILUIMHBI «BHOXUMHSI U MOJIEKYIISIpHAsT OMOJIOTHS» SIBIISIETCS TOTOBHOCTH K
MCCJIEI0BATENbCKOM JESTENLHOCTH B 00JIACTH TE€HETUKU, UMMYHOJIOTHH, OMOMEAUIIMHBI B YaCTH U3yYe-
HUS CTPYKTYPhl OMOTIOJIMMEPOB M HU3KOMOJIEKYJSIPHBIX OPTAaHHYECKUX COCAMHEHUH, 00pa3yroIuX KH-
BYIO MaTE€pHUI0, U3YUCHHE XUMUUYECKHUX MPEBPAICHUI MEXIYy BEUIECTBAMH >KUBOW MATEpPUH U MPUHIIH-
OB YPOBHEBOW OpraHU3alMKk OHOMOJUMEPOB, TOTOBHOCTh K NMPHUMEHEHHIO 3THX 3HAHMA B HAy4HO-
MIPOM3BOJICTBEHHON JIEATEIHHOCTH, a TAKXKE TOTOBHOCTh K MEAArOrHYecKoi IeITeIHbHOCTH B 4acTH (op-
MHUPOBAHUS MEKITPEAMETHBIX CBS3EH MEXIY AUCIUIIIMHAMHU €CTECTBEHHOHAYYHOTO MPOQHUIISL.

2. MecTo AucUMILIMHBI B cTpykType OIT

YyeOHast quciumuinHa «bBHOXUMUS U MOJIEKYIISIpHAst OMOJIOTHS) OTHOCUTCS K 0053aTeIbHON 9acTh
oOpa3zoBatenbHOil mporpammbl. Kypc «broxumus u MonekynsapHas OMOJIOTUs» YATaeTCsl 00ydaromumMes
mocJie u3ydeHus: UM B 1-2 ceMecTpax JUCHUTLIMHBI «XHUMHUS» U SIBISICTCS €€ JIOTHYECKUM MPOJI0IKEe-
HUEM, OH 3HAaKOMHUT OOYYaroIIHUXCS ¢ OCOOCHHOCTSIMH CTPOEHUS, CBOICTB U MpEBpAIlEHUI OpraHuye-
CKHX COEIMHEHMH, 00pa3yromux KuBy0 mMareputo. [lapamiensHo oOyyatonumes ynraercs Kype «Llu-
TOJIOTUS U TUCTOJIOTUSI», U TIEPECEKAIONINECS MOHATHUS TUX JTUCHUIUIMH JOMOJHSIOT IPYT Apyra.

st ocBOGHUSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJKEH:

3HaTh:
® B3aMMOCBS3HM MEKIY CTPOCHHEM OPraHUYECKUX COCTUHEHUN U UX XUMUIECKIMH CBOHCTBAMU;
® OCHOBHBIC KJIACCHl OPTAaHMYECKUX COSAMHCHHUN U X CTPYKTYPY;
® TEXHHUKY 0e30MacHOCTH paboThl B XMMHUYECKOM TabopaTtopuu;

YMers:
® TI0JIb30BaThCS OCHOBHBIMU BUIaMU J1abOpaTOPHOU MOCYAbl 1 000PYyI0BaHNUS,
® BBIMIOJIHATH CTATUCTHYECKYIO 00pa0O0TKY PE3yIbTaTOB IKCIIEPUMEHTA,;

Nmets:
® HaBBIKHU BBINOJHEHHUS J1a00paTOPHOTO IKCIIEPUMEHTA 110 OPTaHHYECKON XUMUH.

OcBoeHMe JaHHOW TUCIUILUIMHBI HEOOXOIUMO ISl U3y4eHUs! TUCHUTUIMH « MUKpOOHOIIOTHS U BH-
pycosorusi» — 5 cemectp, «buorexHomorus» — 5 cemectp, "['eHeTrnka u cenekmus" — 6 cemectp, «buo-
duznka» — 7 cemectp.

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 10 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHUHU TUCHMITIMHBI (HOPMUPYIOTCS CIEAYIOIIME KOMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMYy HampaBJICHHUIO IMOJTOTOBKH:

0) obmenpodeccuonanpabie (OIIK):
OIIK-2: CriocoOeH MpUMEHSTh MPUHITUITEI CTPYKTYPHO-()YHKITMOHATBHOW OpTaHU3aIiH, HCIOIB30BaTh
(bu3nOIOrHUECKUE, IIUTOOTHYECKUE, OMOXUMHUYECKHE, OMOPU3NUEeCKHEe METOIbl aHaIU3a JJIS OLICHKH U
KOPPEKLIUU COCTOSTHUS )KUBBIX OOBEKTOB U MOHUTOPHHTA CPEIbl X OOUTaHUS;
OIIK-3: CrnocoOeH MpUMEHATh 3HAHHWE OCHOB ABOJIOIMOHHOM TEOPHUH, UCIIOJIB30BAaTh COBPEMEHHBIE
MPEJICTaBICHUS O CTPYKTYPHO-(QYHKIIMOHATBHON OpPraHu3alliy TeHETUHYECKONH MPOTrpaMMbl KHUBBIX 00b-
€KTOB U METOJbI MOJIEKYJIAPHON OHMOJIOTHH, TEHETUKU M OMOJIOTUH Pa3BUTHUS JJIS MCCIEIOBAHUS MeXa-
HU3MOB OHTOT€HE3a U (husoreHe3a B NpoecCHOHAIbHON e TeIbHOCTH;
OIIK-5: CniocobeH nmpuMeHsITh B PO(HEeCCHOHATBLHOM JIEATEIHHOCTH COBPEMEHHBIE TIPECTABICHUS 00
OCHOBaxX OMOTEXHOJIOTMYECKUX U OMOMEAMLIMHCKUX MPOU3BOJCTB, TEHHON MHXEHEPUH, HAHOOMOTEXHO-
JIOTUH, MOJIEKYJISIPHOTO MOJIEIMPOBAHUS;

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O00y4YeHUs] MO JAMCHUILUIMHE, COOTHECEHHBIX C
(opMupyeMBbIMH KOMIIETEHUHSAMHU
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B pe3ynbrare ocBO€HUS AUCHUIIIMHBI O0yYaIOLIUICS TOJIKEH:

3HaTh:
XUMHUYECKYIO CTPYKTYpY OMONOIMMEPOB: OEITKOB, HYKJIEHHOBBIX KHCJIOT, IOJIMCAXapHUI0B; YPOBHH
OpraHu3alui MAaKPOMOJIEKYJI M METO/IbI onpeeeHus ux ctpykrypbr; (OI1K-3)
0co0eHHOCTH (PYHKIIMOHUPOBaHUS (PEPMEHTOB KaK TUIMMYHBIX OnokaTanu3aropos; (OITK-5)
OCHOBHBIC peaklUM aHabolIM3Ma M KarabosM3Ma Ha MpUMepe BHYTPUKIETOYHOIO MUIIEBAPEHMUS,
kierounoro apixanus; (OITK-2)
OCHOBHBIC NPHUHLUIBI MAaTPUYHOIO cuUHTe3a Ouonoiumepon: perunkauuu JIHK, Tpanckpumnuw,
tpancisimu. (OI1K-3, OITK-5)

YMerTs:
NPUMEHSTHh 3HaHUE OCHOBHBIX (DM3MYECKHX M XMMHUYECKHUX 3aKOHOB IPH OOBSICHEHUH MEXaHU3MOB
xusuenestensHocty; (OITK-2, OITK-5)
BOCIPOU3BOJAUTH XUMUYECKYIO CTPYKTYpPY OMOIOIMMEPOB U COCTABISAIOLIMX UX MOHOMEPOB, Xapak-
TEpU30BaTh TUIIBI CBsA3EH, 00ECIIeUHBAIOLINX YPOBHEBYIO OPraHU3aIMI0 OEJIKOB U HYKJIEHHOBBIX KHU-
ciot; (OINK-2, OITK-3)
0XapaKTepH30BaTh (PaKTOPHI, BHI3BIBAIOIINE JeHATYpaluio ononoaumepos. (OI1K-2)

Nwmets:
HaBBIKH MCIIOJIb30BAaHUSI METOJUK Kaue€CTBEHHOI'O0 U KOJMUYECTBEHHOI'O0 aHajlM3a OCHOBHBIX KJIACCOB
OMOJIOTUYECKH 3HAYMMBIX OPTaHWYECKHX COCAMHEHUH, BBIICICHHBIX W3 MPUPOIHOTO MarepHaa.

(OTIK-2)

4. O0beM U coaepKaHue TUCHHIITUHBI
OO0BeM TUCIMIUIMHBI COCTaBIsIeT 5 3aueTHbIX equnull (180 akagemMudeckux 4acoB).
4.1. Copep:xanue JUCHHUILUIMHBI MO pa3jejaM (TeMaM), COOTHECEHHOe ¢ BHIaMM U TPYyd0eM-

KOCTbI0 3aHATHIA JICKIIUOHHO-CEMUHAPCKOIo THIIA

OO0beM MHOW KOHTaKTHOH paboThl M CaMOCTOSATENIbHOM pabOThl 0Oydarolierocs Mo JUCHUILIMHE

yKa3aH B yueOHOM TUTaHe 00pa30BaTEIHLHOM MPOTPaMMEI.

Ne Bunpl 3anaruit, ux DopMBbI TEKYIIETO
/1 Pa3zesbl (Tembl) = 00BeM KOHTPOJISl yCIIEBAEMOCTH
JIUCLUTUINHBI 3
é 3aHATHA 3aHATHA Cce- ®opMbI IPOMEKYTOUHOH aT-
JIEKLIUOH- MUHApCKOTO TeCcTaluu
HOTI'O TUIIa TUIIA
1. | [Ipeamer OmoxuMuu, ee MecCTO B 3 2 -
CUCTEME 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. | ®epmeHTHl, KOGEPMEHTHI U BUTA- | 3 4 6 KonTponbHas pabora,
MUHBI mabop. 2 oTueTa 1o Ja00paTOPHBIM
3aHsTHE paBoTam
4. | [lonsrue 06 oOMeHe BelecTB B 3 2 3 DKcrpecc-orpoc
KUBBIX oprann3mMax. OCHOBBI nabop.
OMOYHEPICTHKH. 3aHATHE
5. | HyxiienHOBBIE KHCIOTHI 3 8 8 KonTposnbsHas padora,
mabop. Otyet mo nabopaTopHOit
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3aHsTHE pabote
6. | OOMeH 0elKOB U HYKIEHHOBBIX 3 2 3 Ortuer 1o 1abopaTopHOM
KHCIIOT nabop. pabote
3aHATHE
7. | YrueBogs! 4 X 0OMeH 3 4 6 KontpospHas pabota,
nabop. 2 oT4eTa 1o JabopaTopHEIM
3aHATHE paGoTam
8. | Jlunuael u ux oOMeH 3 4 6 Otyet mo abopaTopHO
nabop. pabote
3aHATHE
9. | B3aumocBs3b u perynsuus oome- | 3 6 6 Oruer 110 1a60paTOPHOI
Ha BelecTB. BoHbIN U MUHE- nabop. pabote
pasibHBI OOMEH 3aHATHE
10. | CoBpemeHHbIe TPOOJIeMbl OMOXU- | 3 2 4 KonrponbsHas paboTa, 5K3a-
MUU U TIyTH UX PEIICHUS nabop. MEH
3aHATHE
HUroro: 36 48 OK3aMeH

4.2. Pa3BepHyTOe ONMCAHUE COAEPKAHMSA AUCHMILUIUHBI N0 pa3jienaM (TeMam)
Beenenue.
[Ipenmer OMOXMMUM, €€ MECTO B CHCTEME €CTECTBEHHBIX HayK. Mcropus pa3Butus Omoxumuu. Poib
OTEYECTBEHHBIX YUEHBIX B pa3BUTuM Ouoxumuu (pabotsl A.H. benozepckoro, A.E. bpayniureitna, A.51.
Hanunesckoro, M.B. Hennikoro, B.C. I'yneBuua, A.H. baxa, A.B. [lamanuna, A.U. Onapuna,
B.A. Durensrapara, A.A. baeBa, A.C. Cniupuna, C.E. CeBepuna). KpynHble OnoXumuueckue HeHTpPbI
B Poccun. 3Hauenne Onoxumuu Juist pa3BUTHSL OMOJIOTHH, MEIULIUHBI, CEIbCKOT0 X0341CTBA U MPOMBIIII-
JIEHHOCTHU MO TepepaboTKe PAaCTUTEIBHOIO U )KUBOTHOTO CHIPbSL.
Crarnyeckas, quHaMuueckas U (yHKIUOHanmbHas Ouoxumus. OOmas Ouoxumus, ee mpeaMer U 3aja-
yy. XapakTepuUCTHKa pa3/ieroB OMOXMMUYECKON HayKu: OMOXMMMHU KMBOTHBIX, PACTEHUN M MUKPOOP-
TFaHU3MOB, MEIUIMHCKON U BETEpUHAPHON OMOXMMHUM, TEXHUYECKOW OMOXHMMHUHU, CPAaBHUTENIBHOI OHO-
XUMHHU, KBAHTOBOW OMOXUMHUM, OMOXUMUYECKOI TeHETUKH, MOJIEKYJIIPHON OMOJIOTHH U JIp.
XUMHYECKUN cOCTaB OpraHu3MoB. [IoHsATHE O MaKpo-, MUKPO- U YIbTPAMHKPOIIEMEHTAX. 3aKOHOMED-
HOCTH PaclpOCTPaHEHUs JIEMEHTOB B JKMBOM Ipupoze. 3aBUCUMOCTb MEXIY OMOJOTHUYECKOW pPOJIbIO
AJIEMEHTOB M MX MOJIOXKEHUEM B niepuoauyeckoit cucrteme [[.M.Menaeneena.
XapakTepHUCTUKAa OCHOBHBIX KJIACCOB XMMUYECKUX COEAMHEHMH, BXOAAIIUX B COCTAB )KMBOW MAaTEpHH.
CopnepxaHuie O€lKOB, HYKJIEMHOBBIX KHCIIOT, YIJIEBOJOB, JIMIIHUIOB, MUHEPAJIbHBIX BEIIECTB M JAPYTUX
COeIMHEHUH B opranu3me. IlnacTuueckue M 3HEPreTUYECKUE BEIECTBA.
Beakn.
Posb 6eKOB B MOCTPOECHUH )KUBOI MaTepUU U MPOLIECCax )KU3HEACITEIbHOCTH. DJIeMEHTapHBINA COCTaB
Oenka. Metozbl BeleNeHUs] O€TKOB W3 OMOJIOrMYEcKOro Marepuana. Meroabl GppakiMOHUPOBAHUS
O€NIKOB: BBICAJIMBAHME, OCAKJCHHUE CIIUPTOM, OCAXJEHHE MOHAMH TSDKENBIX METAJUIOB, 3JIeKTpodopes
(kuakocTHBIM, Ha Oymare, B Oyioke arap-arapa u [TAAT), xpomaTorpaduueckue MeToabl (MOHOOOMEH-
Hasl, TeJb-ipoHuKatonas u apduunas xpomatorpadusi). CnocoObl OUUCTKH OETKOBBIX MPENapaToB OT
HU3KOMOJIEKYJISIPHBIX TpUMecei: Nuanu3, 3JIeKTPOAnain3, KpUCTAIIN3alus, rebpuibTpauus U yibT-
paduibTparys.
MornekynsipHas macca OenkoB. [IoHATHE 0 XUMUYECKOM M (U3NYECKOM 3HAYEHUAX MOJICKYJISIPHOM Mac-
cbl OenkoB. MeTo bl OnpeeNieH s MOJIEKYIISIPHOW Macchl OEJIKOB: TPaBUTALMOHHBIN (YIbTpaleHTpUQy-
TUPOBAHUE), yIbTPAPUIBTPANMOHHBIHN, TeTb(OWILTPAIMOHHBINA, FTIEKTPOPOPETUIECKHH (IO TOPMOKEHHUIO
npobera B 6mokax [TAA pa3nu4HOM KOHIIEHTpALUHU), XpoMmarorpapuueckuil (TOHKOCIOWHAs XpoMaTo-

rpadus).
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AMUHOKHUCIOTHBIA cocTaB 0enkoB. AMMHOKHMCIOTHI D- u L-psna. OnTuueckas akTUBHOCTh aMUHOKHC-
J0T. 3aKOHOMEPHOCTH COJIEPKAHUS aMUHOKUCIIOT B Oenkax. [IpupoaHble nenTuasl: KApHO3UH, TIyTaTH-
OH, OKCHTOIIMH, Ba30MPECCUH U Jp. AM(OTEPHOCTh M peaKIIMOHHAas CIIOCOOHOCTH OenkoB. M3031eKTpH-
YECKOe COCTOSIHUE OEIKOBOW MOJIEKYJIbI.

Crpykrypa 6enkoBoii Monekynbl. Paboter A.Sl. [lanuneBckoro u 3. @umepa. Jloka3arenbcTBa Moyu-
HNEeNTUIHOM TeopuH cTpoeHus Oeska. IlepBuunas crpykTypa OenkoB. OmnpenesneHue aMUHOKHUCIOTHON
MOCJIEIOBATEIbHOCTH TONUIIENTUIHBIX Henel (oOuue npencrapinenus). KommbioTepHble OaHKH JaH-
HBIX O NEPBUYHBIX CTPYKTypax OenkoB. CBA3b MNEPBUYHON CTPYKTYphl U (PYHKIUI MENTHIOB U OEIKOB
(Ha mpuMepax OKCUTOIMHA, IUTOXpoMa C, HOpMATBHBIX U TATOJIOTUYECKUX TEMOTIIOONHOB).

Bropuunas crpykrypa 6enkos. [lonsatue 06 o- u B-koHpopmanusx nonunentuaHoi uenu. [lapameTpsl
O-CHUPAIH MOTUNENTUAHON nenu. CHilbl, yAep >KUBAIOIINE MOJMIEITUIHYIO IIeTIb B O-KOH(POPMAaIUH.
Bropuunas ctpykrypa 6enkoBoit MOeKyIbl. [ToHsITHE O CBEpXBTOPUYHON CTPYKTYpE O€NiKa U IOMEHaX.
Tperuunas cTpykrypa OenkoB. Tunsl cBsizell, oOecrieunBaONMX MOAJEPKAHUE TPETUUYHONU CTPYKTYpPbI
0eKOBOM MOJIEKYJIbl. JIMHAMUYHOCTD TPETUUHOM CTPYKTYpPbI OEIKOBOM MOJIEKYJIBI.

YerBepTruHas cTpykrypa 0enkoB. CyObeAMHUIIBI (IIPOTOMEPHI) M SMUMONEKYIbl (MynbTuMepbl). KoH-
KpETHBIE MPUMEPHI YETBEPTUYHONU CTPYKTYphl OEJIKOB (MHCYJIHMH, T€MOTJI00UH U Ap.). Tumbl cBsizel Me-
Ky cyObeIMHUIIAMU B SIIUMOJIEKYJIE.

Henarypanus u peHarypanusi 6enxos. [lonstue o HatuBHOM Oenke. HomeHnkmatypa u kiaccuukamus
6enxoB. Kinaccudukamus nporenHoB 1o Gopme 0elnKoBO MOJIEKYJIbl, IPOUCXOKICHNUIO, AMUHOKHCIOT-
HOMY COCTaBY, paCTBOPUMOCTH, OMOIOTMYECKON aKTUBHOCTH.

DepMeHThI.

Hctopust oTkpbITHS M u3yueHus (epmMeHTOB. PaGoThl oredecTBeHHbIX yueHbIX (A.fl. Jlanunesckoro,
WN.II. ITaBnoBa, B.A. Durensrapara, A.E. bpaynmireiina u 1p.) B 3Toi 061acTy.

Karanutuueckas (¢pepmenraruBHas) GyHKIus 6enkoB. UepThl CXOACTBA U pa3InyMi B 1eHCTBUM OMOKa-
TaJIN3aTOpoB ((hPepMEHTOB) M KaTaau3aTopoB MHOM Mpupobl. Poiib GepMEHTOB B SBIECHUSAX KU3HEES-
TEJIBbHOCTH. BHOJIOrMYECKUI KaTalan3 KaK KOOIEpaTUBHBIN IIPOLECC, 3alpOrpaMMHUPOBAHHBIN BO BpeMe-
HU U NIPOCTPAHCTBE.

Crpoenue pepmeHTOB. OJHOKOMIIOHEHTHBIE U JIBYXKOMIIOHEHTHbIE (PepMEHTHl. AMUHOKHUCIIOTHBIE pa-
JIMKaJIbl aKTUBHBIX LIEHTPOB (epMeHTOB. [loHATHE O CyOCTpaTHOM M alNIOCTEPUYECKOM IIEHTpax B MO-
nekyine pepmenTa. BzanmozeiicTBre nepeurcieHHbIX IEHTPOB B Ipolecce (PepMEHTATHBHOIO KaTalu3a
(TmHamMuyeckast Mozienb hepmenTa). Artoctepuueckue 3GpPekTopsl (aKTUBATOPHI U HHTUOUTOPBI).
Mexanusm neiictBust pepmentoB. ES, ES' u EP-koMmiekchl, UX posib B MOHUKEHUH SHEPreTHYECKOro
6apbepa peakiui. PU3NUECKUil CMbICT (PePMEHTATUBHOIO KaTalu3a.

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

Knaccugukarus ¢epMeHTOB, ee NMPUHIMIIBI U COBpeMEHHOE cocTosiHue. Homenkiatypa ¢epmMeHTOB.
Mudpper hepmentoB. OcHOBHBIE KiIacchl (PEpPMEHTOB: OKCUIOpPEAYKTa3bl, TpaHcdepasbl, THIIPOJa3bl,
JMa3bl, U30Mepasbl, JUrasbl (CMHTETa3bl). OOIas XapaKTepUCTUKA KIaCCOB.

Jlokanuzauus gpepmenToB B kieTke. [Ipumenenue gpepmentoB. KopepMeHTH U MpoCTeTUYECKUE TPYI-
IIBI.

ButaMuHbl, X posib B MUTAHUU Y€JIOBEKA U KUBOTHBIX. VICTOUHUKHM BUTAMUHOB. ABUTAMHHO3bI, THITO-
BUTAaMHUHO3bI U TUIIEPBUTAMUHO3bl. CHMIITOMBI aBUTAMHHO30B.

JKupopactBoprumMbie BuTamMuHbl. ButamMmun A (petrHon). XUMHYECKOE CTPOCHHE BUTAMUHOB A1 M Ay, UX
T€OMETPUUYECKUE U30MEPBI. BuramuHbl D, (xanmprdepodn), D, (sprokansimdepoin),
D; (xonekampuudepon). XuMudeckasi CTPyKTypa BUTAMHHOB, UX posib B (pochopHO-KampIiimeBoM oOMe-
He. Butamun E (Tokodepoi). Yuactue ero B OKUCIUTENbHO-BOCCTAHOBUTENBHBIX MTpolleccax. Buramux
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K (¢pminoxuHoH), ero OTHOIIEHHE K CUCTEME CBepThIBaHUS KpoBU. Bukacosn. Buramun F (kommuieke He-
HACBIIEHHBIX KUPHBIX KHCIIOT).

BonopactBopumblie BuTamuHbl. Butamun Bi (TMamuH), XuMudeckas npupoja U MEXaHU3M JEHCTBHUSL.
Burtamun B; (pruOoduiaBuH), ero ctpoeHue U ydacTue B OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMAX.
Buramun B3 (manToTeHOBas KucCI0Ta), €r0 ydacTHe B 00pa3oBaHHMU KodH3MMa A. Butamun Bs (Huko-
TUHOBAs KMCJIOTa U aMUJl HUKOTHHOBOM KHUCIIOThI): CTPYKTYpa U y4yacTHe B IIEpEHOCE aTOMOB BOJ0OPO/A
B coctaBe HAJI. Butamun Bg (mupumokcun), ero ¢popmsl (MUPUI0KCOI, MTUPHIOKCAb, THPUIOKCAMHH),
3Ha4Y€HUe JUIs OCYIIECTBICHUS peakluii nepeaMuHupoBanus. Butamun B, (nnanko6anamun). Buramun
Bis (manramoBasi KMclOTa), €ro poJib B IEPEHOCE OJHOYIJIEpOAHbIX (parMeHToB. Buramun
B¢ (nrepomiriyramuHoBas kuciaora). Buramun Bt (kapHUTHH), ero 3HayeHHe B OOMEHE BELIECTB Y Ha-
cekombIx. Buramun C (ackopOMHOBast KUCIOTA), CTPOEHUE €r0 BOCCTAHOBJIEHHOW M OKUCIIEHHOH (hopM.
Buramun P (pytun). BzaumoobycnoBiennocts aeiictsuii ButamuHoB C u P. Butamun H (6uotun), ero
CTPOCHHE U POJIb B peakIusax kapOokcmimpoBanus. Buramun U.

MHuKpO3IEeMEHTHI U UX OHMOJIOrHYecKre (GyHKIUH.

OOmme noHsATHA 00 0OMeHe BelleCTB ¥ JHEPIrUM B OPraHu3Me.

CoBpeMeHHbIE NPEICTABICHUS O CYIIHOCTH JKU3HU. XapaKTEPUCTUKA CYLIIHOCTHU SIBJICHMSI KU3HU C I10-
3UIUU MOJICKYJIIPHON OWOJIOTMM KBAaHTOBOW OMOXWMHH, KHOCPHETUKH, TEPMOJMHAMUKU, TEHETUKH U
T.11. JKu3Hb kak Onosoruueckas popma ABMKEHUS] MaTEpUU.

OOMeH BeIIEeCTB U SHEPTUU - HEOTHEMJIEMOE CBOWMCTBO XMBOro. OOMEH BELIECTB KaK 3aKOHOMEPHBI,
CaMOCOBEPILAIOIIMNCSA MpOoIlecC NMPEeBpallleHUs] MaTepUU B JKUBBIX TelaX. AHaOOMU3M U KaTaboJHU3M.
Macmtabsl oOMeHa BemiecTB Ha 3emsie. buocdepa u €€ reoxummuueckas posib. PaboTbl
A.A.Bepnazckoro.

OHepretuka oOMeHa BellecTB. MakpoIpruyeckue COeJUHEHUs] 1 MaKpodpruueckue cBsasu. Pasnnuus B
NOHATHUSAX "PHeprus cBs3u" M '"Makpodpruyeckas cBsA3b'. BaxkHeillllne NpencTaBUTENM MaKpOdprude-
CKHMX COEIMHEHUN: TIoKk030-1-hocdar, ATD, caxaposa, anerun-kodH3um A u jp. Ocobast poiib aTOMOB
P u S B 06pa3oBanuu mMakposprudeckux csizeil. AT® kak akKyMyJasTop, TpaHCc(hOpMaTop U MPOBOIHUK
SHEPrUM B MpOIIEcce €€ 3alacaHus U pacXo/I0BaHUsS B OpraHU3Me.

Hyx/1enHOBbI¢ KHCJIO0THI B HX O0MEH.

Hcropust OTKPBITHS U U3yYEHHsI HYKJIEMHOBBIX KMCIIOT. XMMUYECKHM COCTaB HYKJIEMHOBBIX KHCIIOT. Xa-
paKTEpPUCTHUKA ITYPUHOBBIX Y MUPUMHUAMHOBBIX OCHOBAHUH, BXOASIINX B COCTaB HYKJIEUHOBBIX KUCIIOT.
MuHopHBI€ (MHOTIa BCTPEYAIOIUECs) TyPUHOBbIE U MUPUMHUJANHOBBIE OCHOBaHUS (5-METUIIIUTO3HH, S-
OKCHUMETWJILUTO3UH, S5-OKcuMeTuinypauuia, l-metwnmurtosuH u  Ap.). B,D-puboza u  B,D-2-
ne30Kkcuprfo3a B COCTaBe HYKJIEHMHOBBIX KHCIOT. J[Ba THUIAa HYKJIEMHOBBIX KHUCJIOT: N€30KCHPHOOHYK-
neunoBas (JIHK) u pubonyknennosas (PHK). Paznmuuns mexny JJHK u PHK no cocraBy riaBHbIX H
MUHOPHBIX OCHOBaHUH, XapakTepy yIJIeBOJOB, MOJEKYJISIPHONW Macce, JIOKaJU3aluu B KJIeTKe U (QyHK-
LUSIM.

He3okcupubonykinenHoBas kucioTta. Kommuectsennoe coaepxanue [JIHK B opranmszme n moxkanmzanus
ee B KJeTKe (Sp0, MUTOXOHJPUH, XJIOPOIUIACTHI, IIEHTPHOIN). Je30KCUpUOOHYKICOTHIBI - CTPYKTYp-
ueie sneMenTsl JIHK. Hykneoruansiii cocta JIHK; npasuna E.Yapradda. Tlepsuunas crpykrypa JJHK.
banku nanueix no nepsuuHoil crpykrype JJHK. ITpoekt "I'enom uenoseka" u ero peanuzanus B Poccun,
CHIA, SAnonuun. Bropuunas crpykrypa JIHK (moxens Ix.Yorcona n @.Kpuka). KommiemenrapHocTsh
IMYPUHOBBIX M MUPUMUIMHOBBIX OCHOBAHUH U €€ 3HaueHHue JUIsl oOecreueHus: OUCIUPaNIbHON CTPYKTYPBI
JHK. Tpernunas crpykrypa JIHK. CoBpemeHHbIE TpeACTaBICHHS O CTPYKTYype reHa. OCOOEHHOCTH MO-
JIEKYJIIPHON OpraHU3alii FT€HOMa ITPOKapUOT U AYKapuoT.

PuGonyknennossie kucnothl, ux knaccudukanus (TPHK, pPHK, MPHK, sPHK). CpaBuurensnas xapak-
tepuctrka BuoB PHK no monexynsapHoil Macce, HyKJICOTHIHOMY COCTaBY, JIOKATU3AUH U QYHKIUSIM.
[Tepsuunas crpykrypa TPHK, pa6otsr A.A.baeBa. Bropuunas crpykrypa TPHK (Monens "kiaeBepHBbIit
muct"). Tpernunas crpykrypa TPHK 1o naHHBIM pEeHTI€HOCTPYKTYpHOIO aHalu3a KPUCTAJUIMUECKUX
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npemnapatoB. Buasl pPHK. MPHK (xapaktepHbie 0COOCHHOCTH, MOJECKYSIpHAST Macca, MPeIIIeCTBCHHY-
ku MPHK). Mudopmarnmonnas PHK kak marpuna ais crienuduyeckoro 6mocuHTe3a OeKkoB. SnepHbie
PHK, ux mMonekynsipHble Macchl U JIoKanu3auus B siape. Bupycusie u ¢arossie PHK, ycriexu B uccneno-
BaHMX CTPYKTYpHI U ¢yHKumid. HoBeiil kitacc PHK, perynupyromux akTHBHOCTh (he€pMEHTOB; IPUOPH-
TeT coBeTCcKUX yueHbIX (A.H.IleTpoBa) B MX OTKPBITUM U U3YYEHUHU.

ITytn pacnaga HyKJI€MHOBBIX KHCIOT 10 CBOOOJIHBIX HYKJIeoTH10B. OOMeH Hykineo3uadocdatos. [lytu
UX JECTPYKLUH.

MexaHu3M peakluy pacmajia: MypUHOBBIX OCHOBAHUH - 10 MOYEBOM KUCIIOTHI, aJIAHTOMHA, AJUIAHTOU-
HOBOH KHCJIOTBI, TITMOKCAJIEBOW KHUCIOTHl M MOYEBUHBI; MUPHUMUIMHOBBIX OCHOBAHHH - /10 [3-alaHuHA U
KapOaMUHOBOM KucioThl. KoHeUHbIE TPOAYKTHI pacnaja NypUHOBBIX U MUPUMUAMHOBBIX OCHOBAaHUI U
IPEJICTAaBUTENIN PA3IMUHBIX KJIACCOB KUBOTHBIX.

buocunTe3 Hykieo3ua-, HyKI€o3uJau- U Hykiaeosuarpugocdaros. OOpa3oBaHHE MUPUMHIAHOBOTO
muka u3 NHs, CO, u acnaparnHoBoi KHCIOTHI B IPpUCYTCTBHH AT® mpu y4acTHH COOTBETCTBYIOIINX
depmenToB. Llukibl peakiuy GMOCUHTE3a IyPUHOBOTO KOJIbLIAa U3 INIyTaMUHa, IuiuHa, popmuara, CO;
U acraparuHoOBOM KUCIOTH B mpucyTcTBUU AT® npu ydactun pepMeHTOB.

Mexanusm Oomocunte3a JJHK. ®epmenter (PHK-nonmumepasa, JIHK-monmumepasa, nuraza) u 0eakoBbie
dakropsl (JHK-packpyuusaromme un JIHK-cBs3piBaromue 6enku U ap.), y4acTBYIOIIME B PEIIMKALIUU
JHK. Pons IHK B nmepenave HacieacTBEHHON HH(OpMAITUH.

buocuntes PHK (tpanckpunuust). Crpoenue, cBoiictBa u Mexanusm aenictsus PHK-nonumepas. Ilo-
JULIMCTPOHHBIN Mexanu3M ouocunteza PHK. Perymsuusa 6unocunreza PHK.

O0MeH 0eJIKOB.

OOMeH OeNnKOB M HYKJIEMHOBBIX KHCIOT Kak sipo KieTouyHoro merabonusma. Ilytu pacnana Oeikos.
['unponu3 6enkoB, GepMEHTHI, 00eCIIeUNBAIOIINE THAPOIN3 OEJIKOB 10 MENTUAOB U aMUHOKHUCIIOT.
[TpeBpaiieHrst aMUHOKUCIIOT (peakuuu mo amuHorpymmne). [IpeBpaiieHuss aMUHOKHUCIOT (peakiuu Mo
kapOokcunpHOM rpynne). [IpeBpamenus aMmuHokuciot (peakuuu no R-rpynne). Koneunsle nmpoayKTsl
pacnana aMMHOKHCIOT. OpHUTHHOBBIN LMKJI. [lepBUYHBIE M BTOPUUYHBIE aMUHOKHCIOTHI. 3aMEHUMBIE U
HE3aMEHUMbIE€ aMUHOKHUCIOTHI. [Ipon3BOICTBO CHMHTETHUECKUX aMHUHOKUCIOT B Poccum. Ilpobiema
bukcanmu MoJeKyssipHOro azota. IlpodiemMa UCKYyCCTBEHHOM MUIIH.

[Tyt 1 MexaHU3MbI IPUPOJIHOTO CUHTE3a OenkoB. MaTtpuuHas Teopusi ouocunTesa 6enkos. Kog 6enko-
BOTO CHHTE€3a: UCTOPHUS €r0 OTKPBITHS U COBPEMEHHBIE NPEJCTABICHUSA. bECCMBICIEHHBIE KOJOHBI U UX
3HAYEHUS.

OO1u11e mpeacTaBIeHUs O HEMaTPUUHBIX MEXaHU3Max OMOCHHTE3a OENKOB.

YraeBoabl M NX O0MEH.

VYraeBogsl, ux pyHkuuu in vivo. Kinaccudukamus. MoHocaxapuabl: HOMEHKIaTypa, KoHpopMmanuu, pu-
3WMYECKUE U XMMHYECKUE CBOWCTBA, MpeAcTaBuTeNH (prbo3a, TI0K03a, rajlaKkTo3a, MaHHOo3a, (PpyKTo3a).
N3omepus: onTuyeckas, KeTo-eHOJIbHas U KOH(pOpPMallMOHHAs (Ha IpUMepe MOJIEKYJIbl IIF0K03bI). ['to-
K032 U €€ MPOU3BOJIHBIE.

Crnoxuble yraeBozsl. Onurocaxapuasl (ManbTo3a, HeI00103a, IAKT03a U caxapo3a).
['omomnonucaxapuapl (Kpaxmall, XUTHH, JeKCTpaH). ['eTepononucaxapuabl (THalypoHoBasi KUCIOTa, Te-
MapHH).

Pacnag yrneBonoB (trunponus u pochoponus). [Ipespamenus Monocaxapuaos. [lytu pacnana ritoko3o-
6-dochara (auxoromuyeckuid M amoroMuyeckuit). OOMEH NMPOBMHOTPATHOW KHUCIOTHI (TIMKOIM3,
Opoxenue, apixanue). OOmas cxema pacraja yrieBojoB.

Buocunres yrneBonoB. MexaHU3M MEepBUYHOIO OMOCHHTE3a YIIIEBOIOB B Ipoliecce (POTOCHHTE3a U Xe-
MOCHHTE3a.

ITpeBpalieHus yrieBos0oB B IIPOLECCE MUILEBAPEHMSL.

JIunuabl ¥ UX 00MeH.

Jlunuasl. Onipenenenue, knaccudukanus, GyHKIUH in Vivo.
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[TpocTeie MunuAbl (KUPHBIE KUCIOTHI, HEUTPAIbHbIE XKUPbI, BOCKA, CTEPOUbI U TEPIIEHBI): UX CTPYKTY-
pa, buosiorndeckas posib U pa3HOOOpasue B PUPOJIE.

CrnoxHble TUNHIBI (TIUKOIUNUIB ¥ (POCHOTUIHIBT).

Jlunuas! kak ampupuisl. buomeMOpansl, UX cTpoeHue U QyHKIMU. Pacnag KUpPOB U KUPHBIX KHCIIOT.
Pacnan creponno. Pacnian ciioxKHBIX JIMIUIOB.

CuHTE3 )XUPOB U BBICIIUX KHUPHBIX KUCIOT. CuHTE3 cTeponsioB. CunTe3 GochoaumnuioB.

['opmonsl. Omnpenenenue, KiacCuPpUKaIM, UCTOYHUKH, POJIb TOPMOHOB B oOMeHe BemiecTB. CTepoun-
HbI€ TOPMOHBI (KOPTUKOCTEPOH, TECTOCTEPOH, SCTPAANOII): CTPYKTYpa U GyHKUMU. MexaHu3M JIeicTBUs
CTEPOHUIHBIX TOPMOHOB.

[TenTuaHble TOPMOHBI (OKCUTOLIMH, Ba30MPECCUH, MHCYJIUH): CTpOeHHE U (YHKUUU. MexaHu3M Jeuct-
BUS NIENTHIHBIX TOPMOHOB.

[Tpoune ropMoHs! (apeHaIrH, FTOPMOHBI LIIUTOBUIHON KeJIe3bl: TAPOKCUH U TPUHOATUPOHUH, ITPOCTAT-
nanguHbl). Heifiporopmonsr: sanopduHs! 1 sukedanunsl. [IpuMeHeHne TOpMOHOB.

bronoruueckoe OKuCIEHUE.

Onpenenenne mousTus "Ouonormueckoe okucienue". Mcropust pa3BUTHS MPEACTABICHUNA 0 OUOIOTHYe-
CKOM OKMCJIEHMHU: Teopusi akTuBupoBaHus kucinopona K.lllen6aiina, nepexucnas teopust A.H.baxa, pa-
6otel B.M.ITamnanuna, B.A.DHrensrapara, COBpeMEHHbIE MPEACTABIECHUS O OMOJIOTMYECKOM OKHCIIe-
HUMU.

Knaccugukarus npomeccoB OHOIOTHUECKOT0 OKUCIIEHUS. [[Ba THIIa OKCHIOpeayKTa3 B KIETKe: a) obec-
NEYNBAIONIMX JIETHIPUPOBaHUE CyOCTPaTOB U Mepeady aTOMOB BOJOPO/ia U AJIEKTPOHOB HA KUCIOPO U
JIpyTrue akUuenTophl, 0) KaTAIU3UPYIOMIMX PEeaKlUi HEMOCPEICTBEHHOTO BKJIIOYEHHS B CyOCTpaT KHUCIIO-
pojia (OKCUIeHa3bl M THAPOKCUIA3hI).

CornpsbkeHrne 6MOI0THYECKOro oKucieHus ¢ pocopunupoBanremM. OCOOEHHOCTH CTPOCHUS bIXATEIb-
HOM 1IeNH Y MPOKapuoT U 3yKapuoT. COBpeMEHHBIE NPECTABIECHUS O KOMIIOHEHTAX AbIXaTE€IbHON LIeNN
MUTOXOHJIPHUH.

bronornueckoe OKMCIEHUE B MPOLIECCE IBOJIIOLIUN KUBBIX OPraHU3MOB.

Boansiii u MmuHepanbHbiit 00MeH. CoziepikaHue U pacipeeIeHne BO/Ibl B OPraHnu3Me U KIIETKE.
CocrosiHHe BO/IbI B TKaHAX. Perynsius BogHOro ooMeHa.

VYyacTtue MUHEpalIbHBIX BEUIECTB B (POPMUPOBAHUM TPETUYHOW M UYETBEPTUYHOU CTPYKTYp OMomnoianme-
poB. depmeHTHI-MeTaUIONPOTENHBL. VIOHBI METaIOB (Mg2+, Mn?*, Zn?*, Ca?"), ux pOJIb B BO3HUKHOBE-
HUU (hepMeHT-CyOCTpaTHBIX KOMIUIEKCOB. MuUHepajabHble COCIMHEHUS U MX pOJib B OOMEHe OEKOB,
HYKJIEMHOBBIX KHUCJIOT, YIJIEBOAOB U JIMIHJIOB.

OO6meH MUHepalIbHBIX BellecTB. broHeoprannueckas Xumusi, ee mpoOJieMbl U EPCTIEKTUBBI Pa3BUTHSL.
B3anmMocBs3b 1 perynsius oOMeHa BeIeCTB.

OO61ue moyIoKeH!s 0 B3aMMOCBA3M 0OMEHa BEIeCTB B opranu3Me. B3anMocBs3p 0OMeHa HyKJIEHMHOBBIX
KHCJIOT U OEJIKOB.

[lepBHYHOCTH BO3HMKHOBEHHSI OEIKOB UM BTOPUYHOCTH MOSIBICHHS HYKJIEMHOBBIX KHCIOT B Ipoliecce
pa3BUTHS KUBOU MaTEPUH.

B3anmocBs3p 0OMeHa HYKJIEHHOBBIX KUCIIOT U YTIIE€BOJIOB.

B3anmMocBs3p 0OMeHa HYKJIEMHOBBIX KUCIOT U JIUITHJIOB.

B3anmocBs3b 0€IKOBOrO U yrieBoJHOro ooMeHa. Posib MUPOBUHOTPAJHON KUCIOTHI B OCYHIECTBICHUN
nepexo/a oT yIriieBoJI0B K Oenkam u o0paTHO. B3aumMocBs3b 0OMeHa OEJIKOB U JTUIHJIOB.

B3anMocBs3p 0OMeEHa yIJIeBOIOB U JIMITHIOB, poib aneTuia-KoA B aTom mporecce. OOMEH BemecTB Kak
€MHOE 1IEJI0E.

YPpOBHU peryisiiuy KU3HEHHBIX IMPOIIECCOB B JKMBOUW MPHUPOJIE: METAOOIUTHBIN, OTICPOHHBIN, KIETOY-
HBII, OPraHU3MEHHBIH, MOMYJISILIUOHHBIN.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI
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[Tpu peanuzanuu TUCUMIUIMHBI «BHOXUMUS M MOJNEKYIspHas OMOJOTHS» HCHOIB3YIOTCS Cie-

Jyroure 00pa3oBaTelIbHbIE TEXHOJIOTHH:

- pEUTHUHIOBasi TEXHOJIOTUS;

- pelleHHEe CUTYallMOHHbIX 33J]a4 IPU BBIIIOJHEHHUH JIAOOPATOPHOTO IPAKTUKYMA;

- rpynnosas padoTa,

HHpopMannoHHbIE TEXHOIOTHUHU, UCTIOIb3YEMbIE IIPHU OCYLIECTBICHUN 00pa30BaTEIbHOIO MpOLeCc-
ca 10 AMCLUUILINHE:

- TEXHOJIOTMM CMELIaHHOro 00OyueHHsl (UTEeHHE JIEKLUH, B TOM YHUCIIE C MCIOJIb30BAaHUEM MYJIbTH-
MeAMMHBIX Mpe3eHTanuil; ucnosnb3doBanue DMOC «Moli yHuBepcuTeT» npu paboTe Haj JTOMallHUMU
3aJIaHUSIMU ).

6. YueOHO-MeTOANYECKOE 00eclieYeHe CAMOCTOSITeILHOI padoThl 00yUaommuXxcst

CamocrosiTenbHast paboTa 0O0yJarOIIMXCSl HANPABJICHA Ha YIIyOJICHHOE CaMOCTOSTEIIbHOS H3Y-
YeHHE OTAENbHBIX Pa3/IeioB U TeM paboueil mporpaMMebl, OHA MPOXOAUT B OopMe U3YUCHHs TEOpeTHYe-
CKOro marepuayia (JIEKIMi, peKOMEHJOBAaHHOM JINTEPATYPbl, B TOM YHUCIIE U CAMOCTOATEIBHOIO MOUCKA
MaTepuaioB B riobansHOM cetu, BKiIrodyas JBC). CamocrosiTenbHas paboTta 00y4aromMXcs BKIIOYAET
paboty ¢ yueOHO-MeToaruecKol ymureparypoit (cm. pasmen 8, Ne 1, noctynm obecrniedeH Ha caiite OuO-
mnoreku UBI'Y u B DUOC «Moii yHUBEpPCUTET»), C HAYYHBIMU MEPUOJUYESCKUMH U3IaHUSIMU 1O OMO-
XuMHH, a Takxke ¢ pecypcaMu ObC (371€KTpOHHO-OMOINOTEUHOM CUCTEMBI) C LIEJIbIO BBINOJIHEHUS J10-
MAaIIHUX 33JIJaHuH, TOJrOTOBKU OTYETOB MO JaOOpaTOPHBIM paboTaM MpakTUKyMma, MOATOTOBKH K KOH-
TPOJBHBIM paboTaM U SK3aMEHY.

7. XapakTepHCTHKA OLEHOYHBIX CPeICTB IJIfl TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH M IpoMe-
JKYTOYHOM aTTecTaluy 00y4arouXCcsl 0 JUCHHUIIIMHE

Texyiuit (peHTUHTOBBIN) KOHTPOJIb Ka4e€CTBA 3HAHUN MO TUCHUIUIMHE OCYLIECTBIIAETCS B hopme
JUKTaHTa 110 aMUHOKHUCIIOTaM, 5 MUCBbMEHHBIX KOHTPOJIBHBIX paboT u oTryetoB 1o 10 mabopaTopHbIM
paboram. /IMKTaHT OLIEHMBAETCS MAaKCUMyM D PEUTUHIOBBIMU OajulaMH. 32 KaKIyI0 KOHTPOJBHYIO pa-
60Ty oOyuaromuics MoIy4aeT MaKCUMyM 8 PeHTHMHIOBBIX OAJJIOB, 3a CAayy OTYETa MO BHIMOJIHEHHOU
nabopaTopHoi pabote — MmakcumyMm 1,5 6amna. [Ipexycmorpensl 6oHycHbIe Oauibl: o 1 6ayty 3a Kax-
JIYI0 U3 5 CaMOCTOSTENIbHBIX (JOMAIIIHUX) paboT.

Jlomyck K 3K3aMeHy MoJIy4aroT oOyJarouiiecs, Habpapiue He MeHee 35 0asuioB.

DK3aMeH MPOBOAUTCS B YCTHOU (hopMe. DK3aMeHaAIIMOHHBIN OTBET OLIEHUBaeTcs U3 pacuera B 40
0aJTOB, KOTOPBhIE CYMMHUPYIOTCS ¢ Oayutamu, HaOpaHHBIMH 3a ceMmecTp (MakcuMmaibHO — 100 peiiTuHTO-
BBIX 0aJlIOB).

IIkama oneHku:

Menee 50 0anoB — «HEYAOBIETBOPUTEIBLHOY,

50-69 6amIoB — «YJIOBIICTBOPUTEIHHOY,

70-85 6aioB - «XOpoLIoy,

BbIIIe 86 OANIOB — «OTIUYHOY.

8. YueOHO-MeTOAMUECKOE M HH(POPMAIIMOHHOE 00ecnedeHne THCITUTITHHBI

OcHoBHasi iMTEepaTypa

1. Kycrosa T.II., Kouerosa JI.b. [IpakTrkym mo Guosiorndeckoil XuMuu. YdeOHoe nmocooue. MiBaHoBoO:
W3n-so UBlY, 2-¢ wusa., 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. lllampaes, A.B. buoxumusi: yaebnoe nocodue / A.B. [llampaeB; MunucTepcTBO 00pa3oBaHus U Hay-
ku Poccuiickoit @enepanuu, OenepaabHOe TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKIe-
HHUE BBICIIETO NMpOodeccCHOHAIBHOr0 00pazoBaHus «OpeHOYPrcKuil TOCyIapCTBEeHHbBI YHUBEPCUTETY. -
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OpenOypr: ory, 2014. - 186  c.: WI.,  CXEM. - bubmmorp.: c 167.
http://biblioclub.ru/index.php?page=book&id=270262
3. Bapemmea, E. Ilpaktuueckue ocHOBBI Onoxumuu: yuebHoe mocobue / E. Bapeimesa, O. bapaHosa,
T. 'amOypr; MunuctepcTBo 0o0pazoBaHusi 1 Hayku Poccuiickoit @enepanmn, DeaepanibHOE TOCYaapCT-
BEHHOE OIO/PKETHOE 00pa3oBaTeNbHOE YUPEKACHUE BBICIIETO MPO(ECCHOHATBHOTO 00pa3oBaHHS
«OpeHOyprckuii rocynapcTBeHHbI yHUBepcuTeT». - OpenOypr: OI'Y, 2011. - 217 c.; To xe [Dnek-
TpouHbId pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259197
4. bapeimieBa, E. Teopernueckue ocHOBBI Onoxumuu: ydebHoe nmocooue / E. bapeimeBa, O. bapanosa,
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Pecypchl nHGOPMANIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn «AHTepHeT:

Cucrema »5SIEKTPOHHOM MOAJEPKKU o0Opa3oBarelbHOro mporecca «Mol — yHUBEpCUTET»
https://uni.ivanovo.ac.ru

[TpodeccrnonanbHble 0a3bl JaHHBIX U MH(OOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuTerckas Oubanoreka onnaitay Www.biblioclub.ru

DnexrTponnas oubnuoreka MBI'Y _http://lib.ivanovo.ac.ru

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

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

9. MatepuajbHO-TeXHHYeCKOe o0ecneyeHue TN CIUTITHHBI

VY4eOHblE ayAUTOPUH:

- JUTS TIPOBEACHUS 3aHSATHH JIEKITMOHHOTO TUIA ¢ KOMIUIEKTOM CIICIIHAIN3UPOBAHHON y4eOHOH Me-
0enmu ¥ TEeXHUYECKUMH CPeJCTBaAaMH OOyUeHUs, CIyXaIlUMU JJIs MPeIoCcTaBieHus y4eOHoil undopma-
1y OOJIBILION ayIUTOPUH;

- 1711 TPOBEJICHUS 3aHATUH CEMHUHAPCKOTO THUIIA, KOHCYIbTAINH, TEKYIIIETO KOHTPOJISI U IIPOMEKY-
TOYHOW aTTECTAI[H C KOMIUIEKTOM CHEIHaTH3HPOBAHHON YIeOHON MeOeIr M TEXHUIECKUMHU CPEICTBA-
MU 00y4eHus;

JlaGopaTopusi, ocHareHHast JabopaTOPHBIM 000PYIOBAaHWEM, KOMIUIEKTOM CHEIIHATM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMHU CPEICTBAaMH 00ydeHUsI.

[TomenieHne ansi CaMOCTOSATENBHON pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIeIHAIN3HPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» u
obecnieuenuem noctymna B JUOC.

JlemoHCTpanmoHHOE 000OpYJOBaHWE W Y4E€OHO-HAIIAJHBIC MOCOOMS U 3aHATHHA JIEKIIMOHHOTO
TUMAa, 00ECIIeUNBAIOIINE TEMATUYECKNE WIUTIOCTPALIMH: JIEMOHCTPAIlIOHHOE 000pyIoBaHUe (MOJIENH, Ma-
KEThI, YJIEKTPOHHBIE TOCOOUS (TIPE3CHTAIINN), MeYaTHbIC MOCOOUS (TaOIUIIbL, 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-
HOW XUMHUH , MpoTOKOJ No

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)

[Tporpamma oGHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:
PykoBonutens OI1

(moamnuce)



