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PaGouast mporpamMmma BHEypOUYHOM aesTebHOCTH «broxumus » coctasiena st 10-11 knaccos B
CBSI3HM C BBIOOPOM y4YalllMXCsl €CTECTBEHHO-HAYYHOro Mpoduis oOydyeHus: Ha OCHOBE aBTOPCKOMN
nporpammbl Booaunoii I'.b. (OcHOBBI OMOXUMUK. DIEKTUBHBIN Kypc TPOGUILHOTO 00yUCHHS. )
buoxumust siBisieTcss 0a30BOM  COCTABIISAIONICH COBpeMEHHOW Ouosioruu. Bceemupras
OpraHu3aiys 37paBOOXPAHEHUS OIPENENAET 3/J0POBbE KaK COCTOSIHHE «IIOJIHOTO (PU3HUECKOTro,
JlyXOBHOI'O U COLIMAJILHOTO OJIaromnoJiyuusi, KOTOPOE HE CBOAMUTCS K IPOCTOMY OTCYTCTBUIO
Oone3neit u Hemomoranuit». Co CTPOro OMOXMMHUYECKON TOYKH 3pPEHHS] OPraHu3M MOKHO
CUMTaTh 3/I0POBBIM, €CIM MHOIME TBICSYM PEAKIUi, NPOTEKAILUX BHYTPU KIETOK U BO
BHEKJIETOYHOM cpejie, 00eCneunBaloT ero MakKCUMalbHYIO JKU3HECTIOCOOHOCTh U TOJACPKUBAIOT
(bu3HONIOrHUecKd HOPMAIbHOE COCTOSHHME. 3HaHWE OHMOXUMHUU HEOOXOAUMO [JISl pEHICHUS
po0JieM COXPAaHEHHUs 3/10POBbS, BBIICHEHUS IMPUYMH Pa3IMYHbIX OOJE€3HEH U moucka MmyTel ux
3¢ (HEKTHBHOTO JICUCHUSI.
Iens Kypca: yriiyOuTh 3HAHUS O MOJIEKYJISIPHBIX OCHOBAX XH3HH, 00 OCOOCHHOCTSAX CTPOCHUS U
GyHKIUAX OHOMOTMMEPOB B KIETKE, MX pPOIM B OOpa3OBaHWM KIETOYHBIX CTPYKTYp, B
npoueccax O KM3HEAEATEIbHOCTH, JICJICHUU  KJIETOK, B (OpPMHpOBAaHMM U Ieperaye
HACJIEICTBEHHBIX ITPU3HAKOB.
3aoauu kypca:
Coznanue ycnoBuit A GOpMUPOBAHMS U PA3BUTHUS Y YUEHUKOB:
— TEOPETMYECKHUX 3HAHMM M MPaKTUYECKMX YMEHUH B 00JacTH OHOJIOTHYECKOIrO
DKCIEPUMEHTA, MO3BOJISAIOIIUX UCCIIEI0BATh SIBICHUS IPUPOJIBI;
— YMEHHE CaMOCTOSITENIbHO MPUOOPETATh U IPUMEHSAThH 3HAHUS;
— TBOPYECKHUX CIIOCOOHOCTEH, yMEHUsl padoTaTh B IpyMIE, BECTU JUCKYCCHUIO, OTCTauBaTh
CBOIO TOUKY 3pEHUS.

B mporpamMMmy BKJIIOYEHBI pa3zieiibl, KacarolIHecs XapaKTEpUCTHKU OCHOBHBIX KJIacCOB
COEIMHEHUH, BXOIINX B COCTaB JKMBOM MaTepuUH, OOMEHHBIX IPOLIECCOB, a TAK)KE Ba)KHBIE
pasziensl OMOXMMHUM, Kak HU3ydyeHHe (DepMEeHTOB, BUTAaMUHOB, TOPMOHOB. B coxepkaHuu
OporpaMMbl OTPaKE€Hbl HAY4YHO IPAKTHMUYECKHE 3aJjaud MOJIEKYJISIpHOM OHOJOrMHM, TECHO
BA3aHHBIE C AKTYyaJbHBIMH BOIPOCAMM 3KOJIOTHMH, YTO OTPaXaeT COBPEMEHHYIO TEHICHIIMIO
€CTeCTBEHHO-HAy4YHOro 00pa3oBaHMs, Ha (QOPMUPOBAHUE TPHUKIATHON HANpPaBIEHHOCTH —
npodopHUeHTAMH YUalluXCsl Ha METUIIMTHCKUE CTIEIMaIbHOCTH.

MHorue BOIIPOCHI, BKIKOYEHHBIE B JIaHHBIM KypC, HE PACCMATPUBAIOTCA B  IIKOJIBHOU
porpaMMe WIN U3y4aroTcsl pparMeHTapHO.
Kypc paccunran Ha nposenenue | yaca B Henemo. Beero 34 gacos B 10 kimacce u 34
qacoB B 11 kiacce. Becb MaTrepuain Kypca MOKHO YCJIIOBHO pa3/I€iUTh Ha JBa pa3Jiena:

1. ¢usuko — xumMudecKre 0COOEHHOCTH U (YHKIIMA MaKPOMOJICKYIT;
2. TPOIIECCHI B KJIETKE, CBA3aHHBIE C (DYHKIIMOHUPOBAHUEM MAKPOMOIIEKYIT.

IlnannpyemMsble pe3y/ibTaThl OCBOCHHUSI KYPCa BHEYPOYHOM 1eSATEJIbHOCTH
B pe3ysbTare n3yueHusi Kypca BHEYPOUHOI AeATeJbHOCTH «Brnoxumus Ha ypoBHe
cpeaHero oo1ero o0pa3oBaHus:
BorinyckHuK Ha 02a30BOM YyPOBHE HAYUMTCS:
— packpbIBaThb Ha MpHUMeEpax poJib OMOJOTUU B (OPMUPOBAHUU COBPEMEHHOW Hay4dHOM
KapTHUHBI MUPA U B IPAKTHUUECKOHN NEATEIHbHOCTH JIIO/ICH;

— HaOIMIOJATh ¥ U3YyYaTh SBIICHUS U CBOMCTBA BEIICCTB;



OIMCHIBATh PE3yIbTAThl HAOIIOCHUIA;

BBIJIBUTaTh TUIIOTE3bI;

0oTOMpaTh HEOOX0IMMOE 000PYAOBAHUE IJIs TPOBEICHUS IKCIICPUMEHTA,;
BBITIOJIHATb U3MCPCHU A,

HPE/ICTABIATh PE3yJbTaThl U3MEPCHUH B BUIC TAOIUI] U TPaUKOB;
UHTEPIPETUPOBATD PE3YIbTATHl JKCIICPUMEHTA,

JC€JIaTh BBIBOJbI;

060y>KI[aTI> PE3YIBTATHI OKCIICPUMEHTA, Y4aCTBOBATh B JMCKYCCHHU.

BLIHyCKHHK HA 02a30BOM YPOBHE NMOJYYHUT BO3MOKHOCTb HAYUYHUTbLCH:

0XapaKTEepU30BBIBATH CJICAYIOMINE TEPMHUHBI M TTOHATHUS, OOBSICHUTH B3aUMOCBS3b MEXKY
HHMH:

MOJIMMEPBI, MOHOMEPHI;

YTJIEBOJIbI, MOHOCAXapHU/Ibl, TUCAXAPH/IbI, TIOJTUCAXAPUIBI;

JIUTIUIBL, )KUPBI, TIIULEPUH, KUPHAS KUCIIOTA;

aMUHOKHCIIOTa, TOJUIICTITH, OENOK; KaTanau3arop, (DepMEHT, aKTHBHBIM IICHTD, HK,
HYKJICOTHU]T;

ATO, I'T®, ITO, PHK, JHK.

KOH(OpMaluuy, IIepBUYHAS, BTOPHYHAS, TPETUYAsl, YCTBEPTUIHAS CTPYKTYPHI;
peHarypaius, 1eHaTyparus;

-00BSICHATH 3HAUEHUE MHUKPO -, MAKPO- , YIbTPa- MUKPOAJIEMEHTOB B KJIETKE.

.JII/I‘IHOCTH])IC, METANIPEAMETHBIC U IPEAMETHLIC PE3YyJIbTAaThl OCBOCHUS IIPEAMETA

JINYHOCTHBIE PE3YIbTATHI.

1.

3HAHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKHX COOBITUH, CBA3aHHBIX C Pa3BUTHEM
XUMHUU; TOCTHXKCHUN B 00JACTH XMMHH M KYJIbTYPHBIX TPAJAUIIMA CBOEH CTpaHbI (B TOM
YHCIie HAYYHBIX ); OOIEMUPOBBIX TOCTHKEHUHN B 00JIaCTH XUMHUH; OCHOBHBIX MPUHIUIIOB
W TpaBWI OTHOLIEHUS K TPUPOJE; OCHOB 3J0POBOrO 00pa3a IKU3HH U
3/10pOBbeCOEpEeraroIuX TEeXHOJIOTUN; MPAaBUII TOBEIEHUS B YPE3BBIYAMHBIX CUTYaIUsX,
CBSI3aHHBIX C BO3JEHCTBHEM pAa3IMYHBIX BEILIECTB; OCHOBHBIX TpaB M OOS3aHHOCTEH
rpaxgaHiHa (B TOM  4YHCI€  OOydYaromerocs), CBSI3aHHBIX C  JIMUHOCTHBIM,
MpOECCHOHAIBHBIM M YKHU3HEHHBIM CaMOOIIPEICIICHUEM; COIHAIBbHOW 3HAYUMOCTH M
cojiep)aHus MPoQeccuii, CBA3aHHBIX C XUMHEH;

YyyeCcmeo 20po0ocmu 32 POCCUMCKYI0O XHUMHYECKYI0 HAyKy M JOCTHXKEHUS YYEHBIX;
YBOXCHHE U TPUHATHE JOCTIDKEHUH XUMUHU; JI0O0Bh M OEpeKHOEe OTHOIICHHE K
MPUPOJIE; YBAKEHUE U YUET MHEHUN OKPYKAIOIIUX K JIMYHBIM JOCTHKEHUSM B U3YUEHUU
XUMUH;

npu3HaHue NEHHOCTH COOCTBEHHOTO 3/I0pOBbSI M 3/I0POBBSl OKPYXAIOIIUX JIIOACH;
HEOOXOIMMOCTH CaMOBBIPAXCHHSI, CAMOpEaTHU3aIlNH, COITUATFHOTO TIPU3HAHNS,
OCO3HaHUe CTETICHH TOTOBHOCTH K CaMOCTOSITCIBHBIM TIOCTYIIKAM U JICHCTBUSIM,
OTBETCTBEHHOCTH 3a UX PE3YJbTaThl;

nposiéenue SKOI0TrHIeCKOro CO3HaHMS, J00pOXkKeNnaTenbHOCTH, 7IoBepust U
BHUMATEIbHOCTH K JIIOJIM, TOTOBHOCTM K COTPYAHHYECTBY; WHMIIMATUBBI H
M0003HATENFHOCTH B W3YYCHHWM BEIIECTB H  TPOIECCOB; YOSXKIEHHOCTH B
HEOOXOMMOCTH Pa3yMHOTO MCIIOIh30BAHUS JOCTHKEHUN HAYKHU U TEXHOJIOTHIA;



6. ymeHue yCTaHABIUBATh CBS3M MEXKAY IENbIO H3yYeHUS XUMHH W TEeM, JUIS 4YEero 3TO
HY)KHO; CTPOUTH HU3HEHHbIE U TNpo¢ecCHOHaIbHbIE IUIAaHBI C YYETOM YCHEIIHOCTH
W3YYEHHUS XUMHUHU U COOCTBEHHBIX IPUOPUTETOB.

MeTtanpeaMeTHble pe3yabTaTbl. MeTanpeIMEeTHbIE  PE3yJIbTaThl  BKJIKOYAIOT OCBOCHHbBIE

Oo0y4JalolmMMHUCS ~ MEXKIPEAMETHbIE TIOHATUA U YHHBepcajbHble yueOHbIe  JeHCTBHS
(perynsaTUBHBIC, TO3HABATEIIbHbIC, KOMMYHUKATUBHBIC).
Pecynamusnvie YV/:

1. YMeHue caMOCTOSTEILHO OMpEACNATh Iedu OOydeHHUs, CTaBUTh U (POpPMYIHpPOBATH
HOBBIE 3a/aud B ydyebe W TIO3HABATEIBHOW JESATEIbHOCTH, pPAa3BHUBATh MOTUBBI U
MHTEPECHI CBOEH MTO3HABATEIIBHOU JI€ATEIbHOCTH.

2. YMeHHE CaMOCTOSITeNIbHO IUIAHUPOBAaTh IYTH JOCTIKEHUS LeJeid, B TOM 4HCIe
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee A(DPEKTUBHBIE CIIOCOOBI pEIICHUS
yueOHBIX ¥ MMO3HABATEIbHBIX 3a/1a4.

3. YMeHHe COOTHOCHUTH CBOM JICHCTBHSA C IUIAHUPYEMBIMH DPe3yJlIbTaTaMH, OCYHIECTBIISTH
KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLECCE JOCTHKEHUS pe3yabTaTa, ONPEIeIATh
CHOCOOBI ACHUCTBUI B paMKax MpEeAJIOKEHHBIX YCIOBUN M TPeOOBaHUH, KOPPEKTHPOBATH
CBOH JICWCTBHUS B COOTBETCTBUU C U3MEHSIIOIIEHCS CUTYyallUE.

4. YMeHue OLIEHMBAaTh IPaBWJIBHOCTh BBIIIOJIHEHUS Y4YeOHOM 3ajaud, COOCTBEHHbBIE
BO3MOKHOCTH €€ pELICHUSI.

5. Bmamenue oOCHOBaMU  CaMOKOHTPOJS, CaMOOLIGHKHM, TPUHATHS  pElIeHHH U
OCYIIIECTBIICHUSI OCO3HAHHOTO BhIOOpA B Y4eOHOH U MO3HABATEIBHOM.

Iloznasamenvnvie YVJI:

1. VYmenue omnpenensiTe TMOHATHSA, CO3/aBaTh OOOOINEHMS, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAaMOCTOSITEIbHO BHIOMpAaTh OCHOBAHHUS M  KPUTEpUU  JUIS
KJIacCCU(UKALMY, YCTAHABIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyxaeHue, yMo3akiIoueHue (MHIYKTHUBHOE, NEAYKTUBHOE, IO aHAJOTUHU) U JeNaTh
BBIBO/IBI.

2. YMeHHe co37aBaTh, IPUMEHITH U MPeoOpPa30BhIBATH 3HAKK U CUMBOJIIBI, MOJETU U CXEMBbI
JUTSI peIIeHUs] yUeOHBIX U MO3HABATENbHBIX 33]1a4.

3. CMBICIIOBOE UTEHHE.

4. ®opmupoBaHHE U PA3BUTHE 3KOJOTMYECKOTO MBILIUICHUS, YMEHHE NPUMEHSTH €ro B
MO3HABATEJIbHON, KOMMYHHKAaTUBHOM, COIIMAIbHOM MNpakTUKe U MNpodhecCHOHATHLHOM
OpHUEHTAIINH.

5. Pa3BuTue MOTHBAalMU K OBJIAQJICHUIO KYJIbTYpOH aKTHBHOI'O MCIOJIb30BaHUS CIOBapeil u
JPYTUX MOUCKOBBIX CUCTEM.

Kommynuxamuenvie YV/:

1. VYmMeHue opraHum3oBbIBaTH y4yeOHOE COTPYIHHYECTBO M COBMECTHYIO JAEATEIBbHOCTH C
YUUTENEeM M CBEPCTHUKAMH; padOTaTh WHIMBUAYAIBHO W B TPYIIE: HAXOAUThH oOIiee
pelieHne W paspemaTh KOH(GIMKTHI HAa OCHOBE COTJIACOBAHHS TO3UIMK M ydera
UHTEPECOB; GOPMYIUPOBATH, ApPTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE.

2. YMeHHE OCO3HAaHHO WCIOJBh30BAaTh PEYEBHIE CPEINCTBA B COOTBETCTBUU C 3ajadei
KOMMYHUKAIIUM JUIS BBIPQKEHHUSI CBOMX YYBCTB, MbICIed M NOTpeOHOCTEH Juid
IJITAHUPOBAHUS M PETYJALMM CBOEW NEATEIbHOCTH; BIAJEHUE YCTHOM M IUCBMEHHOU
PEYBbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO.

3. ®opmupoBaHME W  pa3BUTHE KOMIIETEHTHOCTH B  OOJIACTH  WCHOJB30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAMOHHBIX TexHosoruit (UKT).

Ilpeomemmnuie pesynomamol:



1. 3HaTh XapaKTEPUCTHKY OCHOBHBIX KIJIACCOB COCIWHEHUH, BXOMSIIUX B COCTAaB JKUBOM
MaTepHH;, BaKHEHIINE pa3feibl OMOXUMUH: OClKH, (EPMEHTHI, JHUIUIBI, HYKICHHOBBIC
KHCJIOTHI, BUTAMHHBI, OCHOBHBIC TPUHIIMIIBI, JIC)KANIHE B OCHOBE KOJMYECTBEHHOTO U
Ka4eCTBEHHOT'O aHaJN3a,;

OTIPENeNATh TPUHAIICIKHOCTD BEIIECTB K ONPEACICHHOMY KJIacCy COCTUHCHUN;
MPOBOINTH KAUECTBEHHBIC PEAKIINH HA OCNIKH, (DePMEHTHI, BATAMHHBI;

HAOJI0/IaTh ¥ BECTH I'PaMOTHBIE 3aITUCH HAOFO1aeMbIX SIBIICHUM;

o~ W

MIPOU3BOUTH CPABHUTEIIHHBIN aHATU3 MMOJTYYEHHBIX PE3YJIbTATOB, JIE1aTh BHIBOIBI.
Ipu usyyenuu oannoeo Kypca yyawuecs noayiam 603MOoNCHOCMb 21y0ice NO3HAKOMUMCSL C:
1. cymHOCThIO OMOXMMHUU U METUIIUHBI KaK HAYKU;
2. OCHOBHBIMH dTanmamMu OMOcHHTE3a 0eKa B 9YKapUOTHUYECKOH KIIETKE — TPAHCKPUIIIHUIO U
TPaHCIALHIO;
3. peakuuen KJIeTOK Ha BO3ACHCTBHE BPEAHBIX (PAKTOPOB CPE/IbI;

>

3aBUCHUMOCTBIO IPOSIBIICHUS T€HOB OT YCIOBUN OKPY’KAIOIIEH CpEbl.

5. cTpoeHHeM OHMOIOTHYECKHX OOBEKTOB: KJIETKH, TEHOB U XPOMOCOM, HEOPTAaHHYECKUX H
OpPTaHUYECKUX BEUIECTB KIIETKH;

6. mporeccamu MeTabonu3Ma.

Conep:xaHue 3JIEKTUBHOIO Kypca
10 kaace

BBenenue.
buoxumus kak Hayka. Vcropus pa3Butus 0Moxumun. Poib OT€4eCTBEHHBIX YUEHBIX B Pa3BUTUU
Onoxumuu. B3auMoCBA3b OMOXMMHHM C MOJIEKYJISIpHOM Ouosorued, Ouoduzukol u
OMOOPraHNYECKON XUMUECH.
3HaueHHe OWOXMMHUU JJisi Pa3BUTUsA OWOJIOTHUH, MEIUIIMHBI, OMOTEXHOJIOTHH, CEIHCKOTO
XO034HiCTBA, TEHETUKHM M OJKOJOTHU. MeTonpl OMOXMMUYECKUX HCCIEIOBAHMM U HX
XapaKTEepUCTHKA.
Bopaa u eé poaib B 0M010rH4ecKuX CHCTEMAaX.
Bona B 6mochepe. B3anmocBs3s ABYyX BOAHBIX CHUCTEM — BHYTPEHHEW Cpeibl OpraHU3MOB U
Muposoro okeana. Boga B xxu3Hu yenoBeka. PU3UKO-XUMUYECKUE CBOMCTBA BOJAbI. DyHKINHU
BOJIbI B KJIETKE. POJIb BOJIBI B OBPEKICHUH KIIETKH. BhieneHue Bobl.
Buorennbie 3j1eMeHTHI U UX COeTUHEHMHSI.
Teopusi. Knaccudukanus u pacnpocTpaHEHHOCTh XUMHUYECKHX DJIEMEHTOB B OpraHu3Me
yenoBeka. OpraHoreHbl. Mertamibl KW3HU. bHOreHHble 35eMEeHTB. MakpoO3JeMEHTHI.
Muxkposnementsl. ['omeoctas. Bogopoa u ero coenunenus. @OyHxkuuu Boabl. CBsi3aHHas,
cBobomnass Boma. CTpyKTypHpOBaHHas, JAECTPYKTYpHpOBaHHas BoAa. [spkemas Boja.
JuctunnupoBaHHas Boja. Yriuepon u ero coeauHenus. Oxcun yraepoma (I1). OOmeHHBIH
Mexanu3M. Kucnopoa, cepa u ux coeauHeHusa. buomornueckoe okucinenue. llepokcun
BoIopoja. A3ot, pocdop u ux coenunenus. Ammuak. Oxcun azora (I). Oxcup azora (IT). Oxeun
azora (IL). Hutpurel. Oxcup azora (IV). Okcua azota(V). Hutpatsl. ATOMBI TaJIOT€HOB U HX
coenuHeHUSI. OKHCIUTENHHO-BOCCTAHOBUTEILHBIE CBOWCTBA TaloreHOB. KHCIOTHO-OCHOBHBIC
cBoicTBa raoreHoB. KomriekcooOpasyromue CBOWCTBa rajJoreHoB.
IIpakTuka. Ha ocHOBaHMM CTpoeHHsT aromMa OWOTE€HHBIX »JJEMEHTOB IMPENIOJIOKEHUE O
BO3MOXXHBIX  XMMHYECKHX  CBOHCTBaX, (HU3UOJOTHYECKOW  pONM Il OpraHu3Ma.
KapOoxcuremornobun. OxcuremornoOut. ['mmokcus. I'mmepokcus. Pusmosnoruyeckas poib
cepol. Jlesurdunupyrommue cBoiictBa cepbl. dusnonornyeckas poib docdopa. buomornyeckas
POJIb U IPUMEHEHHUE TAJION€HOB M UX COCAMHEHUN B MEAUIMHE.



CocraBieHue cxeM KpYroBOPOTOB OHMOTEHHBIX 3JI€MEHTOB B mpupoje. KpyroBopoTr Boabl B
npupoae. Kpyrosopor yriepona B npupojge. Kpyropopor kuciopona B npupozae. Kpyrosopot
cepsl B npupoje. KpyroBopot azora B mpupone. Kpyrosopot gpochopa B npupoze.
Ipaxmuueckas pabomuwi: 1.IIpocmetiuiue cnocodvl o4UCmKY 800bl U3 NPUPOOHBIX UCTNOUYHUKOS.
Buoneoprannyeckasi XuMus 1 MeULUHA.

Teopusi. @uznonornyeckas MU IaTOJIOTMUYECKAs POJb HEKOTOPBIX 3JIEMEHTOB B OpraHU3ME.
buoneoprannueckas xumus. XUMUYECKHE pPEaKUUM B KUBOM opraHusme. CoennHeHus
METAJIJIOB B opraHusMe denoBeka. CopepiaHHE METAIIIOB B KOMIIOHEHTaX KPOBH 370pPOBOIO
yenoBeka. Haxoxjaenue B oprammsme. Kanmii-natpuesriii macoc. Poms momoB K'u Na's
opranusme. KomruiekcooOpa3oBanue kanus ¢ pepmentamu u cyocrparamu. CTpoeHHe MarHus u
kanpuus. Haxoxnenne B opranusme. Poinb  MOHOB Mg2+ u Ca®'B OpraHu3Me.
KommekcoobpazoBanue wmarHusi v Kanplusi. OcOOEHHOCTH KOMIUIEKCHBIX —COEIMHEHUH,
o0Opa3yeMbIx MeTaimamu. buonorunueckue GyHKINMH MeTaonporenHoB. CTpoeHne Mapraiia u
monunbaena. KommekcooOpa3oBanue Mapranima W MmoiuOaeHa. Haxoxaenue B opraHusMme.
Kommnekcoobpa3oBanue xeneza u koOambTa. Haxoxnmenue B opranmsme. CTpoeHHE MeOu U
nuHka. Haxoxaenne B opranusme. Poiab  HMOHOB MeaM M IIMHKAB — OpPraHu3Me.
Kommnekcoobpa3zoBanne wmenun u IuHKa. [loTpeOHOCTH oOpraHm3Ma B HOHaX MeEAH U
HKa. OCHOBHBIC IPOSIBIICHUS HEOCTAaTKa U M30BITKAa KATHOHOB ME/IM U IIMHKA.

IIpakTuka. Pabora co cipaBouHOil AUTEpaTypOi MO OMpPEEICHHIO MTPernapaToB, MPUMEHIEMBIX
B MEAMIMHCKOW mnpakTuke. [lpemapaTel kamusg W HaTpusi, NPUMEHSEMblE B MEIUIIMHCKON
npaktuke. [IpemapaTel MarHuss W Kajablus, HNPUMEHSEMblE B MEAMIMHCKONM MPAaKTHKE.
[Ipenaparsl Mapranua, HNpUMEHsAEMble B MEIUUMHCKOW mnpaktuke. Ilpemapatel jxene3a u
KoOaJsibTa, MpUMEHsIeMble B METUIIMHCKON mpakTuke. [IpenapaTel Meau U LIMHKA, TPUMEHSEMbIE
B MEMIIMHCKON MPAKTHKE.

BrisiBnenune HegocTaTtka v M30bITKAa MOHOB METAJVIOB HA OPraHU3M YeJIOBEKa.

[oTpe6HOCTH OpranmszMa B moHax K’ u Na'. OcHOBHEIE NPOSIBICHHS HEIOCTaTKAa M M30BITKA
KaTHOHOB Kamusi W HaTtpusa. [loTpeOHOCT, opraHm3Ma B HOHAxX Mg2+ u Ca®. OcHOBHBIE
MPOSIBIICHUS] HEJAOCTaTKa M M30BITKA KATHOHOB MarHus U Kanblus. Poib HOHOB Mn®" u Mo?* B
opranusMe. [loTpeGHOCTH OpraHnn3Ma B HOHaX Mn?" 1 Mo?*. OcroBHbIe MPOSIBJICHUS] HEOCTATKA
U U30BbITKa KaTHOHOB MapraHua u MojubjaeHa. Poib MOHOB jkene3a M KoOajbTa B OpraHu3Me.
[ToTrpeOHOCTH OpraHuM3mMa B MOHax keje3a U KobanbTa. OCHOBHBIC MPOSBICHUS HEIOCTaTKa U
n30bITKa KaTHOHOB jkene3a U KobOanbra. [loTpeOHOCTH OpraHu3Ma B HMOHAX MEAM U LUHKA.
OcHoBHbIE TIPOSIBJICHUS HEIOCTATKA U N30bITKA KATHOHOB MEJIU U IIMHKA.

Ilpakmuueckue pabomol. 1.Ilonyuenue KOMNIEKCHBIX COeOUHEHU.

2. H3yuenue cocmasa npenapama « Pepponinexcy.

Pemenne 3aga4 mo oduieii XMuMHH ¢ MeJUKO-0M010TMYECKON HANPABJICHHOCTHIO .
IIpakTuka. KonuuectBo BemiectBa. Monbs. Momnsipaas Macca. CrpoeHue sapa aToMma.
Heiitponsl. Ilpotonbl. Onektponsl. M3oromsl. Pemenue 3amau mo teme « Kommuectso
BeniecTBa» U «CTpOEHHE aTOMa.

Pemenne 3ama4y no remMe «IEKTPOIIA3Y.

MaccoBas nons anemenTa B popmyne. Pacuersl no xumuyeckum ¢opmynaMm. BeiBoa ¢popmyiibl
XUMHUYECKOTO COEAMHEHUS IO U3BECTHBIM MAaCCOBBIM JOJISIM JIEMEHTOB.

PactBopel. Macca pactBopa. O0BEM pacTtBOopa. MaccoBasi 0js pacTBOPEHHOTO BEIIECTBA.
[ImoTHOCTE pacTBOpa. MonspHas KoHLeHTpauusd. Pemenune 3amad mo TemMe « PacTtBopbD».
PacueTsl 0 ypaBHEHHUIO peakiuy.

XuMuA B JOMAallIHEH anTeukKe.



Teopus. JIekapCcTBEHHBIE CpEACTBA NEPBOM INMOMOIIM. JIekapCTBEHHBIE CpENCTBA I IpUEMa
BHYTpb. JIeKapCTBEHHBIE CPENCTBA Ul HAPYKHOTO NpHUMeHeHus. llepeBs3ouHblii Marepual,
CPEICTBA OCTAHOBKU KPOBOTEUYCHHS.

Ilpaxmuueckue pabomul.: 1.13yuenue ceoticmea carnuyuniosoll u ayemuicaluyuio8oll KUciom.
O0pa3 KN3HM U BpeHbIe MPUBbIYKH.

IIpakTuka. [TonroToBka nmpe3eHTaIuii Mo 310poBoMy 00pa3y ku3HU. DaKTOPkI, BIUAIONINE HA
3JI0pOBbE 4YENOBEKa. 370poBBIA 00pa3 km3HU. [IpaBmia 310poBOTr0 00pasza KU3HU. 3aHATHUS
¢usnueckoit KynbTypoil. PammonansHoe nutanue. Jluunas ruruena. 3akanuBanue. OTKa3 oT
BPE/IHBIX MTPUBBIYEK.

CocraB TabauHOro apiMa. MexaHU3M JEWCTBUS HUKOTHHA Ha OpPraHU3M 4YejoBeka. BiusHue
BEIIIECTB Ta0auyHOro JbIMa HA XU3HEHHO BAa)KHBbIE CHCTEMbl OPraHOB YesOoBeKa. 3a0o0JeBaHMUS,
BbI3bIBaeMble KypeHueM. [laccuBHoe KypeHue. Metonbl n30aBieHus OT TabauHOW 3aBUCUMOCTH.
JeiicTBue ankoroiisi Ha opranu3M. [laryOHoe BiIusiHUE aJIKOTO0JIsl HA CUCTEMbI OPTraHOB YEJIOBEKA.
AJkoronusm 1 npodiemMbl, KOTOpbIE OH BbI3bIBaeT. Jlerpananus auunocty. [lepBas nomomis npu
OTPABJICHUM AJIKOTOJIEM.

I'pynnel HapkoTtnueckux BemecTB. Hapkomanus. dusmyeckas 3aBUCHMOCTH OT HAapKOTHKOB.
['yOuTenbHoO€ BAMSIHAE HAPKOTUYECKHX BEIIECTB Ha OPTaHU3M YEIOBEKa.

11 kiaace

B3anmocBs3b U peryasinus 00MeHa BeIecTB.

OOume mnpencTaBieHUs] O B3aUMOCBA3M OOMEHa BellecTB B KieTke. lloHsATHE O KiIroueBBIX
MeTtabonuTax. B3aumocBsi3p O€lIKOBOrO M HYKJIEMHOBOIO OOMEHA, 3HAU€HHE PEryJsTOPHBIX
0enkoB. B3anMOCBsI3b yIIIEBOJHOTO M OEIKOBOTO OOMeHa. B3amMoCBsi3b 0OMeHa yrieBOAOB U
JUIHU/IOB.

YpoBHU perynsuun oOMEeHa BELIECTB: KJIETOYHBIH, OpraHW3MeHHbI. OCHOBHBIE MEXaHU3MBbI
perynsnuu oOMeHa BellecTB B kieTke. OpraHu3MeHHbI ypoBeHb perynsuuu. ['opMoHanmbHas
peryssius oOMeHa BEeLeCTB.

beaxu.

Ponp GenkoB B MOCTpOEHUH U (DYHKIIMOHUPOBAHHUM JKUBBIX CHCTEM. AMHHOKHCIIOTHBIH COCTaB
OenkoB. [ToHsITHE O TPOTEMHOTEHHBIX aMUHOKHUCIIOTaX. Crioco0 CBSI3M aMUHOKHCIIOT B O€TTKOBOM
monekyne. Ilentunel. Ilpuponneie mnenTtuasl (TIyTaTHOH, Ba30MPECCHH, JHKE(aTHHBI,
SHAOPPUHBI U 1p.), UX PU3NOJOTHYECKOE 3HAUEHHE U HUCII0JIb30BaHUE B KAYECTBE MEAMIIMHCKUX
npenapaToB. XHUMHUYECKUH CHHTE3 TENTUIOB 33JaHHOTO CTPOEHUS U BO3MOXKHOCTH HX
npuMeHeHus. CTpyKTypa OEITKOBBIX MOJIEKYII.

[lepBuunas cTpykrypa OenkoB. [IpMHIMIBI U METOIBI ONpENeNeHUs] MEPBUUYHOM CTPYKTYpPHI
Oenka. ABTOMaTHYECKHE W MOJIEKYJIIPHO-TEHETHYECKHE METO/bl OIpeNeNeHusl MepBUYHON
CTpyKTypbl. KoMmbioTepHble OaHKM JaHHBIX O TEPBHUYHOW CTPYKTYpe OENKOB. DBOIIOIUSA
NEPBUYHOMN CTPYKTYPBI OEIIKOB.

Bropuunas ctpykTypsl 0enkoB. CBsi3b NEPBUYHOI 1 BTOPUYHOMN CTPYKTYp OEJIKOBON MOJIEKYIIBI.
Knaccudukanus OenkoB MO 3J€MEHTaM BTOPUYHOM CTPYKTyphl. JlOMEHHBI mpuUHLUI
CTPYKTYpPHOM opraHuszanuu OenkoB. [IoHATHE O CTPYKTYpHBIX M (GYHKIMOHAJIBHBIX JOMEHaX (Ha
pUMepe MMMYHOTJIOOYJIMHOB U KATAIUTUYECKH aKTUBHBIX OCITKOB).

Tpernunast crpykTypa OenkoB. Tumbl cBsizeil, 0OecreuyMBaIOUIMX MOAJEPKAHUE TPETHUYHOU
CTPYKTYpbI. JIMHAMHYHOCTh TPETUYHOHN CTPYKTYpHI OenkoB. [Ipeackazanue mpocTpaHCTBEHHOTO
CTpOEHUs OEIKOB UCXO/S U3 UX IEPBUYHOMN CTPYKTYPHI.



YerBepTuuHas cTpykTypa OenkoB. KOHKpeTHBIE MpHMEphl YETBEPTHUHOW CTPYKTYpHI OEIKOB
(reMoryI00MH, TaKTaTACTUAPOTeHA3a, KaTaiasa u JIp.).
Homenknarypa u kmaccudukamnus OenkoB. DyHKIMOHaiIbHas Kiaccudukanus OenKoB U
XapaKTePUCTHKA OTICNIbHBIX IPYMI: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AIIUTHBIX, TOKCHYECKHUX,
PELENTOPHBIX M PEryIsTOPHBIX. benku (METalOTHOHEHHBI, TEeMOIJIOOMH U Jp.) Kak
JIETOKCUKAHTHl KCEHOOMOTHKOB B OpraHU3MeE.
Ipakxmuueckue pabomul:

1. Pasoenenue amuHoKUCIOmM MemoooOM pacnpederumenbHol xpomamozspapuu na oymaze.

2. Ilpucomosnenue pacmeopa benka (AuuHo2o anvoymuna). Pazoenenue 6enxkos Kypunozo

Alya no ux pacmeopumocmu. /lenamypayus 6e1xos.

®DepMeHTHI.
PaznooOpa3ue kaTanmuTHUeCKU aKTUBHBIX MOJIekys. KaranuTuuecku akTUBHBIE O€JIKU (SH3UMBI),
karanutuueckn akTuBHbie PHK (pn0o3uMpbl), KaTaIUTHUECKH aKTHUBHBIC aHTHUTENA (aO3UMBI).
Karanurnueckas Gpynknust 6ernxoB. Paznuumst B cBoiicTBax (PepMEHTOB M KaTaJIM3aTOPOB MHOMU
npupozsl. CnennuaHOCTh AeicTBust pepMeHTOB. Poib oTeuecTBenHbIxX yueHsix (M. I1. [1asnos,
A. E. bpaynmireiin, I1. A. DHrensrapAT u p.) B pa3BUTHH 3H3UMOJIOrUU. DepMEHTHI MOHOMEDPDI
(TpHUIICHH, JNHM30IMM) W MYJIBTUMEpHI (TIyTaTHOH-penykTaza). I[loHstne o KodepMmeHTax.
Kodepmentsr — mnepenocunku Bopopoaa u snekrponoB (HAJ], HAJI®, ®A/l), u aroMHBIX
rpynn (AT®, kodpepment-A, HIID-caxapa).
MmuoxxectBeHHble  (popmbl  pepMEeHTOB H HX (DYHKUMOHAIBHOE 3HAa4YeHHE. 3HAYCHUE
UCCJICIOBAaHMUSI MHOXECTBEHHBIX (GopM (epMEeHTOB i1 MEAMLMUHBL. MexaHu3M JeiicTBuUs
dbepmeHToB. DepMeHT-CyOCTpaTHBIE KOMIUIEKCHl. AKTHBATOPbl U WHTHOUTOPHI (HEPMEHTOB.
Biusinue KCeHOOMOTUKOB HA aKTUBHOCTH (DEPMEHTOB.
Homenknarypa u knaccudukanus pepmentoB. [Ipunnuns! kinaccupukanuu GepMeHTOB.
[TpoMbInIIEHHOE MTOJIyY€HHE U TPAKTUYECKOE UCTI0NIb30BaHue pepMeHTOB. IMMOOMIM30BaHHbIE
dbepmenTsl. [lepceKkTHBBI MPAKTUUECKOTO UCIOJIb30BAaHUSI pUOO3UMOB U a03UMOB ISl OOPHOBI C
3a00JIeBaHUAMU YEJIOBEKa.
Ilpaxmuyeckue pabomul:
1. CpasHumenvHblll anaiusz npooyKmo8 KUCIOMHO20 U (PepMeHmamugHo20 2UuOpoiu3a ou- u
ROAUCAXAPUOO08 (Ha npumepe caxapo3vl U Kpaxmaua).
2. Bausnue na akmugnocmu ¢hepmenmos memnepamypul, pH, akmueamopos u un2uoumopos.
ButaMuHbI 1 HEKOTOPbIE Apyrue 0M0J10rMYecKy AKTUBHbIE COeIMHEHMS.
Hctopust OTKpbITUS BUTAaMUHOB. Poib BHTaMUHOB B IHUTAaHWU YEJIOBEKAa U IKUBOTHBIX.
ABHUTaMUHO3bl, THIOBUTaMUHO3bl, THUMNEpBUTAMUHO3bl. COOTHOIIEHHWE BUTAMUHOB U
KO(EpPMEHTOB.
KupopactBopumble BUTaMuHbl. BuTaMuH A 1 €ro ydactue B 3puTenbHOM akre. Butamunsl D, K
u E u ux pons B oOMeHe BemecTB. BogopacTBopuMbie BuTamuHbl. Butamunsl Bi, By, Bs, Bg,
B12, ux 3Hauenue B oomene BemiectB. Butamun C (ackopOuHOBast KMCIOTA).
PazHooOpazue OMOJOTMYECKHM AaKTUBHBIX COCIUHEHHUH: aHTUBUTAMUHBI, AHTUOMOTHKH,
(buTOHINBI, TepOULU/IBI, AePOINAHTBI, POCTOBBIE BelIleCTBa (BaXKHEHIINME MPEICTaBUTENH U
MEXaHU3MBI JEHCTBUSA).
Ipaxmuueckue pabomol:
1. Kauecmeennvle peakyuu Ha 8UmamuHul.
Hyx/enHoBble KHCJIOTBHI U HX O0MEH.
Hctopusi OTKpBITUS M M3YyYEHUS HYKIEHMHOBBIX KHCJIOT, HX XMMHMUYECKUH COCTaB.
XapakTepucTUKa IYPUHOBBIX W INHPUMHUAMHOBBIX OCHOBAHMH, BXOJAUIMX B COCTaB
HYKJICMHOBBIX KHUCIIOT. J[Ba THUIa HYKJIEMHOBBIX KHUCIOT: JE30KCHPUOOHYKIEMHOBAs KHUCIIOTA



(AHK) u pubonykneunoBass kuciota (PHK). Pazmuums mexny JJHK u PHK mo cocraBy
[JIaBHBIX a30THUCTHIX OCHOBAHUMU, MEHTO3aM, MOJEKYJISIpHOW Macce, JOKaIM3aluu B KIETKE U
byakuusim. [enTpanbbiii moctynatr modjekyispHoi ouonorun: JJTHK — PHK — Genok u ero
pa3BUTHE.

Crpykrypa u ¢ynkmuu JIHK. Conepxkanne JIHK B opranm3me u joKaiM3aius €€ B KICTKE
(simpo, mutoxonapuu). Ilepsuunas ctpykrypa JAHK. Ilpoekt «I'eHom uenoBeka». Bropuunas
crpykrypa JHK (mozens /x. Yorcona u ®@. Kpuka). [Tomrumopdusm BTOPUYHON CTPYKTYpHI
JHK (A, B, C u Z-¢popmst IHK). Tpernunas crpykrypa JAHK. Cepxcnmpanuzamus JIHK.
N36b1TounOCTh M KOMIIakTHOCTH MoJiekyn JJHK. Ctpoenne xpomaruna.

Myrtanuu B [IHK u dakropsl, ux Be3piBaromue. Pemapamus ctpykrypsl JJHK u ee 3Hauenue nis
coxpanenus BuaoB. Hacnencteennsie 3a0oneBanus. PHK, nx kmaccudukanus (TPHK, pPHK,
MPHK). ®epments (PHK-nmomumepasa, JIHK-nmonmumepasa, JIHK-nuraza) u 6enkoBsie GhakTopsi,
yuactBytome B pemukauun JIHK. OOpartHas TpaHckpuniuss W €€ 3HA4YeHHe s
CYILIECTBOBaHMs BUPYCOB (Ha IPUMEPE BUpPyca UMMYHOJE(PUIIUTA YEJIOBEKAa U BUPYCOB IPUIIINIA)
U BHYTPUI'€HOMHBIX nepecTpoek. [oHsITHe O MOABMKHBIX T'€HETUYECKUX 3JIEMEHTax W WX 3Ha-
YEHUH ISl SBOJTIOI[MN T€HOMOB.

[TonsiTve o reHeTn4YecKol NHXKEHepuu. [ [pUHIUIIBI U CTPATErMHU MOJIEKYJISPHOTO KIOHUPOBAHUS.
JloCTroKeHMs ¥ IEPCIIEKTHBBI MOJIEKYIISIPHON OMOTEXHOJIOTHH.

Pacnag u 0mocuHTe3 0€JIKOB.

Pacnag GenkoB. @epMeHTHI, OCyIIECTBIsAONIME pacnaa OenkoB. MeTabonu3M aMHHOKUCIOT.
Koneunble mpoaykThl pacriafa O€NKOB W MYTH CBSI3bIBAaHUS aMMuaka B opranusme. [lytu
HOBOOOpA30BaHUsI aMUHOKHCIIOT. AKTHBUPOBaHHUE aMHHOKHCIOT (cuHTe3 amuHoanuwi-TPHK).
Bo3moxHOCTS IEpEnporpaMMHUpOBaHUs TPAHCIISLIUH.

Kon GenkoBoro cuntesa. Mcropust ero otrkpsitus; padotet M. Hupenbepra, C. Odoa, X. T.
Kopansr u np.

YriaeBoabl U UX 00MeH.

Knaccugukanus yrneBonoB. Ilpocteie yrieBoabl (MOHOCaXxapHuibl) M HMX IPEICTaBUTENN
(pubo3a, riaroko3a, (pykrosa, ramgakTtosa). Crnoxsble yriaeBoAsl. Jlucaxapuabl (caxaposa,
JaKkTo3a, ManbTo3a). Ilommucaxapunapl, X CTPYKTypa M IpeJcTaBUTENH (IJIMKOTEH, Kpaxmal,
KJeTyaTka, XUTHH). DYHKIMK YIIIEBOAOB (3HEpreTuyeckas, Meraboindeckas, pelentopHas U
Ip.). I muKonpoTenHbl Kak AE€TEPMUHAHTHI TPYIIT KPOBH.

O6men yrueBomoB. Ilytu pacmama monucaxapunoB. OOMEH THPOBUHOTPATHOW KHUCIOTHI.
I'mukommu3.  CnuproBoe  OpoxkeHue. JleficTBue 93TaHOoNa Ha  OpraHU3M  4YeJlOBEKa.
[TonmudepMeHTHBIE KOMIUIEKC OKHCIUTENBHOIO JeKapOOKCUIMPOBAHUS MUPOBUHOIPAIHON
KUACIOTHL. LUK TpHUKapOOHOBBIX M TUKapOOHOBBIX KUCIIOT, €T0 3HAaUeHHE B OOMEHE BELIECTB U
o0ecreyeHnr opraHu3Ma SHeprHen.

buocunrez yrneBomoB. IloHsTHE O TEepBUYHOM OWMOCHHTE3€ YIJIEBOJIOB. [JIIOKOHEOTeHE3.
buocunTe3 onuro- v nonucaxapuaos.

Ilpakmuyeckue pabomul:

1. Buwioenenue enuxocena u3z neuenu ocusomuvix. ConocmasieHue cmpykmypvl 21UKO2eHA U
Kpaxmana.

2.Kauecmeennvle peakyuu Ha y21e800bi.

JInnuael 1 UX 00MeH.

OOmast xapakrepucTiuka u kinaccudukanus aunuaoB. CTpykTypa U QyHKUMU JUnuIoB. Ponb
JMIAJIOB B IOCTPOCHUU Onooruueckux Memopan. CTpykTypa U (yHKIHH JIUTONPOTEHHOB.
OO6meH >xupoB. Pacnian sxupoB U (3-OKHCIIEHNE BBICIINX JKUPHBIX KUCIOT. [ IMOKCUIIEBBIN LUK
U €ro poJib BO B3aUMOCBSI3M OOMEHA JIMMUAOB U YIIEBOJIOB. MexaHH3M OMOCHMHTE3a BBICIIMX



JKUPHBIX KUCIOT. bruocunTe3 TpurnunepunoB. Hapymenus B oomene xupoB. OKUpeHUEe U €ro
MPUYUHBL.

Bocku, ux crpoenue, GpyHKIMM ¥ NpeAcTaBUTENH (CIepMaleT, MUeauHbld Bock). CTepuubl.
Creposl (xonectepod, sprocrepoi u 1p.). CTpykrypa u GyHKIIUU CTEPOUIOB (X0JIeBasi KUCIIOTa,
cTepounbie ropMoHbl). Docdonunuasl. buonornyeckas posb Gochonunuaos.

Ipakmuueckue pabomul:

1.T'udponusz dxcupog noo oeticmeuem aunasvl. Bauanue scenyu Ha akMu8HOCMb TUNA3BL.
buoJsiornyeckoe okuciaenue u cuures AT®.

Hcropuss u3y4eHHsS NPOIECCOB OHOIOrMYECKOro OKHUCIeHHA. PasHooOpasume ¢depMeHTOB
OHOJOTUYECKOTO OKUCICHHUS.

CucreMbl MUKPOCOMAJIBHOTO OKHCIIEHHS B KieTke. CynepokcuaaucMyTasa, katajiaza 1 ux pojb
B 3all[UTE OPraHU3Ma OT aKTUBHBIX (POPM KUCIOPOAA.

Conpsoxkenue okucinenus ¢ gochopunupoanueM. CyOctpatHoe QochopunupoBanue u
docdopmmpoBanre Ha ypOBHE 3JIEKTPOHHO-TPAHCHOPTHOW 1ernu. [loHATHE O compsraromien
MeMOpaHe MUTOXOHIPUH.

T'opMOHBI U UX POJIb B 00MeHe BelleCTB.

Knaccugpukamuss ropmonoB. CtepougHble TOPMOHBI. MeXaHU3M JEUCTBUS CTEPOUIHBIX
ropMoHoB. IlenTunnpie ropMOHBI. XapaKTEepUCTUKA MHCYJIMHA, TOPMOHA POCTa, TUPEOTPOIMHA,
racTpuHa, Ba3omnpeccuHa. MexaHu3M JAeWCTBUS MENTUAHBIX TOPMOHOB (Ha MpUMEpe TItoKareHa
u uHcynuHa). CaxapHselif Tuaber u ero BUABL.

[Ipourie TOpMOHBI (aapeHATNH, ayKCUH, THOOEpeSUIHHbI, TUTOKMHUHBI, MPOCTArjaHIuHbl), UX
CTPYKTypa U MEXaHU3M JieicTBus. Punusunr-gaktopsl ropMoHOB. HeliporopMoHs! (3HAOPPUHBI
u 3HKe¢anunbl). [IpyMeHeHre ropMOHOB B MEUIIMHE.

IIpo6/ieMbl 6MOXHUMHYECKOI IKOJIOTHH.

DKOJIOT0-0MOXMMHUYECKHE B3aUMOAECHCTBHUSI C Yy4YaCTUEM pPAa3IMYHbIX TPYII OPraHU3MOB.
[TunieBsle geTepreHThl U aHTUUIAHTHL. [IUIeBbIe aTTPAaKTaHTHI U CTUMYJISATOPBL. HakoruieHue
U HCIOJNb30BAHHE >KMUBOTHBIMH BTOPUYHBIX METAaOOIHMTOB pacTeHUH. AHTPONOTEeHHbBIC
OMOaKTHBHBIE BEIIECTBA U IPOOIEMBbI XUMHUYECKOTO 3arpsi3HEeHUs] Ouochepsl.

TemaTuueckoe IJIAHUPOBAHHE

10 kaace
Ne | Ha3Banme pa3nena (6;10xa)| Kosi-Bo yacoB Ha| W3 HUX K0JI-BO 4aCOB, OTBEJJ€HHBIX HA
n/n HU3ydeHue NMPAKTHYECKYI0 YACTh M KOHTPOJIb
pasnena (0.10xa) Jabop. NPaKT. KOHTP.
pao. pao. pao.
1. | Beexenue 2
2. | Bomau e€ ponb B 3
OMOJIOTMYECKUX CHCTEMaX
3. | buoreHHsIe SIIEMEHTHI U UX 8 1
COCIUHEHMS
4. | buoHeopranuveckas XuMus 1 10 2
MeIUIIMHA
5. | Pemrenne 3amad mo oOIIei 4
XHMHUH C MEIHKO-
OMOJIOTHYECKOH
HaIPaBJIECHHOCTHIO
6. | XuMmus B qoManIHeil anTeuke 2 1




7. | O6pa3 *KU3HM U BpEIHBIE S)

TIPUBBIYKH

Htoro 34 - 4 -
11 xaacc
No | Ha3Banme pazaena (6;10ka)| Kosa-Bo yacoB Ha| W3 HEX KOJI-BO 4acOB, OTBEJI€HHBIX HA
n/n u3ydeHue NMPAKTHYECKYI0 YACTh M KOHTPOJIb
pasjena (610ka) Jadop. NMPaKT. KOHTP.
pao. pao. pao.

1. | B3auMOCBsI3b U peryJIsius 1

0o0OMeEHa BEIISCTB.
2. | benku 4 2
3. | depmeHTHI 4 2
4. | ButaMuHBI U HEKOTOpBIE 3 1

npyrue OUOJIOTHYECKU

AKTUBHBIE COETUMHEHUS
5. | HykiienHOBBIE KHUCTIOTHI M UX 4

0o0OMeH.
6. | Pacmiag u 6uocuuTes OEIKOB 3 1
7. | YrueBoasl 1 ux oOMeH 4 2
8. | JIummael 1 UX OOMEH. 4 1
9. | buonoruyeckoe OKMCICHHE U 2

cuate3 ATD
10. | F'opMOHBI U UX POJIb B 2

oOMeHe BEIISCTB.
11. | [Tpo6nembI OMOXUMHYECKON 3

SKOJIOTHH.

Hroro 34 - 9 -
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