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AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«AHATOMHS 1 MOP(OJIOTHS YETOBEKa»
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0bem qucuMIIMHBI (MOayJIs): 4 3.¢€.
144 akagemuyeckux vaca.
®opmMa NPOMEKYTOYHON ATTECTANMHU: DK3aMEH.

Leau u 321241 0CBOEHMS M CUMILIAHBI (MOTYJISA)

HGJ'II) KypcCa — 3HaKOMCTBO CO CTPOCHUEM TEJjIa YCJIIOBEKA, €T0 OPpraHOB U TKaHeﬁ, IpeaACTaBICHUC

O ITOJIOKCHUH YCJIOBCKA B CUCTCMC )KMBOTHOT'O MHpPaA.

3ana4yn Kypca: noJyuyeHue 3HaHUI M0 aHATOMUU YeJIoBeKa, I0 MOP(OIOTHH €ro OpraHoB U
CHCTEM, IOJlydYeHHE MpPEeJCTaBIeHUNA OO0 SBOJIIOLIMH, PACOBBIX OCOOCHHOCTSAX, CBEJCHUH 00

aHTPOIIOTEHE3E.
IInanupyemble pe3yabTaThl OCBOCHHSA

B pe3yjibTate OCBOCHHUA JUCHHUIIJIMHBI 06yanOH_[I/II7ICSI JOJIKCH 06J'Ial[aTB CJICAYIOIUMU

KOMIICTCHIIUSMMU

OIIK — 4: cnocoOHOCTBIO TPHUMEHATh MPUHIUNBI CTPYKTYPHOHM U (YHKIHMOHAIHHON
OpraHu3anuy OMOJIOTHYECKUX OOBEKTOB U BJa/ICHUEM 3HAHHEM MEXaHM3MOB FOMEOCTATUYECKOM
peryisiiuu; BIIQJACHUEM OCHOBHBIMHM (PU3HOJIOTMYECKMMH METOJaMU aHau3a U OICHKHU

COCTOSHHUA KUBBIX CUCTEM.
B pe3ynbraTe 0cBOSHUS IUCIUTUIMHBI 00YUYaIONIHICS TOJIKEH:
3HaTh:

- Anaromo-mopdororudaeckne OCoOEHHOCTH CTPOSHUS OpPraHOB YENOBEKa, WX Tomorpaduro.
3aKOHOMEPHOCTH (OPMUPOBAHHUSI OPraHOB U CUCTEM B MPOIIECCE OHTOIeHE3a KaK OTpaKeHHe

¢unorenerndeckoro pazButus. OcoO0eHHOCTH MOP(HOIOTHUECKOTO CTPOCHUS YEIOBEKa
YMeTh:

- YcraHaBIMBaTh B3aHMMOCBS3b aHATOMHUYECKOIO CTPOCHUA U (I)YHKI_[I/II/I OpTaHoOB. HpI/IMCHHTL
3HaHUSA QAQHATOMHUYCCKOI'o CTPOCHHA OpraHusMa s COXpaHCHUA 310POBbA. Bricka3pBaTh
CYKIACHUA 00 OCHOBHBIX HaIlpaBJICHUAX Pa3BUTUA OpPraHOB M CHCTCM OpraHu3Ma 4YCJIOBCKA.

[TpuBOIUTE apryMeHTHI U (haKThI
Baagern:

- HaBweikamu MOp(l)OHOFH‘ICCKOfI OICHKKU OpraHu3Ma 4YCJIOBCKa B AHTPOIIOJIOTHYCCKUX

HCCIIEIOBAHUSAX.
Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)
[TocnenoBarenbHOCTH OCHOBHBIX PA3AEIOB JUCUUILIAHBI:

1.BBenenne B HayKy aHatoMuro. MIcTOpus pa3BUTHsI 3HAHUHU O YEJIOBEYECKOM OpraHU3Me.

2.YueHue 0 CKeJIeTe U €ro COeTUHEHHSIX (OCTEONIOTHS U CHHJIECMOJIOTHS)
3.Yuenue o Mpllax (MHOJIOTHUS)

4.BHyTpeHHHE OpraHbl (CIVIAHXHOJIOTHS)

5.MouenonoBoi anmapar



6. DHIOKPUHHBIE KEJE3bI
7.Cocyaucrasi cuctema (aHIHOJIOTHS)
8.HepsHas cuctema

9.CeHCOpHBIE CHCTEMBI



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«buonornveckre OCHOBBI PACTEHUECBOICTBAY
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0bem qucuumauHbl (Moayas): 4 3.e., 144 akanemMuyeckux yaca.
®opma NPOMeKYTOUYHON ATTECTANMHU: dK3aMEH

Lesnu u 3a7a4n 0CBOEHHMA TUCHUTLIUHBI

Llenpl0 MUCHMIUIMHBI sBIsieTCS (OPMHUPOBAHUE Yy CTYAEHTOB 3HAHUH O OHOJIOTMYECKOM
pa3zHoOo0pa3uu KyJIbTYPHBIX PACTEHUN, METOJAM HU3YyYEHHS U COXPaHEHHs] B COOTBETCTBHH C
COBPEMEHHBIMU TPEOOBAHHUSIMH.

B 3amaun qucHMIUIMHBI BXOJIUT OOY4YEHHE CTYJIEHTOB METOJaM OINpEACNICHUS M ONUCAHMS
KYJIbTUBUPYEMbIX BHJIOB, MOJBHAOB, PAa3HOBHJIHOCTEHl OCHOBHBIX CEIIbCKOXO3SHCTBEHHBIX
pacTeHuid; HaONIOJEHUM 3a HSTallaMUd OpraHoreHe3a C Y4YeTOM HX TpeOOBaTENbHOCTH K
HKOJIOTHUECKUM (PaKTOpam

I[Inanupyemble pe3yibTaThl 0CBOEHHSA

BbInmyCKHUK, OCBOMBIIHMH JAHHYIO TUCIMIUIMHY NIPOrpaMMbl OakajgaBpuaTa, JOJDKEH 001a1aTh
CJIEYIOIUMU KOMIIETCHIIUSIMU:

CrniocoOHOCTh MOHMMATh 0a30BBIE MPEACTABICHHUS O Pa3HOOOpa3uu OMOJOTMYECKHX OOBEKTOB,
3HauYeHHE OuopazHooOpasmsi IS YCTOWYMBOCTH OHOC(EpPHI, CIOCOOHOCTHIO HCIOJIb30BaTh
METOAbl HAOJIOJICHHs, OINUCAaHMA, WACHTH(PUKALNY, KIacCCUPHUKAIUK, KYyJIbTUBHUPOBAHUS
ounonornuecknx 00bexToB (OIIK-3).

CrniocoOHOCTh IKCIUTyaTHPOBATh COBPEMEHHYIO ammaparypy U 000pylOBaHME Ul BBITOJTHEHUS
HAy4YHO-HCCIIEeI0BAaTEeNIbCKUX MOJIEBBIX U JIabopaTopHbIX Onosnornyeckux pador (I1K-1).

B pe3ynbTaTe OCBOCHUS AUCIMILIMHBI 00YYaIOUMiics JOKEH:

3HaTh: OTJIMYUTENbHbBIE MIpU3HAKU BHYTPHBHJIOBOTO  Pa3HOOOpasus OCHOBHBIX
CEeJIbCKOXO35IMCTBEHHBIX PACTEHUH (IIIEHUIa, SYMEHb, OBEC, FOPOX, KapTodesab, MHOIOJIETHUE
0000BBIC U 3JIaKOBBIE TPaBbl); OCOOEHHOCTH OHMOJIOTUM PACTEHUH M WX peakmuud Ha (hakTopsl
OKpY’KaroIlien cpeabl.

YMeTh: OpUEHTHPOBATHCS B OMOJIOIMUYECKOM pa3HOOOpa3uM KyJIbTUBUPYEMBIX PpACTEHHM
(arpoOnopa3zHo00pa3um); UCIOIb30BaTh MOJYUYEHHBIE 3HAHUS JJIs PACLIIMPEHMsI apealla MOJEBbIX

KYJBTYP.

Kparkoe coaepxxanue 1MCUMIIMHBI (MOXYJIs1)

OCHOBOIIOJIOKHUKH pacTeHHEBOACTBa B Poccun

O6mas 6uonoruueckas XxapakTepUCTHKA 3ePHOBBIX XJIeOOB

CpaBHuUTENbHAs XapaKTEPUCTHKA O3UMBIX U SPOBBIX 3€PHOBBIX KYJIbTYp. O3MMBbIE KYJIbTYpHI.
3UMOCTOMKOCTh U MOPO30yCTONYMBOCTb.

OOm1ast XxapaKTepUCTHKA 36pPHOBBIX KYJIbTYp (XJIEOHBIX 3JIaKOB).

Paznoo6pasue pona Triticum L.

PasznooOpasue pona Hordeum L. u pona Avena L.



3epHOBbIe 0000BbIE KyJIbTYpPhl KAK HCTOYHHUK BHICOKOKQUECTBEHHOTO OeJKa.

OO61as XxapaKTepUCTHKA 36pHOBBIX O0OOBBIX KYJIbTYD.

Bbuonoruueckne 0cOOEHHOCTH ropoxa.

MacnuyHble KylbTypbl (IIOACOTHEYHUK).

Mopdornoruyeckre 0COOEHHOCTH CEMSH MacIHUYHBIX KYJIbTYP.

Mopdorornyeckiux aHalnu3 CeMsSH W MPOPOCTKOB MAaCIWYHBIX KYJIbTYp (ITOJICOTHEYHHK, JICH,
cos, (aconn).

Macnu4aHsie KyJIbTYpHI (JIEH, COs).

Mopdornoruyeckast XxapakTepUCTHKa pacTeHUi JIbHA U COU.

Teoperndeckre U MPHUKIIATHBIE OCHOBBI COBPEMEHHOTO PAaCTEHUEBO/ICTBA.

Kny6nernozs! (kapTodens).

BHemrHee u BHyTpeHHee CTpOeHHE KITyOHs KapToders.

KopMoBbIe 1 MEIOHOCHBIE PACTECHUSI.

MHoroeTHHE 371TaKOBBIE TPABHI.

OmnpeneneHre BUI0B MHOTOJIETHHUX 3JIaKOBBIX TPaB.

OmpenenieHne BUI0B MHOTOJIETHUX O0OOBBIX TPAB IO CEMEHAM.

MHoroseTHie U 0JJHOJIETHUE KOPMOBBIE O0OOBBIE KYJIBTYPHI.

Omnpenenenre BU0B MHOTOJIETHUX 00OOBBIX TpaB IO MPU3HAKAM CEMSH U pacTEHUII.
CoBpemeHHble Ja0OpaTOpHbIE W TOJEBBIE METOJbl H3yUeHHs OHOJOTMYECKHX CBOWCTB
KYJIbTYpHBIX PAaCTECHHIA.



MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS
POCCUICKOU ®EJEPALIUN
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yUpeKJIeHUE BBICILIEr0 00pa3oBaHUs

«TIOMEHCKUI T'OCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAIIUS K PABOYEM I[TPOI'PAMME JIUCLIATIMHBI (MOJIYJIS)
«bHOTOTUYECKUI KOHTPOJIb OKPYKAIOIIEH CPEIIbI»
Hanpagnenue noarorosku (cnenuanbHocTh): 06.03.01 buonorus
npod ik (CrienranTnu3alys, MarucTepckas mporpamma): buoskomorus
dbopma oOyueHus: ouHas

O0bem quCcUMIIMHBI (MOayJIs): 4 3.¢.
DopMa NPOMEKYTOUYHOM aTTEeCTALMM: dK3aMEH.

Hesan 1 3a1a4m 0CBOEHMS TUCUMILIIMHBI (MOXYJIs1)

Ilenpro Kypca sIBIsI€TCA 0O3HAKOMIIEHHE C METOAAMH OLICHKU COCTOSIHUS OKPY KaroLIEH Cpellbl Ha OCHOBE
OMOMHINKATOPOB U OMOTECTOB.

B 3amaun kypca BXomuT: 1) M3yyeHHE TEOPETHUECKUX OCHOB OMOMHIMKAIIMM, KaK OLIEHKH M3MEHEHHM
OKpYyXaroIiel cpeibl, BbI3BAHHBIX AHTPONOTEHHBIMH  BO3IACHCTBHSIMH;, 2) H3YYEHHE OCHOB
HKOTOKCHKOJIOTMM KaK TeOopeTHYecKoW O0a3bl OMOMHIMKAIMK 3arps3HEHUs] OKpYXKarolled cpenbl; 3)
U3y4YeHHE OCOOCHHOCTEH OWOMHAMKAIIMM Ha pa3HbIX YPOBHIX OpraHM3allMM >KUBOM Mmatepuu; 4)
O3HAKOMJIGHHE C METOIaMU M 00BEKTaMU OMOMHIMKAIIMKA ¥ OMOTECTUPOBAHUS; 5) OBJIAJICHUE METOaMH
OILICHKH M OIHMCAHUS PEe3yJIbTaTOB OMOTECTOB.

Ilnanupyembie pe3yabTaTbl 0CBOCHHS

B pesynbrate ocBoeHnss OOII BBITYCKHHK J0JDKEH 001a1aTh CIEAYOMMMHI KOMITCTEHIUAMHU:

- CIIOCOOHOCTHIO MPUMEHSTH 0a30BBIC MPEACTaBICHUS 00 OCHOBaX OOIIEH, CHCTEMHON M MPUKIIATHOMN
9KOJIOTUH, IPUHLMIBI ONTUMAJIBHOIO IPUPOAOIOJIB30BAHUA M OXPaHbl IPUPOABI, MOHUTOPHUHIA,
OLIEHKH COCTOSIHUSI TPUPOJIHOM cpebl U oXpaHbl xkuBoil npupoas! (OI1K-10);

- CIIOCOOHOCTBIO MPHUMEHSATh Ha MPAKTUKE IPHUEMBbl COCTABJICHUS HAYYHO-TEXHUYECKHX OTYETOB,
0030pOB, aHAIUTUYECKUX KapT U MOSCHUTENbHBIX 3alHMCOK, M3JIaraTb U KPUTHYECKH aHAJIU3UPOBATH
MoJIy4yaeMyro MH(GOPMAIMIO U MPEJICTaBIATh PE3yJIbTaThl MOJEBBIX M JAO0OPATOPHBIX OMOIOTHUECKUX
uccneposanuii (I1K-2).

B pesynbrare 0CBOCHUS TUCIMITIMHBI 00YYatOLIMiCs JOKEH:

3HaTh: OCHOBHBIE TIOHATUS M BUAbl OWOMHIMKALIMHU, OCOOEHHOCTH pACTEHHH, KUBOTHBIX,
MHUKPOOPTaHU3MOB KaK HMHIUKATOPOB; HKOJOr0-(U3MOJOTOTMYECKHE OCHOBBI OHMOMHAMKALMHU U
OMoTeCTUpPOBaHMSI, TIepEeYeHb CTaHIAPTHBIX TECT-OOBEKTOB U TPeOOBaHUS K HUM; OCHOBHbBIE MOHSITHS
TOKCHKOJIOTMH, METOJIOJIOTHI0 OMOT€OXUMHYECKONW MHMKAIIMK; OCOOCHHOCTH OMOMHIMKAIIMK Ha pa3HbIX
YPOBHSIX  OpraHM3allMM  >KUBOM  HPHUPOJAbl  (KJIETOYHOM, OpPraHU3MEHHOM,  MOIYJISILIUOHHOM,
OMOIIEHOTUYECKOM); TEPMUHOJIOTHIO, METOAOJIOTHIO M 00JacTH MPUMEHEHHs JaHadTHON MHIUKAIUHY;
COBpEMEHHBbIE 00JaCTH MPUMEHEHHUs] OUOMHIUKATOPOB, OCHOBBI MPOBEIEHHUS MOHUTOPHUHIOBBIX
UCCIIEI0BAHUM.

YMeTh: BbIOUpaTh Hanbosiee MOAXOISAIINE ISl PEIIEHUs TPAKTHUYECKUX 33a]1a4 METOAbI U OOBEKTHI
OMOMHJMKAIMM, TEeCT-O0BEKTHl M TECT-QYHKUUH; IUIAHUPOBATH TOKCHKOJIOIMYECKHH SKCIIEPUMEHT,
CTaTHCTUYECKU 00pabaThiBaTh, aHATU3UPOBATH U OMUCHIBATh €r0 Pe3yibTaThl; JaBaTh PEKOMEHIALUU 110
YCTaHOBJICHUIO IIPEAEIbHO-IONYCTUMBIX KOHLICHTPAUMW W JIPYTUX MPEACIIbHO-AOIYCTUMBIX HOPM,
UCXOJSl U3 JIaHHBIX OMOTECTHpPOBAHUS; JaBaTh 3aKJIIOUEHUE 00 SKOJOTMYECKOM COCTOSHUM OOBEKTa
UCCIIEI0BAHMS.



Kparkoe conepxxanne 1ucuMIMHbI (MOXYJIs1)
Teoperudeckasi 4acTh (TeMbI JIeKIIUI)

PN R

9

10.
11.
12.
13.
14.
15.
16.
17.

"OcHoBbBI OMONHAUKALIANA"

"OCHOBBI PKOTOKCHKOJIOTUH"

"OcobeHHOCTH OMOMHINKAIIMHA Ha YPOBHE OMOXMMHUYECKUX M (PU3HOJTOTUIECKUX peakini”
"Ocob6eHHOCTH OMOMHIUKAIIMY HAa OPraHU3MEHHOM ypOBHe"

"Oco0eHHOCTH OMOVHINKAIIMY HA MOMYJISIUOHHOM 1 OMOIIEHOTHYECKOM YpPOBHSIX "
"JlanmmadTHas UHAUKAIMS "

"HampaBnenus nanamagTHOW HHAUKAITAN"

"CoBpeMeHHbIE 00J1aCTH IPUMEHEHUSI OMOMHIUKATOPOB"

"DKOJIOrMYeCKUI MOHUTOPUHT, KAK HHCTPYMEHT KOHTPOJISI KA4eCTBA OKPYKAKOLIEH cpeibl”
"MOHMTOpPHHTI Ka4eCcTBa IPUPOJHBIX CPeXl; BO3AYX"

"MOHHMTOpPHHI Ka4eCTBa MPUPOIHBIX Cpell; Boaa"

"MOHMTOPHHTI Ka4eCTBa IPUPOIHBIX Cpel; mouBa”

"MOHHUTOPUHT COCTOSIHUS €CTECTBEHHON OMOTHI; pacTeHus"

"MOHUTOPUHT COCTOSIHHUS €CTECTBEHHON OUOTHI; )KUBOTHBIE"

"KOoMIUTEKCHBIN 3KOJOTHYECKUIT MOHHUTOPHHT; METOIOJIOTHS"

"MOHUTOPUHT OHOJOTHMYECKOT0 Pa3HOOOpasus sKocucTem"

"IKOJOrHYECKOE MPOTHO3UPOBAHUE U MOJICIIMpOBaHUE"

IIpakTH4yeckas yacThb

1.

2.

S N

10.
11.
12.
13.
14.
15.
16.

17.

"HMcnonb30BaHUEe paHHUX CTAaJUi OHTOreHe3a PhIO JJIi TECTHPOBAHUS CTOUHBIX BOJ, COAEPIKAIIMX
opro-kpe3on". ITpaktukym Nel.

"HMcnonb30BaHUE METOAA IEPEKHUCHOTO OKHUCICHHMsS JIMIUAOB Juid OMOTeCTHpOBaHUS Box'.
[TpaxTuxym Ne2. Kontponbnas pabota Nel.

"buoTtecTupoBaHHE MO MOBEACHUYECKUM pEAKLUAM BOIHBIX >KMBOTHBIX'": mpakTukyM Ne3. «Metog
OMOTECTHPOBAHMUS BOJ IO YPOBHIO JBHUraTeIbHOM aKTUBHOCTH HWH(QYy30puii»; mpakTukym Ned.
«Meto 6UOTECTHPOBAHUS BOJ 1O CMEHE CTATUYHOTO COCTOSIHUS HA JMHAMHYHOE Y MEIUIIMHCKON
MIUSBKI

"MeToJ OLIEHKM TOKCHYHOCTM M MYTareHHOCcTH cTouHbIX BOJA". Ilpaktukym Ne5. KonrtponbHas
pabota No2.

"OrneHka cternenu carnpooHocT Bogoema". [Ipaktukym Ne6.

"buouHaMKalys B pelIeHUH MPUKIaIHbIX 3a1a4". Kondepenus.

"CoBpeMeHHbIe MeTo bl OnonHIuKau'". Kongpepenmus.

"UToroBelii KOHTpOJb Mo Onoky 1. buomnnukanus u tokcukosnorus". KonrponpHas pa®ota Ne3.
TectupoBanue no 670Ky 1.

"OKOJIOTMYECKUH MOHUTOPHHI, KAK HWHCTPYMEHT KOHTPOJISI KaudecTBa OKpyXKaroled cpeasl'.
Cemunap 1.

"MHCTpyMEHTAIBHBIC WU OMOJOTUYECKUE METOIbl MOHUTOPHHTA MPUPOIHBIX cpex’’. JIucKyccusi.
"MOHUTOPUHT COCTOSIHUA €CTeCTBEHHOM OnoThL." CemuHap 2.

"KomrnekcHslil 3konorudecknidi MOHUTOpUHT". CemuHap 3.

"Metoasl MonuTOpHHra'". Ilpesenranun.

"Meroast MonuTOopuHra'. [Ipesenramumu.

"Metoasl MonuTOpuHra'". Ilpesenranun.

"OT1paboTKa TMPAKTHUYECKUX MPUEMOB OIEHKH COCTOSHUSI 3€JICHBIX HACaXJICHWA B YCIOBUSIX
ropojickoit cpezpl.” [1oneBoi IpakKTUKYM.

"KamepanbHas 00paboTka MJaHHBIX, TOJYYEHHBIX TIPUH HATYpPHOM OOCIIEJOBAaHUU 3€JIEHBIX
HacaxeHuil ropoaa. " [Ipaktukym.



MUHUCTEPCTBO HAVKU U BBICHIEI'O OBPA3OBAHUS
POCCHUNCKOU OENEPAILINN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YUPEKICHUE BBICIIETO 00pa30BaHMUsL
«TFOMEHCKHWU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN [TPOTPAMME JJUCLATIMHBI (MOJIYJIS)
«buonorust pa3MHOXEHUS U Pa3BUTHUS»
Hamnpasnenue noarotosku (cnenuanbHocTh): 06.03.01 buonorus
npoduis (crienuanu3aiys, MarucTepckas nporpamMmma): buoskonorus
¢dbopma oOydeHus: ouHast

TpynoemkocTs aucuunaudbl (moayas): 4 3ET, 144 ayoumopnulx uacos.
®opma NPOMeKYTOYHON ATTECTANMHU: SK3aMEH.

esn u 3a1a4m 0CBOEHMSI AUCUMILIIMHBI (MOXYJIs1)
[lenp Kypca — O3HAKOMHUTH CTYJIEHTOB C 3aKOHOMEPHOCTSIMU Pa3MHOXKEHUS U HWHIAUBUIAYAIBHOTO
Pa3BUTHS OPTaHU3MOB KakK (PyHIaMEHTaIbHON OCHOBOMW KU3HEHHBIX TPOIIECCOB.

3amaveil TUCIMIUIUHBI SBJISETCS U3yYeHHE OCHOBHBIX 3aKOHOMEPHOCTEH OHOIOTHH Pa3MHOKEHUS
KUBOTHBIX, OCHOBHBIX JTAallOB OHTOTEHE3a, (ha3 IMOPHOHAIBHOTO Pa3BUTHS, MEXaHU3MOB POCTa,
Mopdorenesa u nutoaupHepeHIHaNN, TPUIUH MOSBICHUS aHOMAaTHH pPa3BUTHUS

ILnanupyemble pe3y/ibTaThl OCBOCHUSA
B mporiecce ocBoeHUs AUCHUIUIMHBI BBITYCKHUK JTOJKEH 00J1afiaTh CIeAyIOUIe KOMIIETeHIIUEH:
OIIK 9 - criocoOHOCT HCIIONB30BaTh 0A30BbIE MPEACTABICHHUS O 3aKOHOMEPHOCTSIX BOCIIPOU3BEACHUS U
HHAWBUAYAJIbHOI'O  PAa3BUTUA OMOJOTMYECKUX 06'I)CKTOB, METOAbI  IMOJYUYCHHUA U pa6OTI)I C
IMOPUOHAIIBHBIMU OOBEKTaMHU.
B pesynbraTe n3ydeHus AMCLUIUIMHBI, CTYACHT JOJLKECH

3HaTh:

OPUHLMIBI, 3aKOHOMEPHOCTH, METOAbl U  COBPEMEHHBbIE HaIlpaBJICHHUS OHUOJIOTHH
VHJVBHIyaJIbHOTO Pa3BUTHUS KUBOTHBIX,

CPaBHUTEIbHO-MOP(OJIOrMYECKHE AaCleKThl HMHIUBUAYAJIbHOTO Pa3BUTHS  OPraHU3MOB
Pa3INYHBIX TAKCOHOMUYECKUX TPYIIL..

Ymers:

UCIOJIb30BaTh METO/I0JIOTMYECKUE TOCTUKEHUS U MEPCIEKTUBHBIE HAMPABICHUsI OMOIOTHH
pasBUTHA IS pellICHUs] MEULIMHCKUX, CEIbCKOX03HCTBEHHBIX MP00IeM, AMarHOCTUKHU COCTOSIHUS U
OXpaHsbl PUPOTHOMN CPEJIBI;

IIPOBOAMTH aHAIN3 HAYYHOM JINTEPATYPHI;

nproOpeTaTh HOBBIC 3HAHMSI, UCTIONB3Ysl HHPOPMALMOHHBIC TEXHOJIOTHH.

Kpartkoe cogep:kanue 1ucCUHNIUHBI
OcCHOBHBIE pa3/Jielbl JUCIUIUIUHBL:

1. Tlpemmer GMONOTHU Pa3MHOKEHHS M Pa3BUTHUS, €€ MECTO CPEIU APYTHX OMOIOTHIECKUX HAYK.
Hctopust ydeHuss o0 WHAMBHIYaIbHOM pa3BHUTUU. MeETONbl OWOJOTHH WHIUBHIYaJTHLHOTO
pazButui. [Ipedhopmusm u smureHes.

2. Tamerorenes. Mopdonorus u ¢pusnomnorus ramer. Cnepmatorenes. CTpoeHne CEeMEHHUKOB.

3. SliiuexneTkn CTpoeHWEe U cBoicTBa. SiineBsle  oOomouku. CTpoeHHWE — SIMYHHKA.
[TocnemoBatenbHbBIC CTAIUU OOTEHE3A.

4. OmnonotBopenue. O0IIas XxapaKTeprUCTHUKa POLIECcca OII00TBOPEHHS U €ro OMOJIOTHYECKOE
3HaveHue. [lapTeHoreHes, rTHHOTEHE3, aHPOTeHE3.



O *

Hpobnenune. Obmas xapakTepucTHKa mnpoiecca apoonenus. OCOOCHHOCTH JENICHUs KIETOK B
nepuoA pobnenus. Tumsl ApoOaeHwUs.

lactpynsamus. OOmiast xapakTepucTHKa mporecca ractpyisinun. (OOpa3oBaHue BYX-,
TPEXCIIOMHOTO 3apOIbIIIa.

Pannee pa3BuTHE TaHIIETHUKA.

Pannee paszButne ampuouii.

PanHee pa3BuTHE YenIoBeKa.



MUMHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS
POCCHUHNCKOU ®ENEPALTNN
denepalibHOE TOCYJApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOe

YUPEKIACHUE BBICIIETO 00pa30BaHHSL
«TFOMEHCKHNU I'OCYJAPCTBEHHBI YHUBEPCUTET»

AHHOTAIIUSA K PABOYEN I[TPOT'PAMME JIUCLIATUIMHBI (MOJIYJIS)
buomonexynsl
Hanpagnenue noaroroku (cnenuanbHocTh): 06.03.01 buonorus
npoduis (crienuanusalys, Marucrepckas nporpamMma): buoskosnorus
dbopma oOyueHus: ouHas

TpynoemMkocTh AMCHUIINHBI (MOAyJis1): O0Ias TPYJOEMKOCTb JUCLHHUILUIMHBI COCTaBIIsAET 4
3aueTHBIEe eauHNIIbI, 144 akageMUJecKHnX Jaca.

®opmMa NPOMEKYTOYHON ATTECTALMHU: 3a4eT.

esn 1 32124 0CBOEHMSI AUCUMILIIMHBI (MOXYJIs1)

Lenb: dopmMupoBaHue y CTYJCHTOB MPEACTaBICHUS O TOM, YTO KIJAcChl OMOMOJIEKYI -
OeNKU, JTUMUJIBI U YTJIEBOABI SBISIOTCS BaKHEHIIMMU COCTABIISIOIIMMU KUBBIX KJIETOK, 0a3MCHBIMHU
3JIEMEHTAaMH YHEPreTHUECKOTO U MIACTUUECKOro oOMeHa. M3yueHre MoIeKyIsspHOM IOTUKHU )KUBOM
MaTepuH.

3anaun: U3yuyuTh CTPYKTYpPY M CBOICTBAa OCHOBHBIX KJIACCOB OEJIKOB, JIMITU/IOB U YIJIEBOJIOB,
00CYIUTh OCHOBBI PHEPreTHYECKOr0 METa00IM3Ma KUBBIX KJIETOK C Yy4aCTUEM aMUHOKHCIIOTHBIX,
JUMHUIHBIX U YTJIEBOJHBIX KOMIIOHEHTOB, POJb JIMIHUIOB, YIJIEBOJOB, aMUHOKHCIOT U OEIKOB B
peai3alliyd  KJIETOYHBIX (YHKUIMH, OCBETHTh OCHOBBI OHOCHHTE3a, OOCYIWUTh B3aUMOCBSI3b
JIMIUHOTO, YTIIEBOJHOTO M OETKOBOr0 0OMEHa.

Ilnanupyemsle pe3y/ibTaTbl OCBOCHUS
Komnerennuu oOyuaromierocsi, GopMupyemble B pe3yibTaTe OCBOEHUS TaHHON TUCLMIUIMHBIL:
OIIK-5 crmocoOGHOCT, NPUMEHSATh 3HAHUE MPUHIMUIIOB KIETOYHOM OpraHU3aluu OHOJIOTHMYECKUX
00BEKTOB, OMOPHU3NUECKUX U OMOXMMHYECKHX OCHOB, MEMOPAaHHBIX MPOLIECCOB M MOJIEKYJISAPHBIX
MexaHu3MoB kusHeznesTenbHocTH; [IK-2 crmocoOHOCThIO NpUMEHSATh Ha MpaKTUKE MPHUEMBbI
COCTABJICHUSI HAYYHO-TEOPETHUECKUX OTYETOB, 0030pOB, AaHATUTHUYECKUX KapT M MOSICHUTEIbHBIX
3alHCOK, M3JaraTh M KPUTUYECKH aHAJIM3UPOBATh MOIy4daeMylo HHGOPMALMI0O U MPENCTaBIATh
Pe3yJIbTATHI MOJEBBIX U JTA0OPATOPHBIX OMOJIOTHUECKUX MCCIIETOBAHHMN.
[lepedens uIaHNPyEMBIX PE3YIBTATOB OCBOCHHUS TUCHIUTIIINHBIL:

3HaTh:

- 001Ke OMOXMMHUYECKUE acCIeKThl (PYHKIIMOHUPOBAHUS )KUBON MaTepu;

- CBOIicTBa ()EPMEHTOB U UX POJIb B KJIIETOYHOM META00JIN3ME;

- poJib OMOMOJIEKYJ B SHEPTeTHUYECKOM U TIACTUYECKOM OOMEHE KJIETOK;

- OCHOBHBIE 3TaIlbl JHEPTeTHYECKOTO METa00IN3Ma;

- OCHOBHBIE YHEPr03aBHUCHMBIE ITPOLIECCHI B JKUBBIX KIETKAX;

- OCHOBBI OMOCHHTE3a OMOJIOTHYECKUX MAaKPOMOJIEKYJI.

YMmers:

- IPOBOJIMTH AHAJIU3 HAYYHOU JINTEPATYPHI;

- MpUOOpeTaTh HOBBIE 3HAHUS, UCTOIb3YsI HHPOPMAIIHOHHBIE TEXHOJIOTHH;

- IPUBOJIUTH APTYMEHTHI U (DAKTHI.

Bnaners:
- HaBBIKaMU MOJArOTOBKH M UCIOJIb30BAHUS MTPE3EHTALIMOHHOIO MaTepraa;
- HABBIKAMH Hay4YHOU JUCKYCCHUU.
Kparkoe cogepxanue 1uCHMIIMHBI
1. Kimaccudukanus u o011re CBOMCTBa YTIIEBOIOB.
2. PacnpocTpaHeHre B NPHUPOJIHBIX 0OBeKTax. BakHeiime mpeacTaBUTENId MOHO-, OJIUTO- U
MTOJINCAXAPHUIOB.



3. CtpoeHue u OMoIoTHYecKas pojib CMEUIAaHHBIX YTIIEBOACOACPKAIINUX OUOTIOIMMEPOB.
4. OCHOBHBIC HaIpaBJieHUs OMOCUHTE3a yTIIEBOJIOB. [ TIOKOHEOTeHE3.

5. [Nomucaxapuabl KJIETOYHBIX CTEHOK M KJIIETOUHBIX 000JIOUEK.

6. Kimaccudukanus u o01re CBoMCTBa JIMITHIOB.

7. JIunuael - MOJEKYIAPHbIE KOMIIOHEHTHI OMOJIOTHYECKIX MEMOpaH.

8. buocuHTe3 paznuyHBIX KJIACCOB JIUMHIOB.

9. MuTerpanust yriieBOAHOTO U JIMMTUAHOTO 0OMEHa Y MIICKOTUTAIOIINX.

10. JlumompoTeunpl TIUIa3Mbl KpPOBH CTPOCHME, KIacCHUpUKalus, OHOJIOrHYecKast
JUArHOCTUYCCKOEC 3HAUCHUE.

11. Amunokucnotsl. Ilentnasl. OcCHOBHBIE CBOMCTBA.

12. Boigenenue OCIKOB.

13. CtpykTypa 6enKoB.

14. Xumnueckas moaudukarnus 6ernxoB. [TocTTpancnsironHas Moaudukanus Oenka.
15. Muoroobpasue 0eIKoB.

pOJIb,



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«buopenenmus, OnoMmeMOpaHbD»
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas nporpamMma): buoskomnorus
dbopma oOydeHus: ouHast

O0bem qucuMIIMHBI (MOayJIs): 4 3.¢€.
144 akameMHUYECKHUX Y4acOB.

®opma NPOMEKYTOYHOMN ATTECTANMHU: DK3aMEH.

Leau u 321241 0CBOEHHS M CUMILIAHBI (MOTYJIsSA)
Lenbto Kypca sSBIsSETCS] U3yYeHHE OCHOB HayKH O OMOJIOTHYECKUX PELeNTOpax U aHaau3aTopax,
CTPYKTYpPHOM OpraHu3anuu U QyHKIHUNA OMOJOTHYECKIX MEMOpaH.
3agaum Kypcea:

1. chopmupoBats npencTaBicHusi 00 OMOXUMUYECKUX MEXaHU3MaX B3aUMOJICHCTBUS KIETOK,
OpraHU3allMH U CBOMCTBAX PEIENTOPHBIX OEITKOB

2. chopMHpOBaTh MPEACTABICHUIN O (U3UOIOTHUECKUX U OMOPU3NIECKIX OCHOBAX,
0COOEHHOCTSIX M MeXaHW3MaX (PYHKITMOHUPOBAHHS aHATM3ATOPHBIX CUCTEM

3. U3y4UTh CTPOEHHUE U CBOMCTBA MEMOpaH U X KOMIIOHEHTOB

4. U3y4nuTh OMOXUMHIO MEMOPaHHBIX TTPOIIECCOB
Ilnanupyemble pe3yibTaThbl 0CBOCHUS
B pesynbTare oOCBOEHHS AHMCHUUIUIMHBI OOyd4aromuiics JOJDKEH o0anaTh CIeAYIOUUMHI
KOMIIETEHLIUSIMU:

Kon 1 HauMeHOBaHUE KOMITETCHITUH KommoHeHT
(3HaHMEBBII/ HYHKIIMOHATLHBIN )

OIIK-5: crtocoOHOCTH TPUMEHSTH 3HaerT:

3HAHUE TPUHIUIIOB KJICTOYHOM - Kpyr BOIPOCOB OT OJJICMEHTApHBIX IPOIIECCOB Ha
OpTaHu3anry OMOIOTUIECKUX MOJIEKYJIIPHOM YPOBHE, YJIbTPACTPYKTYpbl U HEUPOJIOTUU B
00BEKTOB, OMO(DU3NICCKUX U TOM WJIM WHON MOJAILHOCTH, JIO IIEJIOCTHOTO BOCHPHUSATHUS
OMOXMMUYECKIX OCHOB, MEMOPaHHBIX BHEIIIHET'0 MUPA U MECTa OPTaHOB YYBCTB B OpraHU3ME.
MPOIIECCOB U MOJIEKYIISIPHBIX -0a30BbIc TIPEJCTABIICHUS MOJICKYJISPHBIX MEXaHU3MaXxX
MEXaHU3MOB JKU3HEIEATETLHOCTH pELeTINY B )KU3HEIEITEIbHOCTH KIETKH OCHOBHBIE aCTICKThI

BHYTPHUKJICTOYHOW OpraHW3allMM IIepeadd CHUTHajla U3
BHEIIHEHN Cpebl U MEKKIETOUYHBIX B3aUMOIEHUCTBUN
-0a30BbIC MPENICTABICHUSI 00 OCHOBaX OMOXMMHUU MEMOpaH,
O CTPOGHMHM U XHMHYECKOM COCTaBE€ OHMOJIOTHYECKUX
MeMOpaH pa3TUYHbIX TKaHEH U OPraHU3MOB, OOIINE aCTIEKTHI
MEeMOpPaHHOTO TpaHCIOpPTAa W OpTaHH3aIllid MEMOpPaHHOTO
peoOpa3oBaHus YHEPTUU

Ywmeer:

— TPUMEHATh HEWPOOUOJIOTHYECKUE, IBOJIOIMOHHBIC,
MOJIEKYJIAPHO-OMOJIOTUYECKHE  aCleKThl K HM3YYCHHIO
CEHCOPHBIX CHUCTEM;

— pemiats NMPHUKIaTHBIEC 33/1a4l, CBI3aHHBIE C TTOHWUMaHHEM
MOJICKYJISIPHBIX MEXaHU3MOB MIPUMEHUTEIHHO K




MHOFOO6pa3I/IIO AHAJIN3aTOPHBIX CUCTEM Y PA3JIMYHBIX JKUBBIX

OHOJIOTHYECKHX I/ICCJIG,I[OBaHI/Iﬁ

OpraHU3MOB.
- TPUMEHATH METOABl BBIICIECHHA M  HWCCIIEIOBAaHUS
CYOMHUKPOCKOIIMYECKHX CTPYKTYp; METOJAMH HCCIIEOBaHUS
MaKpOMOJIEKYJI.

IIK-2: cmocoOHOCTP TPHUMEHATh Ha | 3HAET:

MpaKTUKE MPUEMBI COCTaBIICHHS | IPABUJIA COCTaBJICHUS HAy4YHBIX OTYETOB; TpeOOBaHUS K

HAYYHO-TEXHHUYECKHX OTYETOB, | HAIMCAHUIO ¥ COCTAaBJICHHIO OTYETOB, IOSCHUTEIBHBIX

0030pOB, AHATUTUYECKUX KapT M | 3alHCOK; OCHOBHBICE NPUEMBI H CHOCOOBI O(OpMIICHHS,

MOSICHUTEIBHBIX 3alHMCOK, M3JaraTb W | MPEACTABICHUS W WHTEPHNPETALUH Pe3yJbTaTOB Hay4HO-

KPUTHYECKU AQHAIN3UPOBATH | UCCIIEAOBATEILCKUX PA0OT

MOJTy4aeMyIo UH(OPMAIHIO u | Ymeer:

MIPEJCTABIATh PE3YJIbTAThl IOJIEBBIX M | aHATM3UPOBATH Hay4HbIC JIaHHEBIE, pe3yabTaThl

71a00paTOPHBIX OKCIEPUMEHTOB W HaOJNIONEHHWH; OCYILECTBISATH BBIOOD

criocoba MpencTaBlieHUusT WHPOPMAIMA B COOTBETCTBUH C
MOCTaBJICHHON 3a/iadeii; OCYIIECTBIATh IMOUCK WH(MOPMAIIH
B 0a3ax JaHHBIX, KOMIIBIOTEPHBIX CETAX; padOTaTh C HAYYHOU
JIUTEPaTyPOM.

WCIIOJIB30BaTh MPHOOPETCHHBIE 3HAHUS W YMCHHA B
MPaKTUYECKOM JEATETbHOCTH W TOBCEIHEBHOM KU3HU;
HaBBIKM AS((EKTUBHOW OPraHM3alUU  HWHIUBUIYAIEHOTO
WH(POPMAIIMOHHOTO TPOCTPAHCTBA;, HABBIKH 3(PHEKTUBHOTO
MpUMeHeHUs] NHPOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB
B y4eOHOI NeATeTLHOCTH.

Kparkoe coaepxxanue 1MCUMIIMHBI (MOXYJIs1)
[TocnenoBaTenbHOCTH OCHOBHBIX Pa3/1eJIOB JUCHUIIINHBI:

3BOJHOIII/I$I PEUCITOPHBIX MEXaHNU3MOB

PeuientopHbie cuctemMsl U HHPOpMAIHS

KomMmmapT™MeHThI 1 niepeiaya CUrHasina
MeMOpaHbl 1 OMOPHEPTeTHKA
OMOdHEpreTHKa

[IUTOCKENET U TOPMOHBI
MeKKIEeTOUHbIE B3AUMOICHCTBHS
Opomonus GPCR -penentopos
Peneniroper ¢ G-6emxkom
aHaJIM3aTOPHBIE CUCTEMBI
BKYCOBOW aHaJIu3aTop
OOOHSTENBHBIN PELETITOP
TEPMOYYBCTBUTEIILHOCTh U 0OJIb
CIIyXOBOI aHaIN3aTop
Bectubynspnas cuctema
3pUTENBHBIN aHATNU3aTOP
OroMeMOpaHOIIOTHs
OMOTEXHOJIOTHH MEMOpaH
MeMOpaHHbIe OMOTEXHOJIOTUHU
MeMOpaHHBIE MTPOLIECCHI




MMUHHCTEPCTBO HAVKU U BBICHIEI'O OBPA3OBAHUS
POCCUNCKOU OENEPAILINN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YUPEKACHUE BBICIIETO 00pa30OBaHMUsI
«TFOMEHCKHWU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«buotecTrpoBaHue 3arps3HEHHBIX Cpe (MPAKTUKYM )»
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

TpynoemkocTs aucuMIUIMHBI  (MoayJasi): KonuwyecTBo 3aueTHblXx eauHun, - 5, 180
aKaJIEMHUYCCKUX YacoB.

dopMa NPOMeKYTOUHOM aTTecTauum: 3a4eT

esn 1 32124 0CBOEHMSI AUCUMILIMHBI (MOXYJIs1)

ey - ¢hopMupoBaHHEe HABBIKOB cOOpa, 0OpaOOTKH M TMPEACTABICHHUS JAaHHBIX, CBSI3aHHBIX C
oTpe/ielICHUEM KauecTBa OKPY KaroIIei Cpeibl.

B 3agaun Kypca BXOIUT:

e (OcBoeHHE METOZI0B OMOTECTUPOBAHUS

o (OCBOCHHE METOJIOB IIMTOTEHETUYECKOTO aHaTN3a

e (cBocHHE METOJIOB CTATUCTUYECKOM 00paOOTKU JTaHHBIX

e @opMHUPOBaHUEM MPEACTABICHUN O KOJJIEKTUBHOW MPOEKTHOMN AEATEIbHOCTH
I[lnanupyembie pe3yabTaThbl 0CBOCHUS

B pe3ynbraTe 0CBOSHHS NUCIUILUIUHBI CTYACHT (QOPMUPYET CIEIYIONINE KOMIETSHIINN:

- CIIOCOOHOCTBIO TIPUMEHSATH 0a30BbIE MPEACTABICHUSI 00 OCHOBAaX OOIIEH, CHCTEMHOW U
MPUKJIATHON IKOJIOTUH, MPUHIMIIBI ONTUMAIBHOTO MPHPOAONOIB30BaHUS H OXPaHbI MPUPODI,
MOHMTOPHHIA, OLIEHKU COCTOSTHUS IIPUPOJHON cpelibl U 0XpaHbl xxuBoH mpupoasl — OITK-10;

- CIIOCOOHOCTBIO DJKCIUTyaTHpOBATh COBPEMEHHYIO ammaparypy u o00opyJoBaHUE IUif
BBITIOJIHEHUSI HAYYHO-HMCCIIEIOBATEIHCKUX TMOJIEBBIX U JIA0OPATOPHBIX OMOJOTUYECKUX padoT -
IIK-1 - cmocoGHOCTH HaXOUTh U UCIIOJIB30BAaTh HH(POPMAIIHIO, HAKOTNIEHHYIO B 0a3ax JaHHBIX
0 CTPYKTYpE TEHOMOB, OCJIKOB ¥ JIPYToi OMOJIOTHYecKOi HHPOPMAIUH, BIIAJIeTh OCHOBHBIMHU
3HaThb OCOOEHHOCTH TPOBEACHHUS OWOTECTUPOBAHHUA W B3aUMOCBS3b C JPYTHMH
JTUCIUIUTMHAMHY, a TAKKe MOTEHIIMAIbHOE TPUMEHEHUE Ha TIPOU3BOJICTBE U3YUYEHHBIX METOJIOB.

YMeTh KaueCTBEHHO U OCO3HAHHO MOAOUPaTh HEOOXOAUMYIO METOAOJIOTHIO JIsl aHAK3a
KauecTBa KOHKPETHBIX CPeJl, a TaKXKe KPUTHUYECKU aHATM3UPOBATH MHPOPMAITUIO, TIOTYyUECHHYIO
KaK B X0J/ie COOCTBEHHBIX UCCIIEOBAHUMN, TaK U IPYTUX UCCIET0BaTENeH.

Bnaners MeTogaMu OMOTECTUPOBAHUS 3arpsS3HEHHBIX CPEl, BKIIOYAs [IUTOICHETHUYECKUHN
aHaln3, a TaK)Ke METO/IaMU CTaTUCTUYECKOM 00paOOTKH MOJTYYEHHBIX JaHHbIX.

Kparkoe coaepxxanue 1MCUMIIMHBI (MOXYJIs1)
1. bazoBbie HaBbIKU PaOOTHI B OMOIOTHYECKOH J1abopaTOpuu
2. ““Hunmss’ B Mupe Ta0nuir’” - 6a30Bble CTATUCTUYECKIE METOIBI 00PaOOTKH JTAHHBIX
3. OJHOKJIETOYHBIE TeCT-00BEKTHI
4. becno3BOHOYHBIE TECT-O0BEKTHI
5. CnoxHble MHOTO(AKTOPHBIE IPOIECCH] KaK MOKa3aTeau A OMOTeCTUPOBAHUS
6. buounmukaius u OMOTECTUPOBAHNE HA BBICIIUX PACTEHUAX
7. lluToreHeruka (BBEIEHHUE B pa3/ien)
8. IlonmureHHBIE XPOMOCOMBI U MUKPOSIIEPHBIN TECT
9. Amnada3zubiii 1 MeTada3HbIi METOIBI
10. aauBuyanbHBIH MPOEKT (BBIMOIHEHUE UCCIIEOBATEILCKUX MPOCKTOB)



11. Koncynbranus (KOHTPOJIb KaUECTBA BBIIOJIHEHUS IPOEKTOB, MOATOTOBKA K 3aIUTE)
12. buoTtectupoBaHue 3arpsA3HEHHBIX Cpe] (3aLIUTa IPOEKTA)



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«buodusukar
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0bem qucuMIIMHBI (MOayJIs): 4 3.¢€.
®opma NPOMeKYTOUHON ATTECTALMHU: dK3aMEH

esn 1 32124 0CBOEHMSI AUCUMILIIMHBI (MOXYJIs1)

Henb: popMupoBaHue y CTyAEHTOB IMPEICTABICHUNA O (PU3UUECKUX 3aKOHOMEPHOCTSIX,
JEKAIUX B OCHOBE KH3HEACATEIbHOCTH OpraHu3Ma (TepMOJMHAMHUYECKHE OCHOBBI KHU3HHU,
BONPOCHl TEMOJMHAMHUKH, CTPOEHHE W OCHOBHbIE (YHKIMM OHOJIOrMYeCKHMX MeMOpaH,
MeMOpaHHBIN TPAHCTIOPT U OMOAIIEKTPOTEHES).

3ajaun  AUCUMIUIMHBI  BKJIIOYAIOT HEOOXOJUMOCTh  MHTETPALUU  ONpeesEHHBIX
HanpaBlieHUN (GU3MKH, MaTeMaTHKU, UHPOPMATHKU, XUMUU U OHUOJIOTMU ISl OCYIIECTBICHUS
KOMIUIEKCHOT'O [TO/IX0/1a B U3yUYEHUH Psi/ia IBJICHUM Ha yPOBHE JKUBOI'O OPraHU3Ma U UX CUCTEM.

Ilnanupyemble pe3yibTaThl 0CBOECHHSA

B pesynpTaTe OCBOCHHS AUCITUIUIMHBI BBITYCKHHK JOJDKEH 00JaaTh CIeAYIOIUMU
KOMIICTCHIIMSIMH:

—  CHOCOOHOCTBIO TPHMEHATH 3HAHWE TPUHITUIIOB  KJICTOYHOH  OpraHHM3aIiH
OMOOTHYECKUX O0OBEKTOB, OMODU3NYECKUX U OMOXUMUYECKUX OCHOB, MEMOpaHHBIX MPOIIECCOB
1 MOJIEKYJIIPHBIX MeXaHU3MOB ku3HeaesTensHocTu (OIIK-5);

— CIIOCOOHOCTBIO JKCIUTyaTHpPOBATh COBPEMEHHYIO almaparypy U oOOpyIOBaHHE s
BBITIOJITHEHHSI HAyYHO-HCCIIEIOBATEIbCKIX TIOJIEBBIX W JIAOOPATOPHBIX OMOJIOTHMYECKHX DPabOT
(TIK-1).

B pesynbraTe 0CBOCHUS AUCIUIUIMHBI 00YYaIONTUNCS TOJDKEH:

3HaTh: MPUHIIUIBI, 3aKOHOMEPHOCTH, METOJIBI M COBpEMEHHBIEC HAIPaBJICHUs OHMOJIOTHH,
(U3HKY )KUBOTO, MATEMATHKH.

YMeTh: UCTIONIBh30BaTh METOAO0JIOTHUECKHE JOCTUKECHHS U MEePCIeKTHBHBIC HATIPaBICHUS
Onopu3MKKN 1711 pemieHusT OMOJIOTUYECKHX, MEAUIIMHCKHUX, CEIbCKOXO3SMCTBEHHBIX MPOOeM,
JVMArHOCTUKH COCTOSIHMSI ¥ OXpaHbl TPUPOJHOW CpeAbl; MPOBOAWTH aHAJIM3 HAyYHOU
JUTEPATYPBI; MPUOOPETATh HOBBIC 3HAHUS, HCITONIB3Ys HH()OPMAIIMOHHBIC TEXHOJIOTHH.

Brnagetp: mmpokuM  creKTpoM — (QU3MYECKUX, MATEeMaTUYECKUX, MOJEKYISIPHO-
OMOJIOTMYECKHUX, TeHETHYECKUX METOJIOB, MCIOJB3YEeMBIX B OMO(QHW3HMKE, HAaBBIKAMU HAyYHOU
JTUCKYCCHHU.

Kpartkoe cogep:xaHue 1MCHUIJIMHBI (MOYJIs1)

1. TIpenmer u 3agaun OMOPU3HUKH.
OCHOBBI JIMHENHOW TEPMOJUHAMUKH.
OCHOBBI HEJIMHEWHOW TEPMOIMHAMHUKHU.
OcHOBHBIE TIOJIOKEHUS THAPOAUHAMHUKH.
OCHOBHBIE TIOJIO)KEHHS] TEMOJUHAMUKH.

kW



6. Ctpoenue u GyHKIIUU OMOIOTHYECKUX MeMOpaH.
7. MeMOpaHHBbIH TpaHCTIOPT.
8. buosnekTporenes.



MHWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHU S
POCCUICKOU ®EJEPALIUN
denepalibHOE TOCYJApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOe
YUPEKIECHUE BBICIIETO 00pa30BaHUS

«TIOMEHCKUI T'OCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAIIUSA K PABOYEN I[TPOT'PAMME JIUCLIATUIMHBI (MOJIYJIS)
buoxumus u MonekysipHas OMOIOTHs
Hanpagnenue noarorosku (cneuuanbHocTh): 06.03.01 buonorus
npoduih (crienuanu3alys, Marucrepckas nporpamMma): buoskosnorus
dbopma oOyueHus: ouHas

TpynoemkocTsb AUCHUNIMHBI (MoayJs): OOmas TpyI0eMKOCTh TUCITUTIIMHBI COCTABIsET 4
3aueTHble eAMHUIbI, 144 akaeMHUecKUX yaca.

®opMa NPOMeKYTOYHOM aTTECTALMHU: SK3aMEH.

Leau u 321244 0CBOEHHS M CUMILIAHBI (MOTYJISA)

Ilens: QopmupoBaHMe y CTYISHTOB TIPEACTABJICHHS O TOM, 4YTO B OCHOBE
KU3BHENIEATEIbHOCTH  KJIETOK  JIKUT COBOKYHHOCTb  COIJIACOBAHHBIX  MEXKMOJIEKYJISIPHBIX
B3aUMOJICHCTBUH TTOTUMHSIONINXCS OCHOBHBIM 3aKOHAM KJIACCHYECKOW (M3UKU U XuMuH. M3ydenne
MOJIEKYJISIPHOM JIOTUKH KUBOW MaTE€pHUHU.
3amaun: U3y4dTh CTPYKTYpPY M CBOMCTBAa OCHOBHBIX KJIACCOB OMOJIOTHYECKUX MAKPOMOJIEKYJT U MX
COCTaBJISIONINX, OOCYIUTh OCHOBBI DJHEPreTHYECKOro MeTaboju3Ma JKHBBIX KIETOK, pPOJb
(hepMEeHTOB B pealu3alii KICTOYHBIX (YHKIMHN, 3aJ0KUTh TIOHATHS O CaMOPETYJISIIIUN
MeTabOTMYECKUX MPOIECCOB, OCBETUTh OCHOBBI OMOCHMHTETHUYECKHX PEAKIIMi, BBECTH IMOHITHE O
LEJIOCTHOCTH MeTaboIn3Ma.

Ilnanupyemble pe3yabTaThbl OCBOCHUS

Kommnerennmu oOydaromierocsi, (GopMupyeMble B pPE3yJIbTaTe OCBOCHHUS JTAaHHOW JIUCIMIUIAHBIL:
OIIK-5 cmocoOHOCTh, NMPUMEHSATh 3HAHUE MPUHIIUIIOB KIETOYHOW OpraHU3aliud OUOJIOTHYECKUX
00BEKTOB, OMOPU3NYECKUX U OMOXMMHYECKUX OCHOB, MEMOPAHHBIX MPOIIECCOB M MOJEKYJISIPHBIX
MeXaHU3MOB Xu3HeneaTenbHocTH; [1K-1cnocoOHOCTh IKCILTyaTHPOBATh COBPEMEHHYIO alllaparypy
u o0OpyIOBaHWE JJIS BBHITIOJIHEHHS] HAYYHO-MCCIEOBATEIIBCKUX TOJEBBIX U J1a0OpaTOPHBIX
OMOIOTHYECKUX PadoT.

[Tepedyens uTaHUPYEMBIX PE3YIHTATOB OCBOCHUS TUCIIUTITNHBI:

-3HaTh:

- o01Ire OMOXUMUYECKHE aCTIeKThl (DYHKITMOHMPOBAHUS KUBOW MAaTEPHUU;

- CTPYKTYPY ¥ (PYHKIIUH O€JIKOB;

- CBOMCTBa ()EPMEHTOB U MX POJIb B KJIETOYHOM METab0IM3ME;

- pOJIb YTJIEBOJOB B SHEPTETUYECKOM U TUIACTUYECKOM OOMEHE KIIETOK;

- pOJIb JIMMHIOB B JHEPreTUYECKOM OOMEHE W TOCTPOCHHHM OMOJIOTHUECKHMX MeMOpaH;
OCHOBHBIE ATalbl YHEPIETUYECKOTO META00IN3MA;

- OCHOBHBIE YHEPT03aBUCHMBIC MPOIIECCHI B JKUBBIX KIETKAX;

- OCHOBBI OMOCHHTE3a OMOJIOTHUECKUX MAaKPOMOJIEKYI.

-YMeTh:

- IPOBOJUTH aHAJIN3 HAYUYHOH JIUTEPATypBhI;

- 00aaTh MPaKTHYECKUMHU HABBIKAMH OCHOB OMOXMMHUYECKOTO aHAJIN3a;

- UCHOJIb30BaTh  OCHOBHBIE HMHCTPYMEHTHI KAue€CTBEHHOIO M  KOJIMYECTBEHHOTO
OMOXMMHYECKOr0 aHaJIN3a;

- MpuoOpeTaTh HOBBIC 3HAHUS, UCTIONB3YSI HHPOPMAIIMOHHBIE TEXHOJIOTHH;

- IPUBOJIUTH APTYMEHTHI U (PaKTHI.

‘Brazers:

- HaBBIKaMHU MOATOTOBKU U HUCIIOIH30BaHUS MPE3CHTAIIMOHHOTO MaTeprara;



- HABbIKAMU HAy4YHOU TUCKYCCHH;
- IPAKTUYECKUMH HABBIKAMHU 10 KAUECTBEHHOMY OMOXMMHUYECKOMY aHAIH3Y.

Kpartkoe cogep:xaHue TUCHUINIMHBI

~N NN kW=

. OcHOBHBIE CBOMCTBA KUBOUM MaTepuu, (HU3NKO-XMMHUUECKHUE CBONCTBA BOJIBI.

. AMMHOKHCIIOTBI CTPYKTYpa, (PU3UKO-XUMHUECKUE CBOMCTBA, OMOIOTHYECKast POJIb.
. HatuBHbIe KOHbOpMaIuy 6ETKOBBIX MOJIEKYII.

. DEepMEHTBHI.

. ButamuHsbI.

. YI1eBoAbl CTPYKTYpa, (PU3NKO-XUMHUYECKHE CBOICTBA, OMOJIOTHUECKAs POJIb.

Junuael cTpyKTypa, GU3NKO-XUMHUYECKHE CBOMCTBA, OMOJIOrHYecKast poib.
8.

OKuCIUTEIRHOE paciCiyICHUE aMUHOKUCIIOT U OpHHTHHOBLIﬁ UK.

10. Iuxn TpukapOOHOBBIX KHCIIOT.

11. IlepeHOC MEKTPOHOB U OKHCIHUTENbHOE (POChHOpHINpOBaHHE.

12. buocuHTe3 yriieBOI0B.

13. buocuHTe3 TUNNIOB.

14. CtpykTypa HYKIIEHHOBBIX M KUCJIOT PEIUIMKALUS, TPAHCKPUIILU.
15. buocunres 6emnka.



MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHNS
POCCHICKOM ®EJEPAIIUN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIECHUE BBICIIETO 00pa30BaHMS

«TIOMEHCKHI T'OCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAIIUS K PABOYEN I[TPOI'PAMME JIUCLIATIMHBI (MOJIYJIS)
«I"eorpadust >)KUBOTHBIX)
Hampasnenue noarorosku (cnenuanbHocTh): 06.03.01 buonorus
npoduik (crienuanu3aius, Marucrepckas nporpamMma): buoskomnorus
dbopma oOyueHus: ouHas

TpynoemkocTh AucHUIIUHBI (MoayJsi): 4 3ET, 60 ayoumopHbix yacos.
®opmMa IPOMEKYTOYHON ATTECTALMHU: DK3aMEH.

Leau u 3212494 0CBOEHUS M CHUILIAHBI (MO1YJIs)
Hensto auctumumabl «['eorpadust )KUBOTHBIX» SBIISETCS TOJyYeHHE 0a30BbIX 3HAHWW 00 OCHOBHBIX
METOJIONIOTUYECKUX MOIX0AaX B 300reorpaduu M dKOJOTUYECKUX 3aKOHOMEPHOCTSIX B pacIpe/lelIeHUH
KUBOTHBIX T10 TOBEPXHOCTH 3EMHOTO IIapa, O HAYYHBIX M MPUKIAIHBIX ACMEKTaX HCIOJIb30BaHUS
JTAaHHOW HAYYHOUW TUCLIUIUIUHBI.

B nporiecce nzydeHust TUCIUMTUTHHBI 0aKalaBphl PEIIAIOT CIASAYIOIINE 3a0a9n:

1) mokazaTh 3HAYMMOCTh W HEOOXOJUMOCTH WCIIONB30BAHMS HAPSIy C OKOJIOTHUYECKUMHU
HMCTOpUYECKHUE MPUHIHIBI Kiaccudukanuu Gayn 3emiu;

2) paccMoTpeTh (hayHBI OCHOBHBIX 300reorpaduyeckux obnacteii MupoBoro oxeaHa H
MaTepHUKOB;

3) U3y4HUTh UCTOPUYECKHE 3aKOHOMEPHOCTH (POPMUPOBAHUS OTIENBHBIX (DayH 3eMHOT0 mapa;

4) moka3aTh BIWSHHUE YEIOBEUECCKOW IMMBWIIM3AIIMN HA MPOIECCH (hOPMHUPOBAHUSI COBPEMEHHBIX
(hayHHCTUYECKUX KOMIUIEKCOB Pa3IUYHBIX 300Treorpaduueckux o0IacTew.

Ilnanupyemble pe3yJbTaThl 0CBOCHHUS
Komnerenuuu obyyvaromierocs, GopMUpyeMble B pe3ysibTaTe OCBOESHUS JAHHOM TUCIUIUINHBIL:
- CIIOCOOHOCTBIO MOHMMAaTh 0a30BBIE NPEACTABICHUS O pPa3sHOOOpa3HM OMOJIOIMYECKHX OOBEKTOB,
3HauYeHHE OMOpPa3HOOOpa3us ISl YCTOMYMBOCTH OMOCGEpHI, CIMOCOOHOCTBIO HCIIOIB30BAaTh METObBI
HaOJIOICHUs, ONHUCAHMs, HISHTU(UKALUY, KIacCu(UKAUK, KIacCUPUKAIMM, KYyJIbTUBUPOBAHUS
ouonoruueckux oobexToB (OIIK -3);
- CIIOCOOHOCTD NMPUMEHSATh Ha MPAKTUKE MPUEMbl COCTABJICHUS HAYYHO-TEXHUUYECKUX OTYETOB, 0030pOB,
AHATTMTUYECKUX KapT M MOSCHUTEIBHBIX 3aMTUCOK, N3JIaraTh M KPUTHYECKH aHAIM3UPOBATH MOJTYYaeMyFO
MH(POPMALIMIO U MPECTABIATh PE3yJbTaThl MOJEBBIX U J1a0OPATOPHBIX OMOJOTHYECKUX HCCIIETOBAHUI
(TIK - 2).

B pesynbraTe 0OCBOCHUS IUCIHUITIMHBI 00Y4atOLHiCs JOKEH:

3HaTh: OCHOBBI 3aKOHOMEPHOCTEH PaCIpOCTPAHEHHUS KUBOTHBIX IO 3eMIIe.

YMeTb: NpUMEHATh TNPHHLUIBI 300T€orpaguu B pPa3IMYHbIX OONACTAX TEOPETUUECKOH H
MIPUKIIATHOW SKOJIOTUHU U 300JI0THH.

Kparkoe conepxxanue 1MCUMNIMHBI (MOXYJIs1)

JucuuiuinHa BKIIIOYAeT Cleaylollue TeMaTthdeckue Moayiu: BBenenue. I'eorpadus >KMBOTHBIX Kak
Hayka. [l'eomornueckas ucropus 3emnu. [laneoHrosorus, kak Hayka. Mcrtopus mnajneoHTONOruw.
Paznensl u MeToab! naneonrosorud. OOIIKe CBEAECHUS O MaJEOHTONIOTUU U 00BEKTaX €€ UCCIEeJOBAHUS.
Uctopust ¢payn. daynsl u QayHuctTuueckue KOMIUIEKCHl. [lameoHTosiornyeckne CBHUAETENbCTBA 00
uctopun paysH. @ayna Muposoro okeana. Hotoreiickas cyma. [laneorelickas cyma. Heorelickas cyma.



ApkToreiickass cymia. AHTapKTHuYecKas cyma. 3ooreorpaduueckoe paioHHpoBaHUE TIOMEHCKON
obmnactu. ®ayna TromeHCKO 06IacTH.



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«["eorpadust pacTeHUI 1 0OXpaHa PACTUTEIEHBIX COOOIIECTBY
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0bem qucuumauHbl (Moayas): 4 3.e., 144 akanemMuyeckux yaca.
®opma NIPOMeKYTOYHOMN ATTECTANMHU: 3a4ET.
ey 1 32124 0CBOEHM S JUCUMILIUHBI

Llenp AUCHUIUIMHBI — U3yYE€HUE OCOOCHHOCTEH pacrpeneieHHs] pacTUTENbHOCTH MO0 3eMHOMY
niapy 4 Mepax, HalpaBJ€HHbIX Ha [IPEIOTBPALLIEHIE NCUE3HOBEHUS OTAEIIBHBIX BUOB.

3amaun:

*  HM3YYHTh OCHOBHBIC ITOHATHUS Teorpaduu pacTCHUH;

*  pacUIMpUTh U CUCTEMATU3UPOBATh 3HAHUA O (PaKTOpaX, BIMSIOIIUX HA pACIPOCTPAHEHUE
OpPTraHU3MOB, THIIaX W BUAX apeasioB paCTCHUIA,

*  W3yYUTh OCHOBHBIC ATAIbl Pa3BUTHS (IIOPHI, PIOPUCTUICCKOE JEICHUE 3€MHOTO MIapa;

*  M3YYHTh IPUHIIMITEI BBIICIICHUS 30H, TIOSCOB PACTUTEILHOCTH, UX XapaKTEPUCTHKY;

* cdopMUpOBaThH MPEACTABICHUE O POJIM OMOpa3HOOOpa3us B YCTOWYMBOCTH COOOIIECTB H
HEOOXOJIMMOCTH OXpaHbl OTACITHHBIX BUIOB U COOOIIECTB PACTCHUIA.

I[nanupyembie pe3yjbTaThl 0CBOECHHUS

OIIK-3 CnocoOHOCTh TOHMMATh 0a30BBIE MPEJCTABICHHUS O Pa3zHOOOpasHH OHMOIOTHYECKUX
00BEKTOB, 3HAYCHUE OMOpPA3HOOOpa3usi I YCTOWYHUBOCTH OHOCHEpBI, CIIOCOOHOCTHIO
UCTIONB30BaTh  METOJBl  HAONIOJCHMS, ONHCAHUS, WACHTU(QHUKAIMM, KIacCH(HKaIuH,
KYJIbTUBUPOBAHUSI OHOJIOTHIECKUX OOBEKTOB.

[IK-2 CnocoOHOCTh MNpPUMEHSTh Ha MPaKTUKE MPUEMBl COCTaBICHHUS HAyYHO-TEXHUYECKUX
OTYETOB, 0030pPOB, AHAIUTUYECKUX KapT U TMOSCHUTEIBHBIX 3alHUCOK, M3Jaratb U KPUTHUYECKH
aHAJIM3UPOBATh TMOJy4aeMyl0 HWHGOPMAIUMI0O U MPEACTaBIATh pPe3yJbTaThbl TMOJEBBIX H
71a00paTOPHBIX OMOJIOTUYECKUX UCCIICOBAHUM.

3HaTh:

*  TEPMHUHOJIOTHIO;

* (axropsl, BAMSIONME HA Teorpaduyeckoe pacipeaeIeHne paCTUTEIbHOTO MTOKPOBa;

* 3aKOHOMEPHOCTH 3TOTO pacIpe/IeiICHNUs,

*  NPUHLUIBI GIOPUCTHUECKOTO U 30HAIBHOTO JICIEHUS] PACTUTENIBHOTO MTOKPOBaA;

* OCHOBHBIE CUCTEMATUYECKHE TPYNIbl U HUX IPEACTABUTEICH B PA3JIMYHBIX HPUPOIHO-
KJIIMMAaTUYECKHUX 30HAX;

*  POJIb PACTEHUH B IPUPOJAEC U KU3HU YEIIOBEKA.



YMeTs:

* paboTaTh C HCTOYHMKAMU HMH(POpPMALUH, TeorpapuueCKUMH KapTamu, repOapHbIM
MaTepuaioM;

*  ONpeAeNATh U aHAJTM3UPOBATh BUJBI M TUIIBI apealloB pacTEeHUil;

* COOTHOCHTHh KIMMAaTHYEeCKHe, Teorpaduvyeckue YCJIOBUS M acCHeKT HWCIOJIh30BaHUE
pacTeHHii pa3HbIX 30H.

Bnaners:

* npueMaMu paboOThl ¢ UCTOYHHMKAMU MH(POpPMALMHU, KapTorpaduyecKuMH MaTepuallaMH,
repOapHbIMH (OHAAMH;
*  HaBbIKaMHM OIPEJICTICHUSI OCHOBHBIX TAKCOHOB U )KM3HEHHBIX (DOpPM pacTeHHH.

Kpartkoe cogep:xaHue TUCHUIIMHBI

e lcropus pa3Burus reorpaduu pacteHuil. Yuenue o0 apeanax

e VueHsle-reorpadbl pacTeHHHA

e OcHoBHBIE dTanbl pa3BUTUs Gropsl 3eminu. AHanu3 (iaopsl. OropuUCTHYECKHE TapCTBa
3emun

e Tumnbl u GOpMBI apeasioB pacTEHUIN

30HaNBHOCTh PACTUTENILHOTO NOKpoBa. He3oHanbHbIE coob1IecTBa. BricoTHas mosicHOCTH

Jleca TponMKOB ¥ CYOTPOIMKOB OTJEIHHBIX KOHTHHEHTOB

Jleca u peikoneckst TPONUKOB, CyOTPOIIMKOB U YMEPEHHBIX IIUPOT

CpaBHEHME pa3IMYHBIX TUIIOB JiEca

[IycTbIHM, TOYIYCTHIHU U CTENH 3eMIIH

WNuTpazonanpHas  pacTUTEIBHOCTh  3€MJIM.  XapaKTepUCTUKA  WHTPA3OHAIBHOMN

PacTUTEIBHOCTH

TyHzpsel 1 ONsIpHBIE TyCTHIHUA. VIHTpa3oHaIbHas PaCTUTEIBHOCTD

Oxpana pacTuTeNbHBIX coo0IIecTB B Poccun

OxpaHa pacTUTEIbHBIX COOOIIECTB

Pactenust Kpachoii kauru TroMeHCKO#M 0051acTH.

Hcuesnysmne pacteHus

Pacrenus1, ncuesHyBIINE 110 BUHE YEJIOBEKA



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTALIMSA K PABOYEM ITPOI'PAMME JUCLUITIMHBL (MOY JIST)
JloMuHaHThI (hUTO1IEHO30B THOMEHCKOI 061acTu (MPaKTUKYM)
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskomnorus
¢dbopma oOydeHus: ouHast

O0beM TMCHMILVIMHBI (MOAYJIs1): S 3.€.
®opma npome:kyTouHOM aTTectamum: 3AYET.

Henu u 3agaum ocBOeHHMs AUCHMILUIMHBI COPMHUPOBATH IMPEACTaBICHHE O Pa3HOOOpa3uu
pacTUTENBHOTO MOKpoBa TIOMEHCKOM 00J1acTH.

3amaun:

— JaTh CTYJCHTAM TMpPEACTaBICHUE O MPHUPOJHBIX 30HAX TIOMEHCKOH 001acTH, JOMHUHAHTAaX
Pa3IMUYHBIX SPYCOB (PUTOLIEHO30B, BCTPEUAIONINXCS HA TeppUTOpUH TroMeHCKol 00acTH;

— 3aKpEMUTh 3HAHUS O METOJIMYECKUX MOAXO0JaX U3YUEHHUs PACTUTEIHHOTO MTOKPOBA;

— MPUBUTH HABBIKM HUCIOJB30BAaHUS MOJMYYCHHBIX 3HAHUU AJ pelieHus MnpodeccroHambHbIX
3ajad.

I[nanupyembie pe3ybTaTbl 0CBOEHHUS

B pesynprare OCBOEGHHS JTUCHMIUIMHBI OOyYaromMics JOJKeH o0najgaTh —CleAyIUMU
KOMITETEHIIUSIMHU:

OIIK-3 crnocoOGHOCTh NMOHMMAaTh 0a30Bble MPEACTABICHHUS O Pa3sHOOOPa3MM OHMOJIOTHYECKHUX
OOBEKTOB, 3HAa4YeHHWE OWOpa3HOOOpas3us M YCTOWYMBOCTH Ouocdepbl, CIOCOOHOCTH
UCMONb30BaTh ~ METOJbl  HAONIOJCHMS, ONHUCAHUS, WACHTUQHUKAIMM, KiIaccH]UKaluy,
KyJIbTUBUPOBaHUS OMOJIOITMYECKHUX OOBEKTOB.

B pe3ynbraTe 0CBOGHUS NUCIMITIIMHBI 00YYatOIUics JOIKEeH:

3HaTh TEPMHUHOJIOTHIO, OTIMYUTEIbHBIE OCOOCHHOCTH OCHOBHBIX BHJIOB KYJbTHBHPYEMBIX
pacTeHuii; MEeTOANKHA HaOJIOJICHHs], OIIMCAHUs, ONPENIeIEHUs] pacTeHHH, poiib OHOIOTNYECKOro
MHOT000pa3ust Uil yCTOMYMBOCTH JKUBBIX CUCTEM

YMmers HaOmoIaTh, OINUCHIBAaTh, OINpPENENATh pacTeHus, padoTaTh € MMKPOCKONAMH U
OMHOKYJISIpaMH; CAMOCTOSITEIBHO pabOTaTh C ONPEASIUTENSIMHI, TAKCOHOMHUUECKUMH CBOJIKAMU U
APYTUMH UCTOYHMKAMHU B ceTH VIHTepHeT, aHaIM3UpOoBaTh NOJIYUYEHHbIE JaHHbIE U MTPEICTABIAT
MH(OPMALIUIO TIPU TIOATOTOBKE pedepaToB U Mpe3eHTaIun

I1IK-1 cnocoOHOCTh SKCIUTyaTUpOBaThb COBPEMEHHYIO ammapaTypy M oOOpyJaoBaHUE s
BBITIOJIHEHHSI HAyYHO-UCCIIEIOBATEIBCKIX TOJIEBBIX U JIAOOPATOPHBIX OMOIOTMYECKHX padoOT
3HaTh nOpueMbl pabOThl C MHUKPOCKONAMH U OMHOKYJSpaMH, METOJMKU IIOJIEBBIX U
1a00paTOPHBIX UCCIIEIOBAaHUMN, CTIOCOOBI aHAJIH3a MMOJTyUYeHHBIX PE3YJIbTaTOB;

VYMeTh paboTaTh ¢ MUKPOCKOTIAMU U OMHOKYJISIpaMU, POBOAMUTh UCCIICAOBAHMS, AaHATU3UPOBATh
Y TIPEJICTABIIATH TOJTy4YCHHBIE PE3YJIbTATHI.

KpaTkoe conepkaHue TUCHUILINHBI:



1. "JInmaiHUKY — TOMUHAHTBI TUITUYHBIX PACTUTENIBHBIX COOOIIECTB Pa3IMYHBIX TPUPOTHBIX
30H TromeHckoit obnactu"

CTyaeHThI noTyyaroT repoapuil TUIARHUKOB, JOMUHUPYIOLMX B PACTUTENBHBIX COOOIIECTBAX
TYHJIP, JIECOTYH/IPbI, TA€KHOM 30HBI U JiecocTenu. Mcnonb3yst OMHOKYISIPbl 1 MUKPOCKOTIBI,
XUMHUYECKNE PEAKTHUBBI, ONPEAEIAIOT BUOBYIO IPUHAIIEKHOCTh TUIIMYHBIX PEACTABUTENEH.
2. "MXu — TOMMHAHThI TUITUYHBIX PACTUTEIbHBIX COOOIIECTB PAa3IMNYHBIX IPUPOIAHBIX 30H
TromeHckoit obnactu"

CrTyneHTsI MoJIy4aroT repOapuii MXoB, JOMUHUPYIOIIUX B PACTUTEIBHBIX COOOIECTBAX TYHIID,
JIECOTYH/IPBI, Ta€KHOM 30HBI U JiecocTend. Mcnonb3yst OMHOKYISIPBl U MUKPOCKOIIBI,
OTIPEIETISIOT BUBI MXOB.

3. "MXu — JOMUHAHTBI TUITMYHBIX PACTUTEIBHBIX COOOIIECTB PA3IMYHBIX TPUPOAHBIX 30H
TromeHckoit obmactu"

CryneHTsI 3aBepIIAIOT ONPEAEICHUE MXOB U JUIIAHHUKOB. | OTOBAT OTYET O IIPOJEIIaHHOM
paboTe, B OCHOBE KOTOPOT0 TAKCOHOMHUYECKUN U IKOJIOTUYECKUi aHanu3 6puodiopsl U
JTMXEHO(DIOPHI C yUEeTOM 30HAJIBHOTO pacrpesiesieHNs BUI0B

4. "Cocyauctsle pacTeHus. JIOMHUHAHTHI TYHIPBI, JECOTYHIPSHL."

CTyaeHThI oNTyyaroT repoapuii CoCyMCThIX PACTEHUN COOTBETCTBYIOIIECH MPUPOAHOM 30HBI.
Hcnonb3yst OMHOKYIJISIPBI U MUKPOCKOIIBI, ONPEISIUTENN PACTEHUH ONPEENISIOT BUIbI
COCYJUCTBIX PACTCHUM.

5. "Cocynuctsie pacteHus. [JoMUHAHTBI TIECHOW 30HA, MOA30HbBI CEBEPHOM Tairy."

CTyaeHThI oNTyyaroT repoapuii CoCyMCThIX PACTEHUN COOTBETCTBYIOIIECH MPUPOIHOM 30HBI.
Hcnonb3yst OMHOKYIISIPBI U MUKPOCKOTIBI, ONIPEIEIUTENN PACTEHUH ONPEENISIOT BUIbI
COCYJUCTBIX PACTCHUM.

6. "Cocynuctsie pacteHus. JJoMUHAHTBI IECHOW 30HBI, MOJ30HBI CPEHEN Talry."

CTyaeHThI oNTy4yaroT repoapuii CoCyMCThIX PACTEHUN COOTBETCTBYIOIIECH MPUPOIHOM 30HBI.
Hcnonb3yst OMHOKYIJISIPEI U MUKPOCKOTIBI, ONIPEIEIUTENN PACTEHUH ONPEENISIIOT BUIbI
COCYIUCTBIX PaCTCHUM.

7. "Cocynuctbie pacteHusl. [JoMUHAHTBI TIECHOW 30HBI, OJI30HBI FOKHON TalUTH U
MEJTKOJIMCTBEHHBIX OCHHOBO-0EPE30BhIX JIECOB. "

CryaeHTsl omy4aroT repOapuii COCYTUCTHIX PACTEHUI COOTBETCTBYIOIICH MPUPOTHOMN 30HBI.
Hcnonb3ys OMHOKYJIISIPEI U MUKPOCKOITBI, OTIPENICIUTENIN PACTCHUN OMPEICIISIOT BUABI
COCYIMCTBIX PACTCHHIA.

8. "Cocynuctele pacTeHus. JJOMUHAHTBI CTEMHOM 30HBI, JIECOCTENTHOM MOJ30HBI (JIECHAs
pPacTUTEIbHOCTD)."

CTyaeHThI oNTyyaroT repoapuii CoCyMCThIX PACTEHUN COOTBETCTBYIOIIECH MPUPOAHOM 30HBI.
Hcnonb3ys OMHOKYIJISIPBI 1 MUKPOCKOIIBI, ONIPEIEIUTENN PACTEHUH ONPEENISIOT BUIbI
COCYJUCTBIX PACTCHUM.

9. "Cocyauctblie pacTeHusl. JJoMMHAaHTBI CTETHON 30HBI, JIECOCTETHON MOJI30HBI (JIyroBas
PacTUTENBHOCTBD)."

CryzaeHTsl omy4aroT repOapuii COCYyIUCTHIX PACTECHHI COOTBETCTBYIOIICH MPUPOTHOMN 30HBI.
Hcnonb3ys OMHOKYJIISIPEI 1 MUKPOCKOIIBI, OTIPENICIUTENN PACTCHUN OMPEICIISIOT BUIBI
COCYIMCTBIX PACTCHHIA.

10. "MHTpa3oHanbHast paCTUTEIBHOCTD"

CryaeHTsl omy4aroT repOapuii COCYyTUCTHIX PACTCHUI COOTBETCTBYIOIICH MPUPOTHOMN 30HBI.
Hcnonb3ys OMHOKYJIISIPEI 1 MUKPOCKOIIBI, OTIPEICIUTENN PACTCHUN ONPEICIISIOT BUIBI
COCYIMCTBIX PACTCHHI.

11. "KoHcynpTranus nepes 3aueTom"

12. "3aget"



MMHHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupeKJIeHHE BBICILIEr0 00pa30BaHUs
«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«30050rHUs1 0€CIIO3BOHOYHBIX)
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0bem JUCUMILIMHBI (MOaYJIsA): S 3.€.
®opmMa NPOMEKYTOYHON ATTECTANMHU: DK3aMEH.

ey 1 32124 0CBOEHMSI AUCUMILIMHBI (MOXYJIs1)

[enbro MUCIMITIMHBI «300JI0THSI OECIIO3BOHOYHBIX) SBISICTCS MOJydeHHe 0a30BBIX 3HAHWHA 10

aHatomuu, Mopdosorun, QUINOIOTUH, AMOPUOJIOTUM, CHUCTEMATHKE W  JKOJOTHH

0eCI03BOHOYHBIX JKUBOTHBIX MUPOBOH U PETHOHAIILHON (hayHBI.

B mporiecce n3yueHus JUCIUIUIMHBI OaKalaBphbl pEIIAIOT CISAYIOIINE 3a/1a4H:

U3YYUTh BOMIPOCHI TIPOUCXOXKICHHSI U DBOJFOIIMH OCCITO3BOHOYHBIX JKUBOTHBIX;

2. W3y4YUTh aHATOMHUIO, MOP(OIOTHIO M (PU3HOJIOTHUIO OCHOBHBIX T'PYII OECIIO3BOHOYHBIX
KUBOTHBIX,

3. TMO3HAKOMHUTBCS C OCOOCHHOCTSMH CHUCTEMATHKH UM OKOJOTHUH OeCro3BOHOYHBIX
KUBOTHBIX.

—

IInanupyemble pe3yibTaThl 0CBOEHHSA

B pesynbrare OCBOCHHWS TUCHMIUIMHBI OOYYarOIIMHCS JOJDKEH 00MagaTh —CIeAyONIMU
KOMIICTCHIIUSMHU .

- cOCOOHOCTHIO IOHUMATh 0a30BbIC MPECTABICHHS O PA3HOOOPa3UK OMOJIOTHYECKIX 00BEKTOB,
3HaYeHHEe OMOPa3HOOOpa3us sl YCTOMYUBOCTH OMOCHEphI, CIIOCOOHOCTH UCITOJIB30BATh METO/IBI
HaOJIIOICHUS], OTIMCAHUS, UICHTU(DUKAINH, KIaCCUPUKAINH, KyJIbTUBUPOBAHUS OHOJIOTUIECKUX
oowekToB — OITK-3.

B pesynbraTe 0OCBOGHUS TUCIHMITHHBI 00YYatONIUiCs JOKEH:

3HaTh: OCOOEHHOCTHM OHOJIOTMM UM SKOJOTUU JKUBOTHBIX pa3HbIX TIPYII, OCHOBBI
(bUIOreHeTUYECKUX TTOCTPOCHUH

YMeTb: aHanM3MpOBaTh IO OOBEKTaM OCOOCHHOCTM UX OWOJOTMM M 3KOJOIHH,
IIOJIOXKEHUE B CUCTEME KUBOTHOTO MUpa

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)
HOCJIG,Z[OBaTeJIBHOCTB OCHOBHBIX pa3acjioB JUCHHUIIIIMHBI:

JIeKunMoHHBIE 3aHATHSA:

Beenenwue. [Ipotuctsr: ctpoenue, 6noaorus
CucremaTyka NpoTHCTOB

['y6ku. [TnacTunvaTtsle.

Kuunapun. I'peOHeBUKH.

[Tnockue yepsu. TypOemnspun.



[TapasuTrnueckue mIoCKue YepBu.
I'natudepsr.

Huxnonenpanuu.

Kounpuarteie uepsu. lllynansuessbie.
CrpoeHune MOJUIFOCKOB.
CucremaTnka MOJIITIOCKOB.
Unenuctonorue. PakooOpasHsie.
Muoronoxku. CTpoeHUE HaCEKOMBIX.
Pa3Butne Hacekombix. CucteMaTuka.
XenuiepoBbIe.

Bropuunoportsie. Urinokoxue.

JlaGopaTopHbie 3aHATHS:

[IpencraBuTenu 10003HBIX TOJIBIX U PAaKOBUHHBIX ame0. dopamunaudeps!.
Crpoenue xrytukoHoctes. [lapazutnueckue KryTHKOHOCIIBI.
ANNKOMIIEKCHI.

Pecuuunble npocreiinme - nHGY30puu.
PazHoobOpa3ue peCHUYHBIX MPOCTEUIINX

['y6xwu.

Kuie4HononocTHbIe: THAPOUIHBIE TTOJIHIIBL.
KuimeunonosnoctHele: cliuouHbIE U KOPAJLIBI.
PecHuuHbIe YepBH - TYpOCIUISIPUH.

CrpoeHue 1 IUKIIbI pa3BUTHS COCATIBIINKOB.
CrpoeHue 1 IMKIIbI pa3BUTHA JIEHTOUYHBIX YEPBEH.
CrtpoeHue 1 IMKIIbI pa3BUTHS HEMATO/I.
MHOTro1ETUHKOBBIE YEPBH.

MaJoneTHHKOBbIE YePBHU WU OJUTOXETHI.
bproxoHorne MoJIIIOCKH.

[TnacTuHYaTOX)AOEPHBIE MOJUTIOCKH.

Husmme pakooOpasHele.

Briciue pakooOpaszHelie.

MHOTrOHOXKH

BremiHee cTpoeHNEe HACEKOMBIX.

BayTpeHHee cTpoeHre HacekoMBbIX. PazButue
Crpoenue naykooOpa3HbIX

PazHoob6pa3zue naykooOpa3HbIX

Urnokoxue



MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHUS
POCCHUICKOU ®EJEPALIUN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIUSA K PABOYEN [TPOT'PAMME JJUCLATIMHBI (MOJIYJIS)
«300JI0THSI TO3BOHOYHBIX)
Hampasnenue noarorosku (cnenuanbHocTh): 06.03.01 Buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

TpynoeMKocTh IMCHUILIHHBI (MOAYJIsi): 6 3.€.
216 akameMHUYeCcKHX JacOB.

®opma NPOMeKYTOUYHON ATTECTALMHU: dK3aMEH

ey 1 32124 0CBOEHM S AUCUMILIIMHBI (MOXYJIs1)

Henbto aucrmmnunsl «Haykun o OuopasHooOpa3uu: 300J0THsS MO3BOHOYHBIX» SIBISETCS
noslyyeHue 0a30BbIX 3HAHUM 1O aHATOMUHU, MOPQOJIOTuH, (U3HOIOTHH, SMOPHOIOTHH,
CHCTEMAaTUKEe M OJKOJOTMHM TII03BOHOYHBIX JKHUBOTHBIX, 00 OCHOBHBIX METOJIOJIOTHUECKUX
MOJIX0JaX B OMOJIOTMM U pacHpeesieHnu pbl0, aMPpUOUid, penTuinil, NTULl U MJIEKOMHUTAIOLINX
10 PKOCHCTEMAaM 3€MJIM, O HAY4YHBIX M MPHUKIAJHBIX ACIEKTaX UCIIOJIb30BAHUS JAaHHON Hay4yHOU
JUCHUILTUHBIL.

B mponecce u3yueHHs IUCHMIUIMHBI CTYJAEHTHI OakanaBpuaTa pelIaioT CIeTyIoLHe
3a/1a4yu:
1. M3yuuts anaToMo-Mop¢ooruueckue, (U3NOJOTHUECKHE U HKOJIOTHYECKHE OCOOEHHOCTH
MO3BOHOYHBIX JKHUBOTHBIX B CUCTEME KMBOTHOTO MHpPA TJIaHETHI;
2. IlpenctaBUTh 3HAYMMOCTh TNPUMEHEHHUS aHATOMO-()U3MOJIIOTUYECKUX U SKOJIOTUYECKUX
MapaMeTpoB B KJIaCCU(PUKALIUN KUBOTHBIX;
3. YCBOUTD CIIOKUBIIHMECS IPECTABICHUS O (DayHUCTHUECKUX KOMIUIEKCaX MO3BOHOYHBIX;
4. OueHNUTh BIMSIHUE YEJIOBEYECKOM NEATEIbHOCTH HAa YHCIEHHOCTh XO3AMCTBEHHO LIEHHBIX W
9KOJIOTMYECKU 3HAYMMBIX MI03BOHOYHBIX KHUBOTHBIX.

IInanupyembie pe3yJbTaTbl 0CBOCHUS
B pe3syabtarte ocBoenusi OIl «30010r1s1 N03BOHOYHBIX» 00y4aroIMiics 10/KeH 00/1a1aTh
cJ1eyIOIHMHU KOMIIETCHIIUAMMU:

- CIOCOOHOCTBhIO NIOHHMMATh 0a30BBIE MPEACTABICHHUS O Pa3HOOOPA3UH OHOIOTMYECKUX
OOBEKTOB, 3HAUYEHHE OMOpa3HOOOpa3wsi M YCTOMYMBOCTH OUOCHEpPHI, CIOCOOHOCTHIO
UCTIONB30BaTh ~ METOJBl  HAONIOJCHHS, ONMHCAHUWS, WACHTU(QHUKAINH, KJIAcCH(HUKAINH,
KyJIbTUBUPOBaHUA Ononorndeckux oobekros (OIIK-3);

B pesynbraTe 0OCBOGHUS NUCIMITIMHBI 00YYatOUUiCs JOKEH:
3HATh: OCHOBEI CTPOCHUA, q)YHKHI/IOHI/IpOBaHI/ISI, CUCTEMATHUKHN M 3KOJOI'MHU II03BOHOYHBIX
KUBOTHBIX.
YMmeth: IMPUMCHATH IMOJTYYCHHBIC 3HAHUSA B PA3JIMYHBIX o0JacTax TeOpeTquCKOﬁ n HpHKHaﬂHOﬁ
300JI0TMH U 9KOJIOTUH, KPUTHUECKU aHAJTU3UPOBATh MOJIyYEHHYIO0 HH(OPMAIIHIO U MPEICTaBIIATh
pe3yJIbTaThl HCCIIEIOBAHUM.
Kparkoe cogepxkanue 1ucuuJIMHbI (MOLYJI51)
[TocnenoBareabHOCTh OCHOBHBIX Pa3/i€oB IUCHUIUIMHBIL:

Tun xopaosbix. [logTumner: 000109HNKY, OecuepenHble, T03BOHOYHBIE.



AHaMHMH. XpAILIEBbIE W KOCTHbIE pbIOBI, HMX CTPOCHHE, OWOJIOTHS, TOBEIACHUE U
MIPOMCXOXKICHUE.

Amoubuun. Crpoenue, 6uonorus, noseaeHue. [IponcxoxaeHne Ha3eMHbBIX TO3BOHOYHBIX.

AMHHNOTHBI. Penrunmu, ctpoeHue, OHOJIOTHS, IOBEICHUE U TPOMCXOXKICHUE.

[tuupr. Crpoenue, 6uosiorus, MoBeieHNE, MPOUCXOKACHHUE.

Munexonuratomue. CTpoeHue, OMOIOTHS, TOBEICHNE, TPOUCXOXKICHHUE.

Kasxnprit pa3aen BKIFOYAET JICKITMOHHBIE U JTa0OPaTOPHBIC 3aHATHS.



MUHUCTEPCTBO HA}’KI/I u BBICIIET'O OBPA3OBAHU A
POCCHUUCKOU ®EJJEPALINA
denepanpHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YUPEKACHUE BBICIIET0 00pa30OBaHHUsI
«TIOMEHCKHNU TOCYJAPCTBEHHbBIM YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCIUATIIMHBI (MOJIYJIS)
«AIMMyHOTOTHS
Hanpasnenue noarotosku (cnenuanbHocTh): 06.03.01 buonorus
npod Ik (Crienranu3aIus, MarucTepekas mporpamma): buoskonorust
¢dbopma oOydeHus: ouHast

O0bem quCUMIIMHBI (MOayJIs): 4 3.¢€.
®opMa NIPOMEKYTOUYHOM ATTECTANMM: 3a4eT.

ey 1 32124 0CBOEHM S TUCUMILIIMHBI (MOXYJIs1)

Henbto nuctmmannbl «CTPYKTypa U (PyHKIMH KUBBIX cUCTeM: IMMYHOIJIOTHS SIBIISIETCS
nmoyrydyeHue 0a30BbIX 3HAHWK O WMMYHOJIOTHH, MPEICTABICHUN O HAYYHBIX W TPHUKIAIHBIX
ACIICKTaXx HUCIIOJIb30BaHUA ,[[aHHOI>'I Hay‘IHOfI JUCHUITIINHBI.

B mnporecce wu3yueHWs MUCHMIUIMHBI OakKajaBphl PEMIAIOT CICAYIONIUE 3a/lavyu:
(GOopMHPYIOT OCHOBHBIC MPEICTABICHUS O JAaHHOW HAyYHOW IUCLHUIUIMHE, pPacCMaTpUBAIOT
MOHATUSL «AHTUTEH», «AHTHUTENI0», OCOOEHHOCTH WX B3aWMOJCHCTBHUS, W3Yy4alOT MEXaHH3MBbI
KJIETOYHOTO M TYMOPAJIbHOTO MMMYHHMTETa; MEXaHM3Mbl MMMYHHOH 3allUTHl OT HH(eKuuwu,
MPUHITUIIBI  BaKIIMHAIIUH, TPAHCIUIAHTAIIMOHHBIM, TPOTHUBOOMYXOJIEBBIA MMMYHHTET, H3y4arOT
THICPUYYBCTBUTCIBHOCTD, JICKAIIYIO B OCHOBC AJUICPIUYCCKUX HpOHBHCHHﬁ, AyTOUMMYHMUTCT,
MMMYHOTCHETHKY.

Ilnanupyempble pe3y/ibTaThbl 0CBOECHUSI

B pesyanaTe OCBOCHHA JOUCLHUIIJIINHBI CTyIIeHT JOJI2KCH O6Hal[aTL CJIeI[yIOH_[I/IMI/I
KOMITETCHIIMSIMM:

- CHOCOOHOCTBIO MPUMEHATh HPUHIMIIBI CTPYKTYPHOH M (DYHKIIMOHAJIBHOW OpraHU3aliu
OMOJIOTUYECKNX OOBEKTOB M BIAJCHUEM 3HAHHUEM MEXaHH3MOB TOMEOCTATHUECKOW PETYIISIIHH;
BJIaACHUEM OCHOBHBIMH @HSHOHOFH‘-IGCKI/IMI/I METOAaMU aHaJiIn3a U OILICHKHU COCTOAHHA JXHUBBIX
cucrem — OIIK-4;

B peByJII:TaTe OCBOCHHUA OJUCITUITIIMHBI O6yanOIL[HHCH JOJIXKCH:

3HaTh: OCHOBBI UMMYHOJIOTHH.

YMGTL. ,Z[GMOHCTpI/IpOBaTI: 68.30BI:I€ HpGIICTaBJIeHI/ISI 10 I/IMMYHOJIOI‘I/II/I, HpI/IMeHSITB nux
Ha TIpaKTUKE, KPUTHYECKH aHAJU3UPOBATh TMONYYEHHYIO HH(pOpManuo u
NpPEACTaBIATh pe3yNbTaThl HMCCIENOBaHMUN, OONagaeT HaBbIKAMM K HAay4HO-
HCCJIeIOBATEILCKOM paboTe, MpernoJaBaHui0 IMMYHOJIOTHH, BEJCHUIO JUCKYCCHU TI0
aKTya.HBHI:IM BOHpOC&M I/IMMYHOJIOI‘I/II/I.

Kpartkoe cogep:xxaHue TUCHHIJIMHBI (MOYJIs1)

[Tpenmer ummynonoruu. Mcropus nmmyHosoruu. OCHOBHbIE MOHATHS MMMYHOJIOTHHU.
BpoxneHHbIl U IPpUOOPETCHHBI UMMYHUTET. AHTUTCHBI, aHTUTENA, TUMQonIHAs (MIMMYHHAas)
cuctema. OOmue mpencraBieHuss 00 WMMYHHOHW CcHCTeMe. AHTHI€HbBI | aHTHUTENA.
NmmyHoreneruka. I'enetuka rpynn kpoBu cuctembl ABO m Pesyc. Cucrema KoMILIEMEHTA.
Peakuyu kja€TOYHOrO0 MMMYHHMTETa M TYMOpPaJIbHbIH MMMYHHBIM OTBET. 3alluTa OpraHu3Ma OT
uHpEeKIMU W BakKnWHAUUA. [IpOTUBOBUPYCHBI W TPOTUBOOAKTEPUAIBHBI HMMYHUTET



IIpuHnunel BakuuHauuu. ['UNEpPUyBCTBUTENBHOCTH 3aMEUICHHOTO W HEMEIJICHHOIO THUIIOB.
NMMmyHONOrnueckas TOJIEPAHTHOCTh u UMMYHOAE(PUIIMTHI. AyTOMMMYHHUTET
TpaHCIUTaHTaMOHHBIN UMMYHUTET. [IpOTUBOOITYX0JIEBBII UMMYHUTET.



MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHUS
POCCHUICKOU ®EJEPALIUN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTALMS K PABOYEH [TPOIPAMME JIMCLIMITJIMHBI (MOVYJIA)
«MxTHomorus
Hampasnenue noaroroku (cnenuanbHocTh): 06.03.01 Buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskomnorus
¢dbopma oOydeHus: ouHast

TpynoeMkocTh IMCHUILIHHBI (MOAYJIsi): 4 3.€.
®opmMa NPOMEKYTOYHOMN aTTECTALMHU: DK3aMEH.

Leau u 321244 0CBOEHMS M CUMILIAHBI (MOTYJIsSA)

Lens: PaccmoTpenwe oOmMX  YepT BHEUIHET0 W BHYTPEHHETO  CTPOEHMUS,
(YHKIIMOHMPOBAHUSI OPraHOB M HMX CHUCTEM, OCOOCHHOCTEH aJanTalud K aOMOTHYECKHM U
ouotnueckuM  (axkTopam cpeabl |y pbl0 MHUPOBOM M PETHMOHAIBHON  MXTHO(]AyHBI
KOHTHHEHTAJIbHBIX BOJOEMOB, OKPAaUHHBIX MOpPEN U OKEAHOB KaK TUIINYHOMW, IEPBUYHOBOIHON U
Haubosee MHOTOYHUCIIEHHOW TPYMIBI MO3BOHOYHBIX >KMBOTHBIX B HOPMAJIbHBIX M HMITAKTHBIX
YCIIOBUAX OOUTAHMUS.

3agaun:

-3HAKOMCTBO C MOP(PO(DYHKIIMOHATBHBIMH OCOOCHHOCTSIMH CKEJIeTa, MYCKYJaTyphl, HEPBHOIA,
MUIIEBAPUTEIILHON U KPOBEHOCHOW CHCTEMaMH XPSIIEBBIX PbIO, XPAIIEBBIX TaHOUIOB H
KOCTHUCTBIX PBIO;

-03HAKOMJICHHE C CUCTEMATHKOM, TPOUCXOKICHUEM U SBOJIONIUEH PBIO;

-03HAKOMJICHHE C OCOOCHHOCTSIMU Pa3MHOKEHUS U Pa3BUTHUS PbIO;

-pacnpeeNeHdss OCHOBHBIX CHCTEMATHUYECKHUX TPYMI XPSILEBbIX U KOCTHBIX PbIO MO BOJOEMAaM
IUTAHETHI;

-aHaJIN3 aHTPOIIOTE€HHOT'O BIUSHUS Ha MPUPOAHBIE MOMYJISLUU PbIO.

Iliianupyemble pe3yabTaTbl 0CBOCHUS

B pesynbrate ocBoenus OIl «MxTronorusy obydaronuiics 10KeH 001a1aTh CIe y0IUMH
KOMIICTCHIIUSIMHU .

- CIOCOOHOCTHIO TOHUMATh 0a30BbIe MPEACTABICHHS O pa3HOO0pa3uK OMOJIOTMYECKHX 0OBEKTOB,
3HaueHHE OuopazHooOpasusi IS YCTOWYMBOCTH OHOCHEpPHI, CIMOCOOHOCTHIO HCIOJIB30BaTh
METOAbl HAONIOJICHHs, OINUCaHMA, WAECHTH(PUKALNY, KIacCUPHUKAIUK, KYyJIbTUBHUPOBAHUS
ouonoruueckux oobexToB (OI1K-3);

- CIIOCOOHOCTHIO MPUMEHSTh Ha MPAKTHKE MPUEMbl COCTABICHNS HAyYHO-TEXHUYECKUX OTYETOB,
O630pOB, AHAIIUTUYCCKUX KapT ©W TOACHUTCIIBHBIX 3aIllMCOK, H3JIaraTb W KPUTHUYCCKHU
aHAJTM3UPOBATh TMOJIy4YaeMyl0 HWHGPOpPMAlMIO U MPEACTAaBIATh pPe3yJbTaThl TOJEBBIX U
naboparopHbIx 6nonoruueckux uccienopanuii (IK-2).

B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI 00YYaIOUIUIICs TOJIKEH:

3HATBh: OCHOBBI CTPOCHHUS M (YHKIIMOHUPOBAHHUS OCHOBHBIX CHCTEM OPTraHOB PbIO pa3HBIX
TaKCOHOB.

YMeTh: cCBOOOTHO ONEpPHPOBATh 0A30BBIMU MPEACTABICHUSIMH MO0 UXTHUOJIOTUHU, IPUMEHSTh UX B
HpaKTI/I‘-IeCKOI\/'I ACATCIIBHOCTH, KPUTHYCCKU aHaJIU3UPOBATH IIOJYYCHHYIO HH(l)OpMaHI/IIO u
rPaMOTHO NPEACTABIATH PE3yJIbTaThl UCCIEA0BAHUMN.

Kparkoe conepxxanue 1MCUMIIMHBI (MOIYJIs1)



Hctopus uxtuonoruu. CucremMaTika v (puioreHust puio.

Mopddosnorus psi0 - BHELITHEE U BHYTPEHHEE CTPOCHHUE XPALIEBBIX U KOCTHBIX PbIO.
I'onanorenes u pa3sMHOXKEHUE PHIO Pa3HBIX CUCTEMATUYECKUX TPYIIL.
OMOpHOHAIBHOE Pa3BUTHE PHIO.

DKOJIOTUSI MOPCKHX U ITPECHOBOAHBIX PHIO.

Pb160710BCTBO B MPECHOBOHBIX M MOPCKUX BOJOEMAX.

PrI00BOICTBO B €CTECTBEHHBIX BOJI0OEMaX M UCKYCCTBEHHBIX CUCTEMaX.



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«MexaHU3MBI aJJaNTAllHA OPTaHU3May)
Hamnpasnenue noarotosku (cnenuanbHocTh): 06.03.01 bronorus
npo Wb (CrieruamTu3aIis, MarucTepckas nporpamMma): bruoskomorust
¢dbopma oOydeHust OuHast

O0beM TMCUMILVIMHBI (MOAYJIs1): 4 3auemubie eOunuysl (144 akademuueckux 4acos).
dopMa NpOMe:KYTOUHOM aTTecTALMM: 3Kk3aMeH (7 cemecTp).

esan 1 3a1a4n 0CBOEHMSI AUCUMILIMHBI (MOXYJIs1)

Henrn wu 3amayM  AUCHMIUIMHBI:  (QOPMHUPOBAHUE Y CTYACHTOB COBPEMEHHBIX
HpCI[CTaBJ'ICHI/Iﬁ O MOJICKYJIAPHBIX, KJICTOYHBIX, CUCTCMHBIX MCXaHHU3MaxX adalTallui OpraHu3mMa
K cpelie; U3yueHue O0IUX 3aKOHOMEPHOCTEH MHAUBUAYaIbHOU ((EHOTUITUYECKON) alanTalluH;
pPacCMOTPCHUC q)YHI[aMeHTaJ'H)HI)IX MEXaHU3MOB ajJalTanuu K TaKUM (baKTOpaM Cp€abl, Kak
dbusznyeckass Harpys3ka, THUIOKCHs, BBICOKas TEMIIEpaTypa, XOJIOA, KadecTBO MHUTAHHUSA,
XUMHUYECKHe (PaKTOpbl; 00CYKIEHUE MPUHIUIHAIBHBIX BO3MOXKHOCTEH KOPPEKIMHU HAPYIIEHUI
aJanTaly OpraHu3Ma K cpejie.

IInanupyemble pe3yabTaThl 0CBOEHHS

B pesymprate ocBoenuss OIl BBIMYCKHUK JIOMKEH OONagaTth  CIEAYIOUIMMHU
KOMITETEHIIUSMHU:

® CIOCOOHOCTHIO NMPHUMEHATh Ha TPAKTHUKE MPUEMBI COCTABJICHHUS HAyYHO-TEXHHYECKUX
OTYETOB, 0030pOB, AHATUTUYECKUX KApPT M MOSICHUTEIBHBIX 3alUCOK, M3Jarath M KPUTHYECKH
AHAIM3UPOBATh TMONyYaeMyl0 HMH(GOPMAIMIO W TPEACTABISATh PE3YJbTaThl TIOJNEBBIX U
naboparopHbIX Ononornyeckux uccienopannii (I11K-2);

® CrOCOOHOCTBIO MPUMEHSTh MPUHIUIBI CTPYKTYPHON M (PYHKIIMOHAIBHOM OpraHu3aluu
OMOJIOTUYECKNX OOBEKTOB W BJIAJICHUEM 3HAHHEM MEXaHU3MOB TOMEOCTATHYECKOW peryJIsIny,
BJIaJICHUEM OCHOBHBIMM (DH3HOJIOTMYECKUMH METOJIaMU aHAIM3a U OLEHKU COCTOSIHUS YKHBBIX
cucreM (OI1K-4).

Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB OCBOCHUS AUCHUILIMHBI (MOAYJIS):

B uenowm, B pe3yabrare 0CBOCHUS JUCHMUIUIMHBI CTYIEHT JTOJIKEH:

3HaTh: - 00 0COOEHHOCTSIX MPOLECCOB KU3HENEATENBHOCTH, 00ECTIEYMBAIONINX PEAKIH
WHIMBUAYANbHOM  (DEHOTHNIMYECKOM  amamTanmud,; - OCHOBBI  NPUHIUIIOB  CHUCTEMHO-
WHTETPATHBHON JIESATEIILHOCTH, KOTOpPhIE MOTYT OBITh HampaBlieHBI HAa (QOpPMHUpPOBAHUE U
COXPAaHCHUC W TPHUYMHOXCHHUC 3O0POBbA YCJIIOBCKA B MCHSIIOIIIef/'ICSI COIIPIEUIBHO-KyJIBTypHOﬁ n
MIPUPOJHOM cpefe.

YMerb: - paccyxaaTb 00 OCOOCHHOCTSAX peaklMi WHAMBUIYaIbHOM (PEHOTUIIMYECKOI
ajantalid Ha OCHOBE IPEJCTABIEHUH 00  yJbTPAaCTPyKTYpHOM  OpraHu3aluu H
(YHKIIMOHMPOBAaHUM TKaHEH, OPraHoB, aHATOMO-(HU3UOJOIMYECKHMX CHUCTEM OpraHusMa -
MIOHMMasi TPHUHLMIIBI B3aUMOJICHCTBUSl OpPraHM3Ma 4YeJOBEKa C BHELIHEH cpenoM, NMPUYMHBI
3aBUCUMOCTH (DYHKIMOHAJIBHOTO COCTOSIHMS OpraHM3Ma oT oOpa3a »KU3HM TPUMEHATh
Ne1arornyeckie u GU3N0IOrMIeCKHe METO b TPOPHIAKTHKN HAPYIICHUH 3710pOBBSI.



Kpartkoe conep:xaHue 1MCHUIJIMHBI (MOYJIs1)

1. "Jlekunonnoe 3anste 1. IlpoOnema apmanranuu Kak (yHIaAMEHTalbHAas MpodiiemMa
¢uznonoruu. "

2. "lIpakTnueckoe 3ansATHE 1. AganTanuu 4eaoBeka K cpeae oouraHus."

3. "JlekimonHoe 3aHsATHE 2. OCHOBHBIE 3aKOHOMEPHOCTH MHIUBUIYIBHOMN aganTanuu."

4. "IIpaktnueckoe 3aHsaTHE 2. OCHOBHBIE 3aKOHOMEPHOCTH MHIMBUYaJIbHOU afanTanun."

5. "Jlexunonnoe 3aHsTHe 3. OOUMII MeXaHW3M aJanTallid M POJb B HEM CTPECC-PEaKIHH,
OCHOBHBIE CTa/INHU ITpoLiecca ajanTanuu."

6. "llpaktnueckoe 3ansTue 3. OOmUNA MEXaHW3M aJanTallid U POJIb B HEM CTPECC-PEaKIIHH.
OcHOBHBIE CTa Uy Mpoliecca aJjanTauuu."

7. "JlexkumonHoe 3aHstue 4. OOpaTUMOCTh aJanTalUd, SBJICHUS (PU3UOIOTHICCKON U
[IATOJIOTUYECKON afanTanuu. "

8. '"llpaktmueckoe 3ansitue 4. OOpaTUMOCTh ajamnTaldd, SBICHUS (DUIUOIOTHUECKON U
[IATOJIOTUYECKON afantauuu. "

9. "JleknmoHHoe 3aHsATHE 5. AnanTanus K GU3NIECKUM Harpy3kam."

10. "IIpakTiueckoe 3aHATHE 5. AmanTtanus K GU3NUECKUM Harpy3kam."

11. "JIeknmoHnHOe 3aHsATHE 6. AganTanusa K BBICOTHOM THUIIOKCHH."

12. "IIpakTrdeckoe 3aHaTue 6. Aganranus K BBICOTHON THIIOKCUM."

13. "JlexkumonHoe 3ansTue 7. Aganrtanus K xononay."

14. "IIpakTnueckoe 3aHATue 7. Aganranus K xoiaoxy."

15. "JlekumonHoe 3ansTue §. Aganrtanus K BBICOKOHM Temieparype."

16. "IIpakTueckoe 3ausaTue §. Anantanus K BHICOKON Temneparype."

17. "JlexkumonHoe 3ansaTue 9. Beicuine agantaimOHHbIE peakiiMi opranu3ma. "

18. "IIpakTrueckoe 3anaTue 9. Beicmye agantalmoHHbIE peakliuyd opraHusma."

19. "JlekunonHoe 3ansTue 10. Agantanus K CTPECCOBBIM CUTYalUsIM U CTPECC-TUMUTUPYIOIINE
CUCTEMBI Opranusma."

20. "lIlpaktnueckoe 3ansitue 10. Apanramuss K CTPECCOBBIM CHUTyallMsM U CTpecc-
JUMUTHPYIOIINE CUCTEMBI OpraHu3ma."

21. "JlekimonHoe 3ansaTue 11. AgantallMOHHBIE PEAKIIUH MMOBPEXKICHHOTO OpraHu3ma."

22. "IIpaktudeckoe 3ansTe 11. OnpeneneHue XpoHOOMOJIOTHYECKOTO THIIA YeloBeka. Perenue
3agaq."”

23. "JlekuumonHoe 3aHsTHe 12. ApanTtanus nuIIeBapuUTenbHOM cucteMbl. COBpEeMEHHbIE
MIPEJICTaBICHUS O AEATEIbHOCTH MUILEBAPUTENbHOM crucTeMbl. OcHOBHBIE (OPMBI afanTanuu."
24. "llpaktuyeckoe 3aHsTHe 12. Hapymenue QyHKIUI OpraHoB KeiyI0YHO-KUIIEYHOTO
Tpakra"

25. "JlexkumonHoe 3aHATHE 13. Apantanus nuIIeBapUTENbHOW cucTeMbl. WHIuMBHOyanbHas
aganTanusg. MexaHu3Mbl agantanuy."”

26. "[Ipaktuueckoe 3anarue 13. HapyiieHus opraHoB XkellyJ04HO-KUIIEYHOr0 TpakTa."

27. "JlexkumonHoe 3anstue 14. Kimmarto-reorpaduueckas XxapakTepHCTHKa U DKOJOTHYECKHE
¢axTops! Cesepa."

28. "lIpakTnyeckoe 3anarue 14"

29. "JlekunonHoe 3ansATHe 15. Biusnue komiuiekca ¢pakropos CeBepa Ha opraHusm."

30. "I[IpakTyeckoe 3ansarue 15"

31. "Jlekunonnoe 3anstue 16. ConuanbHas agantaius B ycnoBusx Cesepa."

32. "IIpaktueckoe 3anstue 16. Hapymenus repmoperyssiun."

33. "JlekuunonHoe 3aHsATHE 17. 310pOBbE UETOBEKA U €r0 COMATbHO-TPY/1I0BOM NOTEHIIHAL."



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«MHUKpPOOHOIJIOTHS X BUPYCOJIOTHS»
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

TpynoeMkocTh AUCHUIIMHBI (MOXYJIfA): OOIIAasl TPYJAOEMKOCTh JIHUCIUIUIMHBI COCTaBIsAeT 4
3a4eTHBIX €IMHULIBbI, 144 akageMUYecKuX Jaca.
®opma NPOMEKYTOYHOM aTTECTALMHU: SK3aMEH B 5 CEMECTpE.

ey 1 32124 0CBOEHMSI AUCUMILIIMHBI (MOXYJIs1)

Lenp mpenopaBaHusi JUCHUIUIMHBI — C(HOPMHUPOBATh Yy CTYJICHTOB IPEJCTABICHHUE O
MHOT000pa3uy MUpa MUKPOOPTraHU3MOB, BUPYCOB B MPUPOJAE U METOJOJIOTHYECKUX MOIX0JaX B
UX U3YUYEHHH.

OcHoBHbIE 337]a41 AUCHUTUINHBIL:

- U3y4EHHE M CHCTEMaTH3alus IPEICTaBICHUH O MPOKAPHUOTHBIX MHUKPOOPraHU3Max:
CTPOCHHHM U XMMHUYECKOM COCTaBe OaKTepHaIbHON KIIETKH, OCOOCHHOCTEH HSHEPreTHYECKOro U
KOHCTPYKTUBHOT'O METa00IM3Ma, MHOTOOOpa3uy TUIIOB MTUTAHUS;

- yriryOJieHue MpeCTaBiIeHUH O MOJIOKEHUHU U POJIM MUKPOOPIaHU3MOB B MPHUPOJE, UX
pa3HooOpa3uu, 0 B3aMMOOTHOIICHUSAX C APYTUMH MUKPOOPTaHU3MaMH;

- (hopMHUPOBAHKE TPEICTABIICHUN O OMOJIOTHYECKOM CBOEOOpa3HH BUPYCOB, CIIOCOOAX MX
PEeNnpoayKIIUU, OCOOCHHOCTSAX Pa3BUTHSI YMEPEHHBIX U BUPYJIEHTHBIX OakTepHo(aros;

- OBJaJ€HME  TEXHUKOH  paboOTl C  MHUKPOOpPraHM3MaMHh M MeToJaMH
MHUKPOOHOJIOTHYECKUX UCCIIEIOBAHUIA.

IInanupyemble pe3yibTaThl OCBOCHHSA

B pesynmbrare ocBoenus OOIl BBITYCKHUK JOJDKEH 00JIagaTh  CIACAYIOIIMME
KOMIIETEHIIUSIMH.

- OIIK-3 — cmnocoOHOCTh TMMOHMMaTh 0a30Bble MPEICTABICHUS O Pa3HOOOpa3uu
OMOJIOTUYECKMX OOBEKTOB, 3HAYCHHWE OHOpa3HOOOpasws Il yCTOWYMBOCTH — OHmochepsl,
CIIOCOOHOCTh HMCIOJIB30BaTh METO/bI HAONIOJICHHS, OMHUCAHMS, WACHTH(PHUKAINY, KIacCH(HUKAILINY,
KyJIbTUBUPOBAHHS OMOJIOIMYECKUX OOBEKTOB.

- OIIK-6 — crtocoOHOCTh PUMEHSTH COBPEMEHHBIE SKCIIEPUMEHTAIBHBIE METO/IbI PAOOTHI
c OMOJIOTMUECKUMH OOBEKTaMH B TOJEBBIX U J1a0OPATOPHBIX YCIOBUSAX, HaBBIKM pabOThHI C
COBPEMEHHOM amnmapaTypou.

B pesynbrare 0OCBOCHUS AUCIUIIMHBI 00YYarOIUiics JOKEH:

- 3HaTh: CTPOEHUE MPOKAPUOTHON KIETKH, THUMBl MUTAHUS U CIOCOOBI MOJIYYEHHS
JHEPrUM MHUKPOOpPraHU3MaMH, CTPYKTYPHYIO OpraHH3allMI0 M PENpOAYKIMI0 BHPYCOB,
COBpPEMEHHBIE U KJIACCUYECKHE METOIbl MUKPOOHOJIOTHUH;

- YMETh: IPUMEHSATH MOJIyYE€HHbIE 3HAHUS O CTPOCHUM, META00IN3Me TIPOKAPUOT JIs UX
XapaKTepUCTUKU M B3aUMOCBSI3U C OKpYXKaloIled cpenoi, MpOBOIUTh MHUKPOOMOJIOTHYECKHE
UCCIIC/IOBAaHUsST Ha COBPEMEHHOM OOOpYy/IOBaHMHM, aHAJIW3UPOBAaTh HAY4YHYIO JIUTEpaTypy,
proOpeTaTh HOBBIE 3HAHUS C UCIIOJIb30BAHUEM MH(OPMALIMOHHBIX TEXHOJIOTHI;



- BIAJCTh. TEXHUKOW IIPUIOTOBIICHHUs IIPENApaTOB MUKPOOPraHU3MOB, HAaBbIKAMHU
MPUMEHEHUS OCHOBHBIX METOJOB MHUKPOOMOJIOTMM B  HAay4YHO-UCCIIEOBATEIbCKOM U
NPAaKTUYEeCKOH paboTe, METOJaMU HCHOJb30BAaHUS HHTEPHET-PECYpCOB M MOATOTOBKHU
IIPE3CHTALIMOHHOTO MaTepHala.

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)

OO6mme cBoicTBA MHMKPOOPraHu3MOB. (OCHOBHBIE METOABI MHUKPOOHOIOTHUECKUX
HCCIIEA0BaHUMN.

Mopdomorus, cTpoeHre U XUMHUYECKUNA COCTaB MPOKAPHOTHON KJETKU. Pa3MHOXeHHeE,
POCT U pa3BUTHE MTPOKAPHOT.

OOMeH BellecTB ¥ MUTaHUuEe MUKPOOpraHu3MoB. CriocoObl MOTyUYEHHS SJHEPTUH.

OcHOBHBIE ~ MEXaHU3MBl OOMEHa BELIECTB M  NpeoOpa3oBaHHUs  SHEPrUU Y
MHUKpPOOPTaHU3MOB.

Hcnonp3oBaHne HEOPraHWMYECKUX JTOHOPOB BOJOPO/IA: XEMOIUTOTPO(HBIE OAKTEPHH.

®doroTpodHbIe OaKTEpUU U POTOCUHTES.

Bupycsl. Bupounsl. [IproHsl.

DK3aMeH



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
Mopdosorust © aHaTOMUS pacTEHUIN
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

TpynoeMkocTb AUCHUIIMHBI (MOAYJIfA): 6 32a4ETHBIX €IUHULL.
®opmMa NPOMEKYTOYHOM aTTECTALMHU: DK3aMEH.
esn 1 32124 0CBOEHMSI AUCUMILIMHBI (MOXYJIsA).

Lenb — ¢popmupoBaHue y CTy€HTOB 0a30BBIX 3HAHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSA, CTPOEHUS U PA3MHOXKEHHUS CEMEHHBIX PACTECHHMM, UX B3aMMOOTHOIIECHHUAX C APYTHMU
KHUBBIMM OpraHM3MaMH U Cpefod OOHMTaHUs, OCBOCHHUE METOI0B HAOIIONEHUs, OIMCaHUS,
uaeHTuUKaIY, KIacCuPUKaUU OMOTOTHUYECKUX 00BEKTOB.

3amaun TUCIUILTHHBL:

- paclIMpeHHe ¥ CHCTeMaTH3alus MpPEACTaBICHUH O MOPQOJIIOTHH, aHATOMUH,
9KOJIOTHH PYKAPUOTUUECKUX OPTaHU3MOB;

- M3y4eHHe MOP(OJIOTUUECKOTO ¥ aHATOMHYECKOTO CTPOCHHUS CEMEHHBIX PACTCHHId Ha
pa3HBIX YPOBHSIX OpPraHU3aIMU: KJICTOYHOM, TKAHEBOM, OPTAaHHOM, OPTaHU3MEHHOM;

- YCTAQHOBJICHHE B3aMMOCBSI3H MEXKAY CTPOCHUEM, BBIOJHAEMBIMH (QYHKIUSIMUA |
MPUCTIOCOOJICHUEM K Cpejie OOUTaHUs;

- U3y4YCHHE OCOOCHHOCTEH Pa3MHOXKEHHS U IIUKJIOB Pa3BUTHSI CEMEHHBIX PaCTCHHN;

- yriyOJieHHe 3HaHUI O COBPEMEHHOW CHCTEME OPraHUYECKOTO MHpa;

- pa3BUTHE YMEHMA M HaBBIKOB HCIIONB30BaHMUA J1labopaTopHOro 00O0pyI0BaHus,
W3TOTOBJICHHS CPE30B OPTaHOB PACTEHU, IPUTOTOBICHHS BPEMEHHBIX MUKPOIIPETIapaToB;

- (hopMHpOBaHKE HAYYHOTO MUPOBO33PCHUSI.

Ili1anupyemMblie pe3yabTaThl 0CBOCHUS.

OIIK — 3: crocoOHOCTh TOHMMATh 0a30BbI€ MPEACTABIECHUS O PA3HOOOPA3UU OUOTOTHYECKUX OOBEKTOB,
3HaYeHne OMopasHooOpa3usa JUIS YCTOWYMBOCTH OWoc(dephl, CIOCOOHOCTH HCIOIB30BATE METOIEI
HAOJIONCHMS, ONMCAHMS, WACHTUGUKAIMK, KaacCHu(UKAIKMK, KyJIbTUBUPOBAHUS OHOJOTHYECKUX
00BEKTOB (peanu3yeTcsi, BbIACICHHAS YaCTh KOMIICTCHIIUH ).

Ilepeyenb MIaAHUPYEMBIX Pe3y/JbTATOB OCBOECHHUS NTUCUUILUIUHBI (MOYJIs1):

3HaTh:

- BHEILIHEE W BHYTPEHHEE CTPOCHHUE KJIETOK, TKAHEW, OpraHOB CEMEHHBIX PACTEHHUH B
INIAHEC OHTOI'CHCTUYCCKOTIO U @HHOFGH@TH‘IGCKOFO paSBI/ITI/If{, B CBiA3U C yCJ'IOBI/ISIMI/I
OKpPY>KaloIlle cpepl;

- 0cOOEHHOCTH Pa3MHOKEHUS U [IUKJIBI Pa3BUTHSI CEMEHHBIX PACTEHUM;

- TEPMHUHOJIOTHIO MOP(HOIIOTHH U aHATOMUU PACTEHUM;

- YCTPOMCTBO U NPUHUUIIBI pabOThl yBEIUYUTEIbHBIX TPUOOPOB.

YMeTh:

- HpI/IMeHﬂTB r[onyquHHe 3HAHUA O CTpOGHI/II/I OpFaHOB JJISL XapaKTepI/ICTI/IKI/I
LIEJIOCTHOCTU OpraHM3Ma M €ro B3aUMOCBSI3U C OKPY KaroIIei cpe1oi;

- IPOBOJUTH UCCIICIOBAHUS B JIAOOPATOPHBIX YCIOBHUSX;



- pa0oTaTh C TOTOBBIMH IperapaTtaMu U repOapHbIM MaTepHaiOM, UCIIOJIb3YS METOJIbI
CBETOBOM MUKPOCKOIIUU;

- IpenapupoBaTh OOTAHNYECKUE OOBEKTHI;

- paboTaTh C ICTOYHUKAMHU UH(POPMAITUH;

- IPUMEHATh OCHOBHBIE METO/IbI MOP(OIOTUN M aHATOMHUU PACTEHUH B MPAKTUYECKON M
HCCIIEI0BATENbCKON paboTe;

- TOTOBUTH BPEMEHHBIE MPENapaThl, BHIIOIHATh OOTAHUYECKHE PUCYHKU C HATYPaJbHBIX
MHUKpPO- U MaKpOOOBEKTOB;

- HCIOJIb30BaTh CPaBHUTEIbHO-aHATOMUYECKHH, CPaBHUTEIBbHO-MOP(HOIOTHIECKUH,
AHAJTMTUKO-CHHTETUYCCKUIA U MHTyKTHBHO-/ICTyKTHBHBIN METO/IBI NCCIICTOBAHHS,;

- U3JaraTh U KPUTHUYECKH AHAIM3MPOBATH IMOJIyYaeMyI0 MH()OPMALUIO M HPEACTaBIATH
pe3yNbTaThl Ja00PATOPHBIX OOTAHUYECKUX HUCCIIETOBAHUIM.

Kparkoe cogepkanue 1ucuMIIMHBI (MOLYJI51)

borannka — onmHa w3 (QyHIaMEHTaTBHBIX HW HauOOJee JIPEBHUX OMOJOTHUYECKHX
IVCUUIUINH, U3YYaOIINX PACTUTEIBHBIM MUpP BO BCEM OOTaTCTBE €ro )KU3HEHHBIX (hopM. B cBsi3u
¢ A3TUM OOTaHMKa KaK HayKa SBJISETCS HEOThEMJIEMBIM KOMIIOHEHTOM OOJIBIIMHCTBA
KOMIUIEKCHBIX Hayk. McTopuuecku OOTaHMKA NOApA3JeNuiach Ha psiji CaMOCTOSTENIBHBIX
JIUCLMIUINH, KaXJas W3 KOTOPBIX pEIIaeT CBOM 3a/a4d M MCIOJb3yeT COOCTBEHHBIE METOMbI
uccnenoBanus. JucuumiuHa «Mopdosioruss 1 aHaTOMUsI pacTEeHUiD», SBISAIOLIAACA COCTaBHOM
4acTbi0 OOTaHUKHU, TPENoJaeTcsl BO BTOPOM ceMmecTpe, paccuuTaHa Ha 102 yaca ayJUTOpHBIX
3aHaTui (34 yaca nekuuid U 68 yacoB 1a0OpPaTOPHBIX PabOT) ISl CTYIAEHTOB OYHON (HhOPMBI
oOyueHuss u cocTouT u3 4 Mmomynen (pasnmenoB): «OpraHuzalyst pPacTHTEIBHON KIETKW»,
«PacturenbHble TkKaHW», «CTpOEHUE U Pa3BUTHE BETETATUBHBIX OPraHOB CEMEHHBIX PACTEHUI»,
«Pa3MHOXXeHHE pPACTEHMII», B KOTOPBIX MOCJIENOBATEIbHO PAacCMaTpUBACTCS PAa3BUTHE BCEX
CTPYKTYp PACTUTEIBHOIO OpraHu3Ma Ha Pa3iIMuYHbIX YPOBHSIX OpPraHU3allMd B OHTOTEHE3€ U B
¢uoresese, ¢ ydeToM TMPHUCHOCOOIEHUN K YCIOBHSIM OKpy’Karolled cpeipl. 3HaHUSA IO
MOpPGOJIOTHH W aHATOMHH PACTEHHM, SIBIISSICH OCHOBOW TOJHOIICHHOTO OHOJOTHMYECKOTO
oOpa3zoBaHMsl, UMEIOT (PyHIAMEHTaIbHOE 3HAYEHHUE JJISi CTAHOBJICHUS W Pa3BUTHA OWOJIOTHH:
pa3paboTKu ee TEOPETUUECKHUX ACIIEKTOB, PELICHUs BOIPOCOB MPHUKIAIHOTO XapaKTepa.

Moayns 1. Opranu3zanus pacTUTEIbLHOU KIETKH.

Tema 1.1. OOmuii mIaH CTpOEHUs PACTUTEIbHON KIeTKU. JIBmKeHue nutoriasMel. [lazmoinus.
Jennasmonus.

Tema 1.2. [IpoayKThl )KU3HENAEATEILHOCTH MpoToIIacTa. KoHeyHble MpoayKThl OOMEHa BEIeCTB
KJIETKH (KPUCTAJLIIBI).

Tema 1.3. Ko/utokBUyM M TECTUpOBaHUE 110 MO0 "Opranusaius pacTUTEIbHOM KIETKH'".
Moaynsb 2. PacturenbHble TKaHU.

Tema 2.1. O6pa3zoBatenbHbIE U TOKPOBHBIC TKAHH.

Tema 2.2. Mexannueckue U IPOBOASIINE TKAHU.

Tewma 2.3. IIpoBomsmue my4yku. MHOTOOOpa3ue MOCTOSTHHBIX TKaHeH. TecTupoBaHKe O MOIYJITIO
"PacturenbHble TKaHU".

Monynb 3. CTpoeHue 1 pa3BUTHE BET€TaTUBHBIX OPTaHOB CEMEHHBIX PACTCHUH.

Tema 3.1. Ctpoenue 3apoapliia, CEMEHU U IPOPOCTKOB MOKPHITOCEMEHHBIX PACTEHUH.

Tema 3.2. Kopenb: Moposnorusi, nepBUYHas 1 BTOPUYHAS aHATOMUYECKas CTPYKTYypa.

Tema 3.3. Metamopdo3sl kKopHs. Mopdoiaornueckoe 1 aHaTOMUYECKOE CTPOCHHE JIUCTA.

Tema 3.4. Mopdosnornyeckoe 1 aHATOMUYECKOE CTPOEHUE TPABSIHUCTOTO U JPEBECHOTO Todera.
3.5. Meramopo3sl obera. ['omosnornunesie U aHamoruuHbie opranel. KontponsHas padora mo
Moayio: "CTpyKTypa BEreTaTUBHBIX OPTaHOB CEMEHHBIX PACTCHHI".

3.6. KomnokBuym mo moayinto: "CTpoeHue M pa3BUTHUE BErETAaTHUBHBIX OPraHOB CEMEHHBIX
pacteHuit".



Monyib 4. Pa3MHOXEHHE paCTEHUH.

Tema 4.1. Tunel pasmHoxeHus. CTpoeHHe M pa3MHOKEHUE COCHBbI OOBIKHOBEHHOM. l[BeTok,
OKOJIOLIBETHHUK.

Tema 4.2. Augponei. [ unenei.

Tema 4.3. I'mneneit. @opMyJibl 1 JuarpaMmsbl IIBETKOB.

Tema 4.4. ITnonw!.

Tema 4.5. Consetust. TectupoBanue no MoayJo "Pa3MHOKEHNE pacTeHUi".



MUHUCTEPCTBO HA}’KI/I u BBICIIET'O OBPA3OBAHU A
POCCHUUCKOU ®EJJEPALINA
denepanpHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YUPEKACHUE BBICIIET0 00pa30OBaHHUsI
«TIOMEHCKHNU TOCYJAPCTBEHHbBIM YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCIUATIIMHBI (MOJIYJIS)
«Hay4HO-NpOEKTHBIN cEMHUHapP»
Hanpasnenue noarotosku (cnenuanbHocTh): 06.03.01 buonorus
npoduIh (Crienranu3alus, MarucTepekas mporpamma): buoskonorust
¢dbopMma oOydeHus: ouHast

O0beM quCHMIUIMHBI (MOaYJIs1): 8 3.€. (4 cemecTp — 4 3.¢€.; 6 cemecTp — 4 3.¢€.)
dopma NpoMeKYTOUHOI aTTecTalMuU: 3a4eT (4 ceMecTp — 3a4eT; 6 ceMecTp — 3a4er).

ey 1 32124 0CBOEHMSI TUCUMIIIIMHBI (MOXYJIs1)

HeoOxomuMocTh BKIIIOUEHUS HAYYHO-TIPOEKTHOTO CEMUHApa B y4eOHBIM IUIaH CBsI3aHA C
COBPEMEHHBIMH TPEOOBAHUSMHU, MPEIABIBISIEMBIMH K BBIMTYCKHUKY: YMEHHE MPOodhecCHOHATBHO
paboTaTh ¢ MCTOYHWKAMH, 0a3aMU JAHHBIX, IPOBOAMUTH aHAIHM3, 0000IIATh, 3HATH MPHHIIUITBI
COCTABJICHHMSI HAYYHOTO IIPOEKTa, MPHUHIMIIBI TIOJTOTOBKM HaydyHOW paboThl. JlucruruimHa
«Hay4HO-IpOEKTHBIN CEMUHAp» pean3yeTcs B IByX ceMmecTpax (4 u 6), ee pabouas nporpamma
COCTOMT U3 JIByX YaCTEH.

Yactp 1. Cemectp 4.

Ilenmr Kypca: C TOYKM 3peHHs] OOIIEH TEOPUU CHCTEM pPacCMOTPETh OCHOBHBIC
OMOJIOTHYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH B NMPHUPOJAEC B MX B3aMMOCBS3M M HEPAPXUUCCKOM
COTIOTYMHECHHOCTH.

K ocHoBHBIM 3amayam oTHOCATCS: 1) HM3ydeHHME HCTOpPUM PA3BUTHS CHUCTEMHBIX HIEH B
OuosIoruy, OOIIUX MOJIOKEHUH TEOPUH CHCTEM; 2) pacCMOTpPEeHHE 00IIeOMOIOTMYECKUX 3aKOHOB
U TpaBWiI; 3) IpeacTaBlieHne 00 MepapXuu KHUBBIX CUCTEM, X MPEEMCTBEHHOCTH B Pa3BUTHH,
CXOJICTBE W pa3inuusax; 4) NnpuMeHeHHe HWH(POPMALMOHHO-MAaTEeMAaTHUYECKUX METOAOB IpHU
pEIIeHNN TEOPETUYECKUX U MPUKIAIHBIX 3a]a4 B OMOJIOTHH.

Yactp 2. Cemectp 6.

Hens. Jlns BBIMOSHEHWS BBIMTYCKHON KBAIM(PUKAMOHHOW pabOThl M JajdbHEHIeH
npoeCCUOHATILHON JEATEIIbHOCTH CTYACHTAM HEOOXOJUMBI HAaBBIKM BBIMOJIHEHHUS HAay4HO-
HCCIIEIOBATENbCKUX MPOeKTOB. HayuHo-nccaenoBaTeNbCKil MPOEKT BKIIOYAET B ceOs HaydyHOE
000CHOBaHHUE MPOOJIEMBI, BBIIOJIHEHHE HKCIIEPUMEHTAIBHBIX padoT.

3amaun. B pamkax Hay4HO-TPOEKTHOro ceMuHapa «bHOTeXHOJOTUS U OUOMH)KEHEPUSD)
CTYZICHTBl OCBOSIT HABBIKM BBINOJIHEHHSI HAyYHO-HCCIEIOBATEIbCKONM pabOTHI, IIAHUPOBAHUS
SKCIIEPUMEHTAa M HaNHCAaHUA TEOPETUUYECKOTO IPOEKTa IO COBPEMEHHBIM HAINpPaBICHUIM
OuoTexHonoruu. B pamkax 3TOro ceMuHapa CTyIEHTHI OCBOSIT OCHOBBI NPOBEJCHUS HAYyYHOTO
MOMCKa IO MpobOsieMaM OWOTEXHOJIOTMHM W OWOWMHXKEHEpPHH B TATCHTHBIX 0a3zax, O0azax,
JCTIOHUPYIOINX HAyyHbIE CTaTbU M3 JKypHAJIOB, Haydarcsi aHAJIW3UpOBaTh U 0000IIaTh
MOJTy4YeHHBbIE MaTepHalibl, 0GOPMIISATh TOTOBBI HAy4YHBIH MPOEKT, MyOJUYHO 3alUINATh CBOM
HaY4HBII poeKT. B pamkax cemuHapa cryaeHTaM OyJeT MpeaokeHo n30paTh HarpaBlieHHE 110
OMOTEXHOJIOTUU UM OMOMH)KEHEPHH, [0 KOTOPOMY Oy/IeT BBIMOIHATHCS TEOPETUUECKUI TIPOEKT,
CITAHUPOBATH HAYYHBIH MTPOEKT, BBITOIHUTH €T0 U IyOJIMYHO 3alIUTUTH €TO.



IInanupyemble pe3ybTaTbl 0CBOCHMS IMCIUITIHHBI

B pesynprare OCBOEHHMsS JUCUMIUIMHBI CTYACHT JOJDKEH o0JafaTh  CJeIyHOIUMU
KOMITIETEHIIUSIMHU:

- CIIOCOOHOCTBIO MPUMEHSATH 0a30BbIe MpeAcTaBieHUs 00 OCHOBax OOIIEH, CUCTEMHON U
MIPUKJIAJHOW DKOJIOTUH, NMPUHLMIIBI ONTUMAJIBHOTO MPUPOAOIOIB30BaHUS U OXPaHbl NPUPOABI,
MOHMTOPHHIA, OLIEHKU COCTOSIHUS IIPUPOJHON cpelibl U oXpaHbl xxuBol mpupoasl — OIIK-10;

-CIIOCOOHOCTBIO IPUMEHATH COBPEMEHHbIE MIpeICTaBICHUS 00 OCHOBax
OMOTEXHOJIOTMYECKUX U  OMOMEIUUMHCKUX  TPOU3BOJCTB, TeHHOU WH)XCHEPHH,
HaHOOMOTEXHOJIOTHH, MOJIEKYIIsIpHOTO MoaenupoBanus — OITK-11;

-CIIOCOOHOCTHIO UCTIONB30BaTh 3HAHUE OCHOB W MPHUHIIMIIOB OMO3THKH B MPOQPECCHOHATBHOM
" conpaiabHOM nesarensHocTH — OITK-12;

-CHOCOOHOCTBIO TIPHMEHSTh HAa MPAKTHKE IIPHEMBl COCTABJICHHS HAYyYHO-TCXHHYECKHX
OTYCTOB, 0630pOB, AHAJIMTHUYCCKUX KapT W IMOACHUTCIIBHBIX 3allMCOK, M3JIaraTb U KPUTHUYCCKU
AHAIM3MPOBATh MONTy4YaeMyl HWHGOPMAIMI0O W MPEICTABIATH PE3yJbTaThl IIOJICBBIX U
nabopaTopHbIX Ouonornueckux uccnenoanuii —11K 2.

B pesynbrare 0cBOCHHS IUCUUILIMHBI CTYACHT OyIeT:

3HaTh: IMPUHOUIIBL BBIMTOJIHCHUA HAYYHO-HCCICAOBATCIILCKOI'0 IIPOCKTA, IJIAHUPOBAHUA
OKCIICPUMCHTA, BCACHHA HAYYHOI'0O H IMATCHTHOI'O IIOMCKA, OCHOBHBLIC MCTOJAblI H3YUCHUA
CHUCTEMHBIX SaKOHOMepHOCTCﬁ B OMOJIOTHH U DKOJIOTHH.

YMeTh: OCYHIECTBIISATh MOWCK HAYYHBIX CBEJCHUN B pa3HBIX 0a3zax, aHAIW3HPOBATH U
0000mmaTh MaTepuan, opopmiATe HaydHOe OOOCHOBaHHME MPOOIEMBI, MPUMEHSATH OCHOBHBIE
METOJIbI W3YyYEHHUS CHCTEMHBIX 3aKOHOMEPHOCTEH B OHOJOTHMM W SKOJIOTHH B HAayYHBIX
HCCIIEIOBAHUSAX U IIPU HanucaHuu otyetoB o HUP.

BJ'I&JIGTBI HAaBbIKaMM BBIIIOJHCHHUA HAYYHOI'O IIPOCKTA, IUIAHUPOBAHHA OSKCIICPUMCHTA,
COCTaBJICHUA HAYYHBIX 0630p0B, BCACHUA NUCKYCCHUHU.

Kparkoe cogepkanue 1ucuuIIMHbI (MOLYJI51)

Yacrs 1.

BBenenue: mpeamer um ucropusi cucreMHoi Ouosoruu. Ilapamurma cucremHocTH. Teopembl
cucTeMHOl sKkosiorud. CTpyKTypa 3KOJOrMdeckux cucrteM. Dpakraibl U LUKIbI B OMOJIOTHH.
Crtpecc u apgantanmust OHOJOIMYECKMX CHUCTEM. YCTOWYMBOCTH M CTaOMJIBHOCTbH CHCTEM:
¢dbopmupoBanue npodaemsl. [lonynsaunonnas skosorus. buomerpuueckue MeTo bl B CUCTEMHON
ouonorun. Jlunamuueckoe Mozenuposanue. [IporuozupoBanue 6MOIOTHYECKUX MPOLIECCOB.
Yacrs 2.

[TpuHIMIBI TPOBEACHUS HAYYHO-UCCIIEAOBATENBCKOW paboThl. O3HAKOMIIEHHE C aKTyaJlbHBIMU
HAIpPaBJICHUSIMU B OMOTEXHOJIOTMH U OnonHxeHepuu. OOCyKIeHIE U YTBEPKI€HNE BRIOPAHHbIX
TEM IPOEKTOB. BBINONHEHHE HAyuyHBIX NPOEKTOB: IATEHTHBIM IMOUCK M AaHAIU3 HAay4YHOU
HOBU3HBI NMPOEKTa. AHaIU3 U 0000IeHne HayYHbIX JaHHBIX. OdopmiIeHHEe HAYYHOTO MPOEKTA.
3amuTa npoeKTa.



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«OO0mIast ¥ MOJICKYJISIpHAS TCHETHKA)
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0beM JUCHUILIHHBL: 4 3.¢., 144 akageMHUUeCcKHX Jaca.
®opmMa NPOMEKYTOYHOM aTTECTALMHU: DK3aMEH.

Leau u 321244 0CBOEHHS M CUMILIAHBI (MOTYJIsSA)

Henwro gucrumumabl «OO01Ias 1 MOJIEKYJIsIpHasl TEHETUKA SBIIACTCS MOTYYEHUE 3HAHUN
00 OCHOBHBIX MPUHIMUMNAX M 3aKOHAX TE€HETUKU, NPEJCTABICHUN O HACIEICTBEHHOCTH H
M3MEHYMBOCTH Kak 0a30BBIX CBOMCTBaX >KMBBIX OPraHM3MOB, a TaK)K€ MEXaHU3Max XpaHEHUS,
nepefayv M peanu3allii reHeTHdeckoil uHpopmanuu. B mporecce u3ydeHUs IUCHUTUIMHBI
CTYJECHTHI PEIIAlOT CIEAYIOIINE 3aaui: B CUCTEMAaTU3UPOBAHHON (hopMe yCBaWBaIOT 3HAHUS 00
OCOOCHHOCTSIX CTPOEHHUS XPOMOCOM, TEHETHYECKOW pOJU TMPOIECCOB MHTO3a, Meko3a,
ramMeToreHe3a, U3MEHYMBOCTU U €€ MEXaHM3MaxX; 3HAKOMSTCS C 3aKOHAMU HE3aBUCHUMOIO M
CIHCIJICHHOI'O HACJICAOBAHU ITPU3HAKOB, OCO6CHHOCT$IMI/I BBaHMOHeﬁCTBHH T'CHOB, HpHOGpGTaIOT
3HAHUS O CTPYKTYpE HOCHUTENICH TeHeTUYeCKOW MH(POPMAIIH, a TAKXKE MEXaHU3MaX MPOTCKAHUS
OCHOBHBIX T€HETHUUYECKHUX MPOIIECCOB Ha MOJIEKYJIIPHOM YPOBHE.

IlnanupyemMble pe3yJibTaTbl 0CBOECHMUSI
B pesynbrare 0ocBOSHUS TUCHUTUTHHBI ()OPMUPYETCS:
CIOCOOHOCTh TPUMEHTH 0a30BBIC IMPEACTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX H
COBPEMEHHBIX JOCTHKEHHUSIX T€HETUKHU U CeJIEKIUU, 0 TeHoMuke, npoTeomuke (OI1K-7).
B xo0/1€ 0cBOEHUS TUCITUTIIIMHBI 00YYaIOIIHUIACS TOTKEH:
e 3HaTh: OCHOBHbIE 3aKOHOMEPHOCTH 1 COBPEMEHHBIE JOCTUKEHUSI TEHETUKU U CETICKIIUH.
e VYMeTh: MNPUMEHITH 0a30BbIe MPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX U
COBPEMEHHBIX JOCTH)KCHUSIX TEHETUKH U CETICKITHH.

Kpartkoe cogep:kanue TUCHUIIIMHBI

[IpenmMer u 3a1a4u TEHETUKU

CrpoeHune XpoMOCOM U KapuOTHUIL

Murto3, Mei03 U TaMETOI'eHE3

3akoHbl MeH1ens U yCIIOBUS UX BBIIIOJHEHUS

B3aumopeiicTBie ajuieabHbIX T€HOB

B3anMopeiicTBue HeauienbHbIX TEHOB

HacnenoBaHnue, CLIEIUIEHHOE € [10JIOM; T€HETHYECKAsl IeTEpMUHALMS 110J1a
CuerieHHOE HaclIeI0BaHUE U TEHETUYECKOE KAPTUPOBAHKE
N3MeHYnBOCTh OPraHnu3MOB

CrpykTypHas Opranu3anusi HyKJI€MHOBBIX KUCIIOT

CraOuibpHOCTh TeHeTHYecKoi nHpopmanuu: perumkanus JJHK
CrabuiapHOCTh TeHeTHYecKor nHpopmanuu: penaparus JTHK
Peanuzanus renerndeckoit nadopmarun: 6uocunres PHK u perymsuums Tpanckpumnimm
Peanuzanus renernueckoit nHpopmanuu: nporeccuar PHK



Peanuzanus renerndyeckoit nHGopMarum: 6MocUHTE3 Oenka



MUHUCTEPCTBO HAYKU U1 BBICHIEI'O OBPA3OBAHUA
POCCHUICKOU ®EJEPAIIUN
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yUpeKJIEHUE BBICILIET0 00pa30BaHUs
«TIOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTALMS K PABOYEN I[TPOTPAMME JUCHUIIJIMHBI (MOJYJIS)
«OO0u1ast 1 HeopraHuyecKas XUMHs
Hampasnenue noarorosku (crneuuanbHocTh): 06.03.01 buonorus
npoduiIh (Crieruan3anys, MarucTepckas mporpamMmma): bruoskomnorus
(dhopma oOyudeHus: ouHas

O0beM TUCHMIUIMHBI (MOaYJIs1): 4 3.€.
®opMa MPOMeKYTOUYHOM aTTecTANMU: DK3aMeH.
Hesn 1 32124 0CBOEHMS TUCUMILIMHBI (MOXYJIS)

Henpto m3ydeHus aucuuiuinHbl «OOIIasi ¥ HeOpraHudeckass XMMHsD) COCTOMT B TOM, YTOOBI
MOMOYb CTYJI€HTaM MO3HaTh MaTepUaIbHbI MUD, 3aKOHBI €T0 PA3BUTHS, XUMUUYECKYIO (POpPMY BHKEHUS
MaTepuH, 3aKOHbl €€ pa3BUTHUS, OCBOMTb OCHOBHbIE NOHATHUS M 3aKOHBl XHUMHHM U OCHOBHBIE
3aKOHOMEPHOCTH ITPOTEKAHNS XUMUYECKHUX PEAKIIHM.

KoHnkpeTHbIMU 331a4aMy AUCHUIUTMHBI «O0I1ast 1 HEOPraHUYECKask XUMUS ABIISIOTCS:

nepelaTh OCHOBHBIE TEOPETUUECKHUE 3HAHUS 110 KYypPCY JUCLUILINHBL,

[IOMOYb CTYJEHTaM IOJIYYUTh HABBIKM Pa0OOThl C XWMHYECKUMHU PEAKTHBAMHU U IPOBEICHHUS
KOJIMYECTBEHHBIX PACYETOB;

HAY4YHMTh peliaTh TUIOBBIC 3a/1a4M U MHCATh BO BCEX (OPMAX YpPaBHEHUS XUMHUYECKUX PEaKIIHid,
YTO CIIOCOOCTBYET HEPOPMATIHLHOMY YCBOCHHIO H3y4aeMOIr0 MaTepHala,

c(OopMHPOBATH HABBIKA XUMUYECKOTO MBIIUICHUS Y CTYJCHTOB.

Ilnanupyembie pe3yabTaThbl 0CBOECHHS

Crynent, nzyunBumii kype «OO01as 1 HeopraHuueckasi XUMUs», JOJDKEH 00J1aAaTh CIEIYOUMMU
odmenpodeccuonaabHbIMi kKomnerenuusamu (OIIK):

OIIK-2 - cnocoOHOCTBIO HCHOJB30BATH 3KOJIOTMYECKYI0 TPAMOTHOCTh M 0a30Bble 3HAHHUA B
oOmact (HU3MKH, XUMHHM, HayK O 3emijie U OWOJOTMHM B >KM3HEHHBIX CHTYyalUsX; MPOTHO3HPOBATH
MIOCJIEICTBHS CBOCH MPO(ECCHOHATBLHOM IeATEIbHOCTH, HECTH OTBETCTBEHHOCTD 32 CBOU PELICHUSI.

npogeccuoHanbHbIMU KoMneTeHuuaMu (I11K):

IIK-1 — cmocoOHOCTBIO AKCIUTyaTHPOBAaTh COBPEMEHHYIO amnmaparypy M oOOpyJdoBaHUE IS
BBITIOJTHEHHSI HAYYHO-HMCCIIE0BATEIbCKUX MOJIEBBIX U J1a00PaTOPHBIX OMOIOTHYECKHUX pPadoT.

ITo oxonyanuu Kypca "OOmiast 1 HeopraHuyeckasi XUMHs'" CTyI€HT JIOJIKEH:
3HaTh:

® CTPYKTYpYy KaTerOpwil M TMOHATUA OOIIeH W HEOPraHWYECKOW XUMHUHU, UCTOPHUIO €€ Pa3BUTHS,
MECTO XHMHHU CpEeId €CTECTBEHHBIX HAyK; CYLIECTBYIOIIME IPOOJIEeMbl M TEPCIEKTHUBHI €€
pa3BUTHA; OOJIACTH NMPUMEHEHHS XUMHUHM B PA3IMYHBIX OTPACIsAX HAPOJHOTO XO3SICTBA; pOIb
o0uieil ¥ HEOpraHM4ecKOM XHMHM, KaK TEOpeTHYECKOro (yHIaMeHTa COBPEMEHHOM XHMUH,
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OCHOBHBIE 3aKOHBI (yHIAMEHTAIbHBIX pa3[eNoB OO0med U HEOPraHW4YeCKOW XUMUH,
HEOOXOIUMBIX JUIsl TPO(PECCUOHATIBHOM EATEIbHOCTH;

npaBWia, TOPANOK pabOTBI Ha TpocTeiimeM JTabopaTOpHOM O00OpYIOBaHHWH, OCHOBHBIE
DKCIIEPUMEHTATbHBIE TPUEMbl U  TPOLEAYPHl; OCHOBHBIE HHCTPYMEHTAIbHBIE  METOJbI
HEOPraHMYECKOro CHHTE3a M aHajiu3a; BO3MOXKHBIE MPUYMHBI M METOJAbl yCTPaHEHUS
BO3HHKAIOIIMX HEUCIIPABHOCTEH Mpu paboTe ¢ 1abopaTOpHbIM 000pyI0BaHUEM U TPUOOPAMH.
Ymers:

NPUMEHSTh 3HAHUS E€CTECTBCHHOHAyYHBIX 3aKOHOB M METOJIOB B CBOCH NpOQecCHOHATHHOMN
JeSITeIbHOCTH; PElIaTh HOBbIE, HECTAHJAPTHBIC 3a/1a4M; CTPOUTh U HCIIOJIB30BaTh XMMUYECKHUE,
MaTeMaTHYeCKUe W WMHUTALUOHHBIE MOJEIH; OIPEeNATh BO3MOXKHOCTh PALMOHAIBHOTO
UCTIOJIb30BaHUS €CTECTBEHHOHAYUYHBIX 3aKOHOB B Pa3IMYHBIX 0071aCTAX HAYKH U TEXHHUKH;
cobupate jabopaTopHble TPHUOOPH W KOHCTPYHPOBATH JabOpaTOpPHBIE YCTAaHOBKH; MPOBOIUTH
XHUMHKO-TEXHOJIOTUYECKHE PACYEThl; OLIEHUTh BO3MOXKHOCTh TNPHUMEHEHHs TOTO0 WJIM HHOTO
000py10BaHuUs ¥ IPUOOPOB I AOCTHXKEHHUS HEOOXOAUMOTO pe3yJIbTara.

Kparkoe conepxxanne 1ucunnIMHbI (MOXYJIs1)

NN R W

B mponecce 0CBOCHUA NJUCHUIIIMHBI CTYACHT U3YyHaCT CIICAYIOIINEC OCHOBHBLIC pa3acCiibl:

. CTCXI/IOMCTpI/IH. OCHOBHBIE TTIOHATHS M 3aKOHBI CTCXUOMCTPHH. Krnaccel xumuaeckux COGI[I/IHCHI/II‘/'I
. OCHOBBI XUMHYECKOM TCPMOANHAMUKHA

. OCHOBBI XMMHUYECKON KUHETUKHU

. PactBopbl. XuMuueckue paBHOBECHs B pacTBOpax
. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE IPOLECCHI

. CTpoeHne aToMa 1 IEpUOAUYECKAs CUCTEMA

. XuMH4eckKas CBs3b



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«Oprannueckasi ¥ aHATUTHIECKAsT XUMUS)
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0bem qucuMnIMHbl «OpraHuyeckas M aHaAJIMTHYECKass XUMUs»: 4 3.e.
®opmMa NPOMeEKYTOUYHON ATTECTALMHU: dK3aMEH

esn 1 32124 0CBOEHM S JUCUMILIMHBI (MOXYJISA):

Henpto puctuminzel «OpraHuyeckass U aHAIUTHUECKAs XUMHUSA» SIBISETCS IMOJyYEHUE
0a30BbIX 3HAHUUM IO OPraHUYECKOM M AHAIUTUYECKOW XHMMUH, MPEJICTaBICHUA O HAay4HBIX H
MIPUKJIAIHBIX ACIIEKTaX UCIIOJIb30BAaHUsS JaHHON HAyYHON AUCLUILUIMHBIL.

B norudeckom m coaepkareabHO-METOINYECKOM TUIAHAX JTUCHUIIMHA « OpraHudeckas u
aHAJTUTUYEeCKass XUMHs» I[OCTeI0BaTeIbHO pa3BUBAET BBOJAHBIA Kypc «OOmas Xumus»,
O0asupyeTcsi Ha 3HAHMSIX, MOJYYEHHBIX NpH H3ydeHHH Kypca «Heopranmudeckas Xumus»,
UCTIONb3YeT YMEHHMsS M HaBBIKM MPUOOpPETEHHBbIE NpU H3YyYEeHHH KypcoB «MaremaTuka» u
«®Duzuka». JlaHHble Kypchl (GOPMUPYIOT y CTYAEHTa NpeJCTaBiIeHHEe 00 OCHOBHBIX 3aKOHAaX
XMMUH, 3HAaHHE XUMHUYECKUX M (PU3NYECKUX CBOMCTB BEILIECTB, YMEHHUE NPOBOAUTH PACUEThI C
MCIIOJIb30BaHUEM JIOTapU(PMHUUECKUX U CTENEeHHbIX (QyHKIU. MaTepuan, paccMaTpuBaeMblil B
JAaHHOM Kypce, sIBIIsieTcsl (PyHIaMEHTOM IpH BBITIOJIHEHUH Y4YE€OHBIX KYpCOBBIX M BBITYCKHOMN
KBaJIM(UKAIIMOHHOW paboThl, a TakXe MpH BhIOOpE METO/OB pEIICHHs KOHKPETHBIX 3a/1ay B
JJIEKTUBHBIX KypCax.

OCHOBHBIMHM 3a/layaMi OCBOEHHs JHUCHMIUIMHBI «OpraHudeckas M aHAIATAYECKAS
XUMUS» ABIISIOTCSA: O3HAKOMUTH C OCHOBHBIMH IIOHATUSIMH O COCTAaBE, CTPOCHHUM, U30MEpUH,
HOMEHKJIaType OpraHMYeCKUX COEIUHEHHI; JaTh MpeICcTaBlIeHHEe O MHOT0OOpa3uu U crocodax
KJIaccu(UKauy OpraHMYeCKUX BEIECTB, OCOOCHHOCTSAX UX XMMUYECKUX CBOMCTB; 03HAKOMHUTh
C OCHOBHBIMH THUIIAMH pPEAKIMA OPraHWYeCKHX BEIIECTB, PEareHTOB, € MEXaHU3MaMH
NPOTEKAaHUs, YCIOBUSAMH M CIIOCOOAMH HW3MEHEHHUS HANpaBJICHUS pPEaKLUui; O3HAKOMHUTH C
TEOPETHYECKUMU M MPAKTUYECKUMH OCHOBAaMH TPAJULMOHHBIX METOJIOB AHAJIN3a OPraHUYECKUX
U HEOPraHMYECKHX BEUIECTB B PA3JIMUHBIX OOBEKTAX, C CYIIHOCTHIO COBPEMEHHBIX METOJOB
aHaJln3a, MoKa3aTh MHOrooOpa3ue METOJIOB C BBISIBJICHUEM MPEUMYIIECTB U OTpaHUYEHUI TPyl
METO/OB, JaTh IMOHATHE OO0 OCHOBHBIX NPHUHIMIIAX NPoO00TOOpa, MPOMOATOTOBKH U
ONpENEIECHUS] COJCPKAHMS OPraHMYECKMX W HEOPraHWYECKUX BEIIECTB B IPUPOIAHBIX M
TEXHOI'CHHBIX 00BEKTaX,

ILnanupyemble pe3yibTaThbl OCBOCHUS
Crynent, wm3yuumBmui Kypc «OpraHudeckas M aHJIWTHYECKas XUMUS», JOJDKEH
o0yazaTh CIEAYIOUMMHA KOMIIETEHIIMAMU:

OIIK 2: ucrnonb30BaTh SKOJIOTMYECKYI0 T'PAaMOTHOCTh M 0a30Bble 3HAHHUA B 00JIACTH
¢bu3uKy, XUMHUHM, HayK O 3emiie W OHOJIOTMM B JKU3HEHHBIX CUTYaIUsX; MPOTHO3HPOBATH
MOCNEACTBHSI CBOEM MNpPOQPECCHOHAIBHON JEsTeNbHOCTH, HECTH OTBETCTBEHHOCTbh 3a CBOM
peuieHus;



IIK 1: cnocoOGHOCTBhIO CHOCOOHOCTH SKCIUTYyaTHMPOBATh COBPEMEHHYIO ammaparypy H
o0opy0OBaHWE JUIsl BBIMOJHEHUST HAYYHO-HMCCIEAOBATEIbCKUX TIOJEBBIX H JIAOOPAaTOPHBIX
Ouonoruueckux pador;

[To okOHUaHUU Kypca CTYJICHT JOJDKEH:

3HaTh:

- POJb XUMHYECKOTO aHAJIN3a, MECTO aHAIMTUICCKON XMMHUHU B CUCTEME HaYK,

- CYIIHOCTh PEaKUUi U MPOILIECCOB, UCIIONB3YEMBIX B AaHATMTUYECKON XUMUH,

- TEOPETUYECKHE OCHOBHI IPOIIECCOB, JICKANIUX B OCHOBE XHUMHYECKUX METOOB
aHaamu3a,

- TPUHIMIBI U 00JIACTH UCIIOJIH30BAHUS OCHOBHBIX METOJ0B XUMUYECKOTO aHAJN3a,

- HMMETh IMpeoCcTaBleHUEe 00 0COOCHHOCTSIX aHAIN3a Pa3IMYHbIX 0OBEKTOB.

- COCTaB, CTPOCHHE, CTIOCOOBI MOTYUYEHHUSI OPTaHUIECKUX BEIIECTB;

- KJIACChl OPraHUYECKUX COCAMHEHUI, OCHOBHbBIE TUIIBI PEAKIINI 1 UX MEXaHU3MBbI;

- (u3UYeCKHEe CBOWCTBA M XWMHUYECKHE PEAKIIMU OCHOBHBIX KJIACCOB OPTaHMYECKHX
COCIUHECHUN;

YmMmerb:

- TPAaMOTHO ¥ KBaJU(UIMPOBAHHO MPOBOAUTH MPOOOMOATOTOBKY M aHAIU3 CIOKHOTO
0o0BeKTa (CIuiaB, MUHEPAILHOE ChIPhE, OPTraHNYECKHUE OOBEKTHI, IPUPOJIHAS U CTOYHASI BOJQ) C
HCIIOJIb30BAaHUEM XMMUYECKUX METO/IOB aHAJN3a,

- IPOBOJNTH MIPOBEPKY TOYHOCTH BBHITIOJIHEHUS aHAIN3A.

- XapaKTepu30BaTh CBOMCTBA OPraHUYECKUX COCAMHEHUN HAa OCHOBE MX XMMHUYECKOU
(hOpMYyIIBI U CTPOCHHS,
- TMcaTh XUMHUYECKHe (POPMYJIBI OCHOBHBIX MpPEJICTaBUTENCH KaKIOTO Kiacca
OPraHMYECKUX COCTUHEHHI U CXEMBI PEaKIIfil, OTPAKAIIIUX UX XUMUYECKHE CBOWCTBA;

Baaners:

- METOJIOJIOTHEH BIOOpA METOIOB aHAIN3a, UMETh HaBBIKH MX MPUMEHEHUS,

- BBIOOPOM TOCIIEIOBATEIFHOCTH TIPOBECHISI MPOIIETyp aHAIN3A.

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)

B npomecce ocBoeHMS AMCHMIUIMHBI CTYJEHT HW3Y4YaeT CIEAYIOIIMEe OCHOBHBIE
TEOPETHUECKHUE Pa3/IeiIbl:

1. OOuue BOMpoCk aHATUTHYECKON XUMuu. KadecTBeHHbII aHau3.
2. Konn4ecTBEeHHBIN XUMUYECKUIN aHAIN3

3. CrnekTpaibHbIE METO/IbI

4. DAEKTPOXUMHUYECKHUE METOIbI

5. OcCHOBHbIE NOHSATHS OPrAHUYECKON XUMUU

6. YraeBoaopobl. ['alloreHnpon3BOAHBIE YTIEBOI0POIOB

7. Kucnopozaconepxaiiyue OpraHuueckiue CoeIMHEHNs

8. VYrneBoasl

9. A3OTUCTBIE COEIUHEHUS U T€TEPOLUKIIBI

B mpormecce ocBo€HMSI MUCHMIUIMHBI CTYJEHT BBHITIOJHSAET CIEAYIOIIHME JTa0OpaTOpHBIE

paloThI:

. Texauka 6e3omacHoCTH. MepHas mocya.

. AnkanumeTpus.

. [lepmanranaTomeTpus.

. Kommuiekconomerpust.

. CeKTpaJibHbIE METO/IBI.

. [IpsiMas moreHuuoOMeTpHUs.

. BBosiHOE 3aHsTHE IO OpraHUYECKOMY TPAKTUKYMY .

. MeTons! pa3aeneHusi, OYMCTKH U UACHTHU(DHUKAIINN OPTaHUIECKUX BEIIECTB.
. Xpomatorpapuiyeckue MEeTOAbl pa3eieHHUs U aHAIN3a OPTaHUICCKUX BEIIECTB.
10. Anudarudeckne yriieBo10pOIbl.

11. Kucnopoaconepxamnime coeJuHEHHUS.

O 0 1N DN B W=



12. YrneBonsl.



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«OpHUTOIOTUSD)
Hamnpasnenue noarotoBku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskomnorus
¢dbopma oOydeHus: ouHast

O0bem qucuMIIMHBI (MOayJIs): 4 3.¢€.
144 akameMHUYECKHUX YacOB.

®opma NPOMEKYTOYHON ATTECTANMHU: DK3aMEH.

Leau u 321244 0CBOEHHS TMCUMILIAHBI (MOTYJIsA)

[lenpto nucuumuiuHbl «OpHUTONOTHSD SBJSETCS MOJIydeHHE O0a30BBIX 3HAHHWM 110
OMOJIOTUM M HKOJIOTHMHM pPa3IMYHbIX CHUCTEMaTHMYeCKMX Tpymnmn kiacca Iltuier; moapoOHoe
3HAaKOMCTBO C MHUPOM MTHUIl: BHUAOBBIM pa3zHOOOpa3HeM, IPOUCXOXKIEHUEM M HBOJIOLKEH,
reorpaUuecKuM pacrpocTpaHeHHEM, MOP(OJOTHUECKUM U aHATOMHUYECKHM CTPOCHHEM,
¢bu3noNorNen, HSKOJIOTHEH, IOBEJACHUEM, 3HAUYEHHEM B JKH3HH YEJIOBEKa, pPaIMOHAIHHBIM
HCIIOJIb30BaHUEM U OXPAHOM.

B npouecce nzydeHus: JUCHMIIIMHBI CTYIEHTHI PELIAIOT CIEAYIOIINE 3aJaun:

1) BbIsABIEHHE MOP(OIOrMYECKHX, (YHKUMOHAIBHBIX M 3KOJIOTMYECKUX aJamnTaiuil B
IIpeJienax BhIILIEYKa3aHHOIO Kiacca;

2) uU3ydyeHue MEepUOJUYECKOro sBICHHS (pa3MHOXEHHE, JUHbKA, MHUIPALUM) B KU3HU
ITUL] U UX PETYIISLNY;

3) BBISIBJICHHE IUATrHOCTUYECKHUX MPU3HAKOB Pa3IMYHBIX CUCTEMATHUECKUX IPYIII NTHIL;

4) 03HaKOMJIEHHE C BHJOBBIM cOCTaBOM opHuTO(ayHbl 3anagHoit Cubupu (TromeHcKoi
00J1IaCTH B YAaCTHOCTH), @ TAKXKe C BUAAMHU NTHUL, 3aHeceHHbIMU B KpacHbie kauru (P®, peruona).

H.]'IaHl/lpyeMble PE€3yJbTAaThbl 0CBOCHUA

B pesymbrare OCBOCHHWS TUCHMIUIMHBI OOYYarOIIMKCS JODKEH o0NajgaTh —CIleAyIOMUMu
KOMIIETEHIIUSAMMU:

OIIK-3: cmocobHOCTH MOHMMATh 0a30BBIE MPEACTABICHUS O  pa3zHOOOpa3uu
OuoNIOTHYeCKUX OOBEKTOB, 3HAueHHe Ouopa3zHOOOpasust i YCTOWYMBOCTH Ouocdepsl,
CIIOCOOHOCTh HUCTIOJIL30BATh METOIbI HAOJII0ICHUS, OIMCaHu4, uaeHTUu(GUKAIIH,
KJaccu(UKaIuy, KyJIbTUBUPOBAHUS OMOIOIMYECKUX OOBEKTOB;

I1K-2: cnocoOHOCTP TNPUMEHATh Ha TMpaKTHKE TMPHEMbl COCTABICHHUS Hay4dHO-
TEXHUYECKHUX OTYETOB, 0030pPOB, AHATUTHUYECKUX KAapT M MOSCHUTENBHBIX 3allMCOK, M3JIaraTh U
KPUTHYECKH aHAJIM3UPOBATh MOJyYaeMyl0 MH()OPMALMIO U MPEACTaBIATh PE3ybTaThl MOJIEBBIX
1 1abopaTopHbIX Ononornyeckux uccienosanuii (I1K-2).

B pe3yjibTaTe OCBOCHUA AUCHUILINHBI O6y‘l8.I-OH.IHfICH JOJIKCH:
3HATh: OTJINYHUTEILHBIC YCPTHI Ki1aCCa ITHUI B CBA3H C HpI/ICHOCO6H€HI/I€M HX K IIOJICTY.



YMeTb: cBOOOIHO OmNEepUpoBaTh Oa30BBIMH IPEJICTABICHUSMH 110 OPHUTOJOIHH,
IPUMEHATh UX B INPAKTUYECKOW JESITEIBHOCTH, KPUTUYECKH AHAJIU3UPOBATH IIOJIYUYEHHYIO
MH(POPMALIMIO U TPAMOTHO MPEJCTABIATh PE3yIbTaThl UCCIIEOBAHUI.

Bnaners: HaBbIKAMM K HAay4HO-HCCIIE[OBATENILCKOM  paboTe, MpenojaBaHUIO
OPHHUTOJIOTMH, BEACHUIO JUCKYCCHUU.

Kpartkoe cogep:xaHue 1MCHUIJIMHBI (MOYJIs1)

. Beenenue. Mcropus pazsutust opautonoruu. [loctpoenue cucremsr kiacca [ITuibr Aves.
. [IponcxoxaeHue U 3BOJIIOIUS MTHII.

. ['eorpadudeckoe pacnpocTpaHeHHE U YUCIEHHOCTh MITHII.

. DKOJIOTHS NTHUL]. DKOJIOTHYECKHE IPyIIIbI B Kiacce [t

. Cucrematuka kiacca [ITuIst.

. HpaKTI/I‘—IeCKoe 3HAYCHUC IITHUII.

. OxpaHa peJKuX U UCYE3aI0IIIX BUOB.

. Opautodayna TromeHCKON 00J1acTH.

03N N KW



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«OCHOBBI TTATOJIOTHYECKON (PU3HOTOTHIY
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0bem qucuMIIMHBI (MOayJIs): 4 3.¢€.
144 akameMuuecKux yaca.

DopMa NPOMEKYTOYHOM ATTECTALMM: 3a4eT.

Leau u 321241 0CBOEHMS M CUMILIAHBI (MOTYJIsSA)

Llenb kypca — popmHpoBaHHE y CTYIEHTOB MPEACTABIECHUI O 340POBOM 00pa3e KU3HU U O
¢bakTopax, GOpMUPYIONIMX U pa3pyLIAOIINX 3/10POBbE.

3amaun Kypca: M3ydyeHne NpuurH U MPOSIBICHUN PACCTPOKCTB 30POBbsI IIPHU BO3ACHCTBUN

HEONIaronpusATHEIX  (aKTOpOB BHEIIHEH W BHYTPEHHEH cpelbl OpraHu3Ma 4YeJoBeKa.
PaccmoTpenne BONPOCOB pallMOHANBHOTO TOBEJCHMS, HAMpPABIEHHOTO Ha YyKpEIJeHUe
3/I0pOBBSI; CHCTEMaTH3allis 3HAaHUU O MpaBUiIax MOBEACHHUS B PA3JIMYHBIX Cpelax. YMEHHE
OKa3plBaThb  JOBpaueOHYIO0 TOMOIIb U OCYIIECTBISATh MPO(PUIAKTUYECKUE MEpPONPHUATHS,
BKJIIOUAsl IPONaraHy MEIUIUHCKUX 3HAHUA U THTUEHUYECKOE BOCIIUTAHUE.
IInanupyemble pe3yibTaThl 0CBOEHHSA
B pesynbrare OCBOEHHS JTUCHMIUIMHBI OOYyYaroIIMMCs JODKeH o0najgaTh CleAyoIUMu
KOMIIETEHIIUSIMHU:
OK — 9: CnocoGHOCTh MCIOJIb30BaTh MPUEMBI MIEPBOM MOMOIIM, METO/IbI 3AIIUTHl B YCIOBUSIX
YpE3BBIYANHBIX CUTYAINI

3HaTh: HOPMBI 3JI0pPOBOTO O0pasza >KM3HM, TNpaBWJIa TIOBEJCHUS B HKCTPEMAJIbHBIX
CUTyalusiX, MpaBWjia OKa3aHUS MEepBOM JOBpaueOHON MOMOIIM MPH KPUTHUYECKHX COCTOSHHSX
4eJI0BEKA.

YMeTh: OKa3blBaTh NEPBYIO J0BpPaue€OHYIO IMOMOLIb IMPH KPUTHUYECKHX COCTOSIHHSIX
YeJIOBEeKa, BBICKA3bIBATh CYXXIACHHUS 00 OCHOBHBIX HANpaBJICHUSIX O370POBUTENBHONH U
MIPOCBETUTENILCKON PabOTHI;

Bnaners: HaBbIKaMHM OLIEHKHM (YHKIIMOHAJIBHOTO COCTOSHHSI OpraHHW3Ma, HAaBBIKAMH

OKa3aHUs NepBOM J0BpaueOHON MOMOIIH MPU KPUTHYECKUX COCTOSHUSAX YEJIOBEKa.
IIK - 2: cmocoOHOCTh NMPUMEHSTHh Ha MPAKTUKE MPUEMBl COCTABJICHUS HAyYHO-TEXHUYECKHUX
OTYETOB, 0030pOB, AHAIUTUYECKUX KApPT M TMOSICHUTEIBHBIX 3alMCOK, M3JIaraTb U KPUTHUYECKU
aHAJTM3UPOBATh TMOJIy4YaeMyl0 HWHGPOpPMAlMI0O U MPEACTaBIATh pPe3yJbTaThl TOJEBBIX U
Ja00paTOPHBIX OMOTOTHIECKUX MCCIICIOBAHUNA

3HaTh: TpaBuiIa OG(OPMIICHHUS, NPEACTABICHUS pE3yJIbTaTOB  (PU3NOIOTHUECKUX
UCCIIEIOBaHMM; (QOPMYJIUPYET  OCHOBHbIE  KOHLEMIUH IUIAHUPOBAaHUS (DU3MOIOTHUECKUX
HKCIEPUMEHTOB U HCCIIEJOBAaHUI; CaMOCTOATENFHO IUIAHHPYET XOJ  (PU3HOIIOTHYECKUX
HCCIEA0BaHUI

YMeTb: caMOCTOATENbHO M TBOPUYECKH MOAXOMUT K BBIOOPY METOAMK MCCIIEOBAHUS
GyHKIMOHAJIBHBIX TIOKa3aTellell opraHu3Ma uejoBeKa IMpU pPa3IMYHBIX €ro COCTOSIHHSIX;
NPOBOJUTHh AHAIM3 HAY4YHOM JHUTepaTyphl, NpuoOpeTaTb HOBBIE 3HAHUSA, HCIIONB3YS
MH(GOPMaLMOHHbBIE TEXHOJIOTUH; IPUBOJUTH APIYMEHTHI U (PaKThI.



Brnaners: TepMuHOIOrUei B HOJTHOM 00BbEME; CIIOCOOEH MOCTPOUTH U apIyMEHTUPOBATh
JIOTUYECKYI0 CXEMY; CaMOCTOSATENIbHO OIIMCHIBAET pEe3yJbTaTbl W BBIBOJbBI HCCIEIOBAHMS;
HAaBbIKAMU IIOJATOTOBKHM M HMCIIOJb30BaHUS MPE3CHTAMOHHOIO MaTepuasa; HaBbIKAMU HAy4HOHN
JUCKYCCHU.

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)
IlocnenoBarenbHOCTE OCHOBHBIX Pa3/A€iI0B IUCHUIUIMHBIL:
1.O06mmee nousiTHe 0 O0IE3HU U 3/IOPOBHE.
2.01eHKa TapMOHUYHOCTH (PU3UUECKOro pa3BUTUS opraHu3ma. OrpenesneHue myjbca U
apTepUaIbHOTO JaBICHUS
3.Bocnanenue, 1uxopajka Kak o0IIue peakii Ha TOBPEXKACHUE
4.HeoTi0kHast TOMOILb ITPH KPUTHUECKUX COCTOSHUAX
5.bone3Hu, BeI3BaHHBIE BO3ACUCTBUAMHU (PU3NYECKUX (AaKTOPOB BHEIIHEH CpeJIbl.
6.1lepBass moMoIb MpH KPOBOTEUEHMSIX, NMPU JEUCTBUM HHU3KUX U BBICOKHX TEMIIEpaTyp
OKPY KaroIlen cpeabl
7.bone3nu, BeI3BaHHBIE BO3JICHCTBHEM MEXaHHMUECKUX (aKTOPOB.
8. TpaBmsbl, BB, XapakTepuctuka. HanoxeHnue noBs3ox.
9.1latonornyeckue COCTOSIHMS, BbI3BaHHBIE BO3JCHCTBHEM Ha OPraHW3M XHUMHUYECKHUX
(bakxTopoB.
10. Bo3neiicTBue Ha OPraHU3M XMMUYECKHX areHTOB. OKOTH, OTPABIICHUS — IIEpBasi IOMOILb
11. BnusHue Ha opraHu3M OHMOJOTMYECKHX (haKTOPOB.
12. Bo3zeiicTBue Ha OpraHu3M OMOJIOTUYECKUX (PAKTOPOB.
13. YacTHas naTosorus
14. IIpodummakTuka 3a00aeBaHNA



MMUHHCTEPCTBO HAVKU U BBICHIEI'O OBPA3OBAHUS
POCCUNCKOU OENEPAILINN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YUPEKACHUE BBICIIETO 00pa30OBaHMUsI
«TFOMEHCKHWU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

AHHOTALUS K PABOYEN [TPOTPAMME JIUCLUIIJIMHBI (MOYJ15)
«ITouBoBeneHUE)
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskonorus
¢dbopma oOydeHus: ouHast

TpynoeMKocTh IMCHUILIHHBI (MOAYJIsi): 4 3.€.
®opmMa NPOMeEKYTOYHON ATTECTANMHU: 3a4ET.

esn 1 32124 0CBOEHM S AUCUMILIMHBI (MOXYJISA).

Henp mucrumivHel — OPMUPOBAHUE Y CTYACHTOB MPEJCTABICHUS O TEOPETHUECKHUX
OCHOBaX W METOJMYECKHX TMOAX0JaX IMOYBOBEJACHUS, OOECIICUNBAIOIINX HCIIOJIh30BAHNE
MOJTyYEHHBIX 3HAHUU TS pelIeHus MPOPECCHOHANBHBIX 3a/1a4.

OcHOBHas 3ajaua — MPUOOpPETEHHE CTYJACHTAMH 3HAHWW B 00OJIACTH TIOYBOBEICHUS H
OCBOGHHE CIIEIYIOIIUX BOMPOCOB: cxXxeMa U (PakTopsl MOYBOOOPA30BATENLHOTO IMpollecca,
MOP(OJIOTHUECKHE TPU3HAKHK, (PU3NYECKHUE, XUMHUECKUE, OMOJIOTHUECKHE CBOWCTBA, PEKUMBI
(BOIHBIN, TEIUIOBOM, BO3AYIIHBIN) MOYB, MPHUHIUILI KiIacCU(UKAMU W pa3sHOOOpasue MOYB,
3aKOHOMEPHOCTH UX reorpaduuecKkoro pacrpoCTpaHEeHUS.

Ilnanupyemble pe3yabTaTbl OCBOCHMUS.

OIIK-14 cmocoOHOCThIO M TOTOBHOCTBIO BECTH JUCKYCCHIO TIO COIMATbHO-3HAYMMBIM
npobsieMaM OMOJOTHH U SKOJIOTHH.

[1K-1 cmocoOHOCTRIO AKCIUTYaTHPOBATh COBPEMEHHYIO amnmapatypy U 000pyI0BaHUE IS
BBITIOJTHEHHSI HAYYHO-MCCIIE0BATEIHCKUX MOJIEBBIX U 1a00paTOPHBIX OMOIOTHYECKUX padoT

B pe3synbpraTe 0CBOCHUS AUCHMIUIUHBI CTYIEHT JOJIKEH:
3HaTh:
-cXeMy MMOYBO0OPa30BATENLHOTO MpoIlecca;
-(pakTOpHI MOYBOOOPA30BAHUS U UX B3aUMOCBSI3b;
-MOp(}OJIOTHYECKUE TPU3HAKHU TTOYUBBHI;
-pu3nueckne, XUMHIECKHe, OMOTOTHIECKHE CBOWCTBA; COCTAB;
-PEKUMBI ITOYB,
-3aKOHOMEPHOCTH TeorpauuecKkoro pachpoCTpaHEHHUS IOYB M XaPAKTEPUCTUKY OCHOBHBIX
TUTIOB TIOYB;
-COBPEMEHHBIE METO/Ibl UCCIIEIOBAHUS IOYBEHHOTO MTOKPOBA PA3IUYHBIX TEPPUTOPUL;
-METOJIbI OTIpeeIICHHs] MOP(}OTOTHISCKUX TPU3HAKOB, PU3UKO-XUMHUYECKUX CBOHCTB IOYB,
OCHOBHBIX 3JIEMEHTOB TIJIOIOPOTHSI.

VYMeTh:
- MPaBWIBHO BBIICIATh U XapaKTepU30BaTh TCHETUYECKHE TOPU30HTHI B MOYBCHHOM IMpoduie
OCHOBHBIX THUIIOB IIOYB;
- 1aBaTh Ha3BaHMsI TIOYBAM, UCIIOIB3Ys IPUHITUIIBI KITACCU(PUKAIIIH;
- BBIOMpaTh TNPaBWIBHBIE MEPONPHUATHA JUISI PETyJIUPOBAHHS IUIOJOPOIUS TOYB, BOIHOTO,
BO3JIYIITHOTO, TETJIOBOTO PEKUMOB ITOYB;

- HpI/IMeHSITL 3HAHUS B O6HaCTI/I IIOYBOBCACHUA I pemeHI/m HpO(beCCI/IOHaJILHBIX 3a1a4 B
o0acT OMOJIOTHM U SKOJIOTHH B U METOI0B OMOJIOTHH U DKOJIOTHH;



-0npeACIINTb COCTOSHUC IIOYB IO INNIOAOPOAHIO, BO3MOXKHOMY XHUMHYCCKOMY 3arpsA3HCHUIO,
9po3uM, JeQUIAIMU C HCIOJb30BAaHMEM COBPEMEHHOTO TIOJIEBOTO M JIAOOpaTOPHOTO
00opyI0BaHUs;

-1aTb Hay"IHO-O6OCHOBaHHI)I€ PEKOMCHAAOMU 110 CHHIKCHHIO BO3}1€I7[CTBHH CTPECCOBBIX
(bakTopoB.

Kparkoe cogepxanue 1uCHMIIMHBI.

Tema 1. Conepxanue AUCHUIUIMHBI B COOTBETCTBUHU ¢ TEMAaTUYECKHUM IJITAHOM JMCIUILIAHBIL
Tema 2. IlouBoBeieHNE KaK HAyYHOE HAIPABJICHHUE.

Tema 3. dakTopsl MOYBOOOPA30BAHUS.

Tema 4. Mopdonorndeckne npu3HaKky MOYBBI.

Tema 5. I'panynomMeTpuyeckuii ¥ MUHEPAIOTMYECKUN COCTaB MOYBHI M TOYBOOOPA3YIOUINX MOPO/I.
Tema 6. @akTOpbI MOYBOOOPA3OBAHUS

Tema 7. Oprannyeckoe BEIeCTBO MOYBbI

Tema 8. Opranndeckoe BemecTo. ['yMyc u npoueccs TyMU(pHKaLnu.

Tema 9. [IutarenbHbIN PEKUM ITOYB.

Tema 10. [TouBeHHBIN POQUIL U €r0 CBOMCTBA

Tema 11. Knaccudukanus nous. [ maBHbIE 3aKOHOMEPHOCTH reorpauecKkoro pacpocTpaHeHUs IOYB.
Tema 12. XuMundeckoe 3arpsi3HeHUE IOYB

Tema 13. HomenknaTypa v [uarHocTKa o4YB

Tema 14. IlouBeHHas Boaa, BOAHBIE CBOWCTBA U BOJIHBIN PEXHUM I10YB.

Tema 15. XapakTeprcTuka Mmous Mo pe3ysibTrataM (GU3HKO-XUMHUECKOTO aHalnu3a

Tema 16. TyHapoBbIe TOYBBI, KJIACCH(UKALINS U CBONCTBA.

Tema 17. TennoBsle CBOMCTBA U TEIJIOBOW PEXKUM IIOUYB

Tema 18. [Tox3onucTeie MOYBHI, FeHE3HC, KIacCU(BUKAIIHS, CBOMCTBA.

Tema 19. Cepsle necHble TOYBBI, KJIaCCU(PUKALUSI U CBOWCTBA

Tema 20. [louBeHHBII BO31yX U BO3AYIIHBIA PEKUM IIOYB.

Tema 21. YepHO3eMHBIE TOYBHI JIECOCTETHON U CTEITHOW 30HBI.

Tema 22. [TouBbl ¥ IOYBEHHBIE pecypchl TIOMEHCKOM 001acTH.

Tema 23. 3aconeHHbIe TOYBHI, TEHE3UC, KJIacCU(UKAIIHS, COCTaB M CBOMCTBA

Tema 24. Dpo3uOHHBIE U Je(IIAIIUOHHBIE TIPOLIECCH B TOYBaX

Tema 25. [louBenHas kapTorpadus



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«IIpakTuky™m 10 (GU3HOTIOTUN U OMOXUMUM
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

Tpynoemkocts nucuuniauabl (MoayJsi): 5 3E, 180 ak. yacos
®opma NPOMeKYTOUYHON ATTECTALMHU: 3a4ET.

ey u 32124 0CBOEHMSI AUCUMILIIMHBI (MOXYJIs1)

Llenp kypca: oOydeHHE CTYJCHTOB OCHOBHBIM MeETOJaM OHOXMMHYECKOTO MHCCIE0BaHUS;
OMOXMMMYECKUX METOAaX KIMHUYECKON J1abopaTOpHOW JMArHOCTUKH, MPOOONOATOTOBKH
OuomarepuanoB  JuId  JJEMEHTApHOTO  aHajlu3a  METOJOM  aTOMHO-3ICOPOIIMOHHOMN
CHeKTpo(OTOMETpUH, OMOXMMHUYECKHE METOJ/Ibl HCCIEJOBAaHUS CTPECC pEeaKIUH OpraHu3Ma;
U3yYeHHE METOJIOB JAMArHOCTHKH MOP(OPYHKIHMOHAIBHOTO COCTOSIHMS OpraHM3Ma, OTpaboTKa
MIPAaKTUYECKUX HABBIKOB II0 HCCJENOBAHMIO CHCTEMBI KpPOBH, YMEHHE HWHTEPIPETUPOBATh
IIOJIyYEHHBIE TaHHBIE.

B 3agaun Kypca BXOJAUT OCBOEHHUE CTYIEHTaAMH METOJUK UCCIEAOBaHUS:

- OCHOBHBIE CIIOCOOBI BBIJENCHHUS OMOJOTMYECKOTO MaTepualla; W3yYUTh OCHOBHBIE
MPUHLIUINBT MUXa3JIUCOBCKOW KWHETHUKH (EpPMEHTAaTHUBHBIX IPOILIECCOB; OCBOUTH METOJbI JUIS
OIpEIEJIEHUs] OCHOBHBIX KHHETHUECKUX IMapaMeTpoB (PepMEHTAaTHBHBIX IPOLECCOB; OCBOUTH
OCHOBHBIE TPUHLUIBI pa3ieieHus] OMoMarepraloB METOJO0M LEHTPU(PYTUPOBaHUS, HU3YUHUTh
OCHOBHbIE TNPHUHIMUIIBI pa3fefeHuss OMOJOTHYECKUX MOJIEKYJI METOJOM BBICOKO3((PEKTUBHOM
AKHUJKOCTHOU XpomaTorpaduu

- OMOXMMHUYECKUX METO/1ax J1abopaTOpHON IUAarHOCTUKE B KIMHUYECKOM HMCCIIEJOBAHUH,
MpaBWJI OTOOpa M XpaHEHUs MpoO, OlEHKa KIMHUYECKOW M JHAarHOCTHYECKONW 3HAUYMMOCTH
KJIMHUKO-OMOXMMHUYECKUX  TIOKa3aTeNeil, OleHKa 3HAa4eHUHl KIMHUYECKOH HOpPMBI U
MaTOJIOTMYECKUX 3HAYEHUH OTJIEIbHBIX [TOKA3aTeNIeH;

- TmpoOOoMoAroToBKa OMOMATEpHUarOB K HIEMEHTAPHOMY COCTaBy METOJOM AaTOMHO-
a/71cOpOLIMOHHON CIEKTPO(GOTOMETPUN; METO/IbI UCCIIEIOBAaHUSI OMOXUMHHU CTpecca;

- MOpQOo(DYHKIIMOHATBHBIX TapaMeTPOB OpraHu3Ma: OLEHKH YpPOBHS (PU3NYECKOTO
pa3BUTHS; KaJUIEPOMETPUU; H3y4YeHHUS OHODJIEKTPUUECKONM AaKTUBHOCTU TOJIOBHOTO MO3Tra;
OLICHKU COCTOSIHUSL CEpPACYHO-COCYIUCTOM U JBIXaTEJIbHOW CHUCTEM; OLEHKH IIOJyYEHHBIX
JAHHBIX OTHOCHUTEJIbBHO HOPMATUBHBIX 3HAYEHUM C IOMOMIBIO pacyé€ra AOJKHBIX BEJIMYUH
U3yYaeMbIX IOKa3aTeNell ONmpeleNuTh CTENeHb COOTBETCTBUS (DAKTUUECKUX XapaKTEPUCTHK
YPOBHIO BO3PACTHBIX OMOJIOTHYECKUX MOTPEOHOCTEN OpraHu3ma.

-3a00opa mnepuepuyeckoil KpOBH, ONpPEAETCHUS OCHOBHBIX IIOKa3aTeleld KpOBH:
KOJIMYECTBAa  JIEHKOIUTOB,  APUTPOLMUTOB,  JeHkouuTtapHod  GOpMyJbl,  KOJIHYECTBA
PETUKYJIOLMTOB, B TOM 4YHCJIE C IOMOIIBI) ABTOMATHYECKUX METOAOB U I'€éMAaTOJIOTHYECKOIO
aQHAJIM3aTOPA, OLEHKH IMOJTYYEHHBIX JaHHBIX OTHOCUTEIEHO HOPMATUBHBIX 3HAYCHH;

- HCCJIeZIOBAaHUE PEOJIOIMYECKUX CBOMCTB KPOBH OMO(DHU3NYECKMMU METOAAMHU.

IInanupyemble pe3yibTaThl OCBOCHHSA
B pesynbraTe OCBOGHMS IUCHUIUIMHBI oOOydwarommiica OynaeT o0iajgaTh CIeAyIOLUMU
KOMIIETEHIIMSIMU:



CMOCOOHOCTBIO TPUMEHATh MPUHLUMBI CTPYKTYPHOM M (DYHKIIMOHAIBHOW OpraHu3aluu
OuoNoruueckux OOBEKTOB U BIIAJICHMEM 3HAHHUEM MEXaHM3MOB I'OMEOCTATHYECKOW peryJisiiuu;
BJIaJICHUEM OCHOBHBIMM (DPU3MOJIOTMYECKUMH METOAAMHU aHAIM3a M OLIGHKU COCTOSIHUS JKUBBIX
cucreMm (OIIK —4)

CMOCOOHOCTBIO TNPUMEHATHh 3HAHHWS NPUHIMIIOB KICTOYHOM OpraHu3anuu OHOJIOTHYECKUX
00BEKTOB, OHMOPHU3MYECKMX U OMOXMMHMYECKHX OCHOB, MEMOpAaHHBIX IPOLECCOB H
MOJICKYJISIPHBIX MEXaHU3MOB xu3HenesTeabHocT (OIIK — 5)

CIOCOOHOCTBIO IKCIUTYaTUPOBaTh COBPEMEHHYIO amnaparypy U o00pyJOBaHUE JJIsl BBITIOJTHEHUS
HAYYHO-HMCCIIEI0BATEIbCKUX MOJIEBBIX U TabOopaTOpHbIX Ononorndyeckux padot (ITK — 1)

— 3HaTh:

o0mirie OMOXUMHUYECKHE acTIeKThl (PYHKIIMOHUPOBAHUS JKUBOM MaTepHH; CBOIICTBa (DepMEHTOB U
UX POJIb B KJIETOYHOM METa0OJM3Me; OCHOBHBbIE KMHETHYECKHE MapaMeTpbl ()epMEHTATUBHBIX
MIPOLIECCOB U UX MHTEPHPETALUIO; OCHOBHbIE MPUHIUIBI pa3AelieH!s] OMoMaTepruasoB METOI0M
LHEHTPU(PYTUPOBAaHUS; OCHOBHBIC NPUHIMIIBI pa3fefieHUs OHOJOTMYECKHX MOJIEKYJ METOA0M
BbICOKOA()(DEKTUBHON >KUJIKOCTHOM Xpomarorpaduu, OMOXMMHUYECKHE METOJbl JabopaTopHOI
JMAarHOCTHKE B KIMHUYECKOM HCCIEIOBaHMM, MpPaBUI OTOOpa M XpaHEHUs MpoO, OIeHKa
KIIMHUYECKON M TMarHOCTUYECKON 3HAUMMOCTH KJIMHUKO-OMOXMMHUYECKHUX MOKa3aTesel, olleHKa
3HAYEHUH KIMHUYECKOW HOPMBI U MATOJIOTUYECKUX 3HAUYEHUIN OTJEJIBbHBIX [TOKa3aTeNel;

- mpoOOMOAroTOBKY OuoMarepualioB K JJIEMEHTapHOMY COCTaBy METOJAOM aTOMHO-
a/ICOpOLIMOHHOM CIIEKTPOPOTOMETPUH; METO/IbI UCCIIE0OBaHUS OMOXUMHHU CTPECCa;

0a30Bbl€ NPECTaBICHUS 00 OCHOBAX (PU3MOJIOTUU CEPJIEYHO-COCYAUCTOM U JIbIXaTeNbHOM
CUCTEM, DJIEKTPUUYECKON AaKTHMBHOCTH TOJIOBHOTO MO3Ia; MEXAaHU3MBbI PETYJIALNAN CEPIIECUHO-
COCYAMCTOM N1eATENbHOCTH, MPUHIUNBI ~ POPMUPOBAHUS  (PU3UOJOTUYECKUX HU3MEHEHUH B
OpraHu3Me yelioBeKa MpH BO3ACUCTBUM HA HErO pa3iMyHBbIX (JaKTOPOB BHYTPEHHEH M BHEIIHEH
Cpelbl; (bu3nonornyeckKoe 3HaueHue KaTuIepoOMeTPUIECKUX UCCJIEIOBaHUH U
MICUX0AMOLIMOHAJIBHOTO COCTOSIHUS; ¢duznosornyeckKue HOPMaTHUBBI [1apaMeTpoB
KapIMOpECTIMPATOPHON CHCTEMBI.

-paBuia 3abopa mnepudepuyeckoidl KpOBM, OIpPENEeNeHUS] OCHOBHBIX IOKa3aTele KpoBH:
KOJIMYECTBAa  JIEHKOIUTOB,  APUTPOLUTOB,  JeHkouuTtapHod  (GOpMyJbl,  KOJIHYECTBA
PETUKYJOLIMUTOB, B TOM YHCJIE C MOMOIIBI0 ABTOMAaTHYECKMX METOAOB M I'€MaTOJIOIMUECKOTO
aHaJIN3aTopa, OLIEHKH MOJYYEHHBIX JaHHBIX OTHOCUTEIHHO HOPMATUBHBIX 3HAUEHUH;

- IPUHIUIIBI UCCIIeIOBAHNE PEOJIOTHYECKUX CBOMCTB KPOBU OMOPU3NUECKUMHU METOIAMH.

— YMerTsb:

NPOBOJUTHh AHAU3 HAYYHOW JIMTEpaTypbl, JEMOHCTPHPOBATh Oa30BbIe MPEACTABICHUS 10
MeToJIaM HccieloBaHusl MOp(OodYyHKIMOHATBHBIX MapaMeTPOB OpraHU3Ma, NPUMEHSATh UX Ha
NPaKTUKE, KPUTUUECKU aHAIN3UPOBATh MOIYYEHHYI0 MH(OPMAIIUIO U MPEJICTABIATh PE3YJIbTaThI
UCCIIEIOBaHUM, yMETh UX UHTEPIPETUPOBATH

— Bragers:

OMOXUMHUYECKUMH W OMO(MU3MYECKUMU METOJIaMU HCCIICIOBAaHUS OMOMAaTepHaIoB; METOIaMH,
UCTONBb3YeMbIMH B~ COBPEMEHHOM  aHTPOMOJIOTMM W (U3HOJIOTUM  4YeJIOBeKa,
JUarHOCTUKH MOP(POPYHKIIMOHAIBHOTO COCTOSIHUS KapIMOPECITUPATOPHOI CUCTEMBI U
TOJIOBHOT'O MO3ra; CPaBHUTEIbHOM OIIEHKON MapamMeTpoB (U3MOJOTHUECKUX CHUCTEM OpraHu3Ma
C HOPMATUBHBIMU U JIOJDKHBIMU BEJTMUMHAMU; HaBIKAMH HAYyYHOH JUCKYCCHUU.

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)

Kuneruka pepmMeHTaTUBHON peakinu, aTOMHO-3/ICOPOIIMOHHAS CIEKTPO(OTOMETPHUS,
MEIUITMHCKAsT OMOXUMUSI, OMOXUMUS CTpecca

DU3NO0IOTHYECKHUE METObI UCCIEAOBAHUS CEPICUHO-COCYAUCTON U JBIXaTEIbHON CUCTEMBI,
METO/IbI UCCIIEOBAHMS TEMOIUHAMUKH U CeP/IIia, ICUX0()H3NOIOTHIECKUE METO/IbI
Harpy3ouHnsie TecThl 1 afanrtaius GU3N0JIOTHYECKUX CHCTEM, HCCIe0BaHNEe KpacHOU U Oemoi
KpOBHU, MOP(POIMTOMETPUIECKHE TTAPaMETPHI KIIETOK KPOBU



I'emaTonOrHYecKkuii aHaIM3aToOP, OlIEHKA Ae(POPMOOUIBHOCTH SPUTPOLIUTOB, arperaroHHast
CHOCOOHOCTH 3PUTPOLIUTOB



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«Cenexkuus pacTeHU ¢ OCHOBaMHU OMOTEXHOJIOTHI)
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

TpynoeMKocTh IMCHUILIHHBI (MOAYJIsi): 4 3.€.
®opMa NPOMeKYTOYHOMN aTTECTALMHU: YK3aMEH.

ey 1 32124 0CBOEHM S JUCUMILIMHBI (MOXYJIsA).

Henpto nucuumnuubl «CeNekius pacTeHUH C OCHOBAMHM OHMOTEXHOJOTHUU» SIBIISETCS
nmosydeHue  OakajlaBpaMM 3HAHUM TI0  KJIACCHYECKUM  METOJaM  CO3JaHUsl  COPTOB
CEJIbCKOXO35IMCTBEHHBIX PACTEHUM, a TAaKK€ I10 OCHOBHBIM HAIPABJICHUSIM COBPEMEHHOMN
OMOTEXHOJIOTHH (BKJIIOYask KyJIbTYPhI KJIETOK, TKAHEH, OPraHOB M KJIOHOB PacTCHHIA).

OcHoBHas 3a7aya — MOHUMAaTh U YMETh HMCIOJb30BaTh Ha MPAKTHUKE TPAAUIIMOHHBIE U
MPUHIIUTTHATBFHO HOBBIE METOJBI CO3JaHMS (HOPM PACTCHHH C YHHKAJIbHBIMH T€HETHYECKHMH,
OMOXMMHUYECKUMU U (PUNOJIOTUIECKUMU CBOMCTBAMU, TEXHOJIOTUN MX Pa3MHOKEHUS in Vivo, in
Vitro v JUIMTEILHOTO COXpaHEHUs 0€3 MOTEePH KMU3HECTTOCOOHOCTH.

Ilnanupyembie pe3yabTaThl OCBOEHHS.

OIIK-7 - CcHocOOHOCTh MpPUMEHSTH 0a30Bble MPEACTABICHHS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX W COBPEMEHHBIX JOCTIDKCHUSX TEHETUKH U CENICKIMH, O TEHOMHUKE,
MIPOTEOMHUKE.

[1K-2 crocoOHOCTh MPUMEHSTH HA MPAKTUKE MPUEMBI COCTaBJICHUS HAYYHO-TEXHUYECKUX
0TYETOB, 0030pOB, AHAIUTHYECKUX KAPT W TIOSCHHUTEIBHBIX 3alHCOK, M3JIaraTh U KPUTHUECKU
AHAJIM3UPOBATH TMOJIYy4aCMYIO I/IH(pOpMaLII/IIO n  OpCACTaBJIATH PE3YyJbTAaTbl IIOJICBBIX U
J1a00paTOPHBIX OMOJIOTHIECKUX UCCIICIOBAHMM.

B pe3y.]'IBTaTC OCBOCHUA TUCHUITIINHBI CTy,)IeHT JOOJIKCH:
3namb: TEHETHYECKUE OCHOBBI W METOJbI CEJICKIMH PACTCHUN; OCHOBHBIC METOJIBI,
OpUMEHSIEMbIE B OHMOTEXHOJOTMH  JUIs  MOBBIIEHHS 3(PPEKTHBHOCTH H  YCKOPEHHUS
CENICKIIMOHHOrO Tpolecca — KyJIbTypa KJIETOK, TKaHEW, MbUIbIBI, MMPOTOIUIACTOB, KJIETOYHAS
CCJICKIIUA, '€HHaA I/IH)KeHepI/ISI; 3a1a4u, HaHpaBJ’IeHI/Iﬂ n HpO6JIeMI)I CCIICKIINHN HpI/IMCHI/ITeJ'H)HO K
COBpeMeHHBIM HOTpe6HOCTSIM; HaI/I6OJIee 3HAYUMBIC HpOGKTI)I; HaquI)Ie nu HpaBOBBIe OCHOBBI

obecreuenust 6M0OE30IACHOCTH B CEIEKIINN U OMOTEXHOJIOTHH.

Ymems: monoOpaTh MCXOAHBI MaTepuall PACTEHUH; MPUMEHSTHh CXEMbl IOJIyYEHUs
TEHETHUYECKU HOBBIX PACTUTEIbHBIX (OpM; MOAOMpaTh M COCTABJIATh IHUTATENIbHBIE CPEIbl Ha
pa3HBIX Tanax KyJbTUBUPOBAHMSA in Vitro; COCTABIATh CEIEKIIMOHHO-TEHETHYECKHE TIPOTPAMMBI
C HCIIOJIb30BAaHUEM COBPEMEHHBIX METOJ0B OMOTEXHOJIOTMH, OPraHU30BbIBATh CEJIEKIIMOHHBIN
IIPOLIECC, CO3/1aBaTh U OLEHUBATh CEJIEKIIMOHHBIM MaTepuall pacTeHUH B MOJCIHUPYEMBIX H
€CTECTBEHHBIX IOJIEBBIX YCIOBHUSX.

Kpartkoe cogep:kaHue TUCIUNIMHBI.
ConeprxaHue TUCHUIIIUHBI B COOTBETCTBUH C TEMATUUECKUM TUTAHOM JTUCHUTIITUHBI:



Tema 1. [Ipeamer u 3a1aun ceNeKIUN, OCHOBHBIE MOHATHA. McX0MHBIN MaTepua, NpUHIUIIBI T0A00pa.
Tema 2. CopToBoe pailoHUPOBaHUE CEIbCKOXO3SIIICTBEHHBIX KYJIbTYp B TroMeHCKOI 00J1acTH.

Tema 3. Metonbl 0TOOpa, MPUMEHSIEMbIE B CEIEKIIMU PACTCHUN

Tema 4. PexomOMHAITMOHHAS CEJIEKIUS KaK METO/I CO3/IaHUs UCXOHOTO MaTepuasa

Tema 5. Mcnonb3oBaHue METO/1a IKCIIEPUMEHTAIBHOIO MyTareHe3a B CEJIEKIIMM PAaCTEHUH.

Tema 6. Tumbl ckpenBaHuil MPU UCKYCCTBEHHON THOpUIU3allUy.

Tema 7. CriocoObl oTyueHHs MOTUIIOUTHBIX (POPM PACTEHUH C TOMOIIBIO KOIXHUIIMHA.

Tema 8. MeTo 1 SKCIEPUMEHTAJIBHOTO MyTareHesa

Tema 9. Kinaccuueckre METO/IbI CENEeKIUN PACTEeHUH (JIOCTOMHCTBA U HETOCTATKN)

Tema 10. I'erepo3uc u nonydyeHrne rTHOPUIHBIX CEMSH

Tema 11. Cxema ceneKIMOHHOM pabOTHl C CAMOOMBUISIOIIMMUCS U TEPEKPECTHOOMBUISIOIIMMUCS
pacTeHus MU

Tema 12. MeTozp! onpeaeneHust OM0JIOrMYECKUX CBOWCTB CEMSIH

Tema 13. bask in vitro 1 KpUOKOHCEPBAIHS; X 3HAYCHHUE I COXpaHEeHUs reHO(GOH/1a paCTeHUH.

Tema 14. Pe3ynbraThl U3yueHHs T€HETHUYECKUX pECypcoB pacTeHuit B HMHcTutyTe OHOIOTHU
TIOMEHCKOT0 TOCyAapCTBEHHOTO YHUBEPCUTETA

Tema 15. Omnpenenenne yCTOMYMBOCTH PACTEHUN K COJIEBOMY CTpECCY IO COAEPIKaHUIO XJIOpOoHLIa B
MIPOPOCTKAX.

Tema 16. OneHka ceneKIMOHHOr0 MaTepraia pacTeHUM.

Tewma 17. OcHOBHBIE HanpaBiIeHUSI OMOTEXHOJIOTUN PACTEHUH.

Tema 18. WHbeknuoHHbIE M MPOBOKAIMOHHBIE (DOHBI JUISI M3YyYEHHs] YCTOMUMBOCTU PACTEHUH K
BO3JICUCTBUIO HEOIArONMPHUATHBIX (DAKTOPOB.

Tema 19. Mcnonbp3oBannue OMOTEXHOJIOTHYECKUX METOJIOB JUIS PACHIMPEHHs TeHETHUECKOTo 0a3uca
Tema 20. AHanu3 HayyHO-TEXHMYECKON W mMaTeHTHOW HH(opMmanmuu B o0jgacTu OMOTEXHOJIOTHUU
pacTeHui.

Tema 21. 'enetnyecku moaudunupoBanHble pacTenus: "3a" u "mpoTus".

Tema 22. Pa3mMHOKeHHE in Vitro IEHHBIX 3JUTHBIX PAaCTCHUH

Tema 23. [lonydeHnne reHeTH4eCKH MOJUGPUIIMPOBAHHBIX (TPAHCTEHHBIX) PACTUTENBHBIX OPIraHU3MOB.
Tema 24. [lomyueHne 6€3BUPYCHOTO MOCAJOYHOIO MaTepHaja pacTeHHH

Tema 25. 'MO u noTeHIHaIbHbIE PUCKU JJI 310POBBS YEJIOBEKA

Tema 26. [lepcieKTHBBI IPUMEHEHNSI TPAHCTEHHBIX PACTEHUH B pACTEHUEBOCTBE

Tema 27. MeTtonpl 00pabOTKH M aHAJIN3a METECOPOJIOTHIECKUX JTAHHBIX.

Tema 28. CeMeHOBEIEHHE, CEMEHOBOCTBO U OCHOBHBIE 2JIEMEHTBI TEXHOJIOTMH BBIPAILMBAHUS CEMSH.
Tema 29. CratucTrueckuii aHAIU3 IKCIIEPUMEHTATBHBIX JAHHBIX B CEJICKIIMOHHBIX HUCCIIEOBAHUIX
Tema 30. Opranuzanys U METOJUKA U3yYEHUS KOJUIEKIIUN T€HETUYECKUX PECYPCOB PACTEHUH.



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTALIMSA K PABOYEM ITPOI'PAMME JUCLUITIMHBL (MOY JIST)
«Cucremaruka 1 MOp(hOJIOTHS WICHUCTOHOTHUX (TIPAKTUKYM )»
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0beM qMCHMILVIMHBI (MOAYJIs1): S 3.€.

®opmMa NPOMEKYTOYHON ATTECTALMHU: 3a4ET.

ey 1 32124 0CBOEHMSI AUCUMILIMHBI (MOXYJIs1)

Henpto muctumuabl "CucTemMaThka W MOP(]OJIOTHS WICHHCTOHOTHX' SBJISETCS IOJNYYCHHE
0a30BBIX 3HAHUKW 00 OCOOCGHHOCTSX CTPOCHHUS, OWOJIOTHH, D3KOJOTHU W CHUCTEMATHKE
MpEJCTaBUTEEH OCHOBHBIX MPEACTAaBUTENICH, pPACHpPOCTPAHEHUH UM POJM B  PA3TUYHBIX
MIPUPOHBIX CPEIaX U )KU3HU YEIIOBEKa.

B nporuiecce n3yueHust AMCUUIUIMHBI OaKalaBphl PpEIIalOT CIEAYIONINE 3a1a4u:
N3yunTh OCHOBBI CTPOCHHS YWIEHUCTOHOTHX;

[To3HaKOMHUTBCSI C OCHOBHBIMHU CUCTEMATUUECKUMU TPyITIaMU YWICHUCTOHOTHUX;
N3yuntb 0cOOEHHOCTH OMOIOTHH U HKOJIOTUU YWICHUCTOHOTHX B BOJHOM cpere;
N3y4unth 0COOEHHOCTH TIApa3UTOB YEIIOBEKA U )KUBOTHBIX.

HnaﬂnpyeMble PeE3yJbTaThbl 0CBOCHUN

B pesynbrate ocBoenus OIl oOyyaromuiicst qomkeH o0aagaTh CIETyOUUMU KOMITETCHIIUSIMU:

— CIOCOOHOCTh TOHUMATh 0a30BbIE MPEACTABICHUS O Pa3HOOOpa3uu OUONOTHYECKUX OOBEKTOB,
3HaYeHHEe OMOPa3HOOOpa3us sl YCTOMYUBOCTH OMOCPEphI, CIIOCOOHOCTH UCITOJIB30BATh METO/IBI
HAOIIO/IEHUS], ONMCaHUs, UICHTU(PHUKAIINY, KIacCu(UKAINK, KyJIbTUBHPOBAHUS OUOIOTHYECKUX
00bexToB — OIIK-3;

B pesynbraTe 0OCBOGHUS NUCIHMILIHHBI 00YYaIONIUICs JOKEH:

3HaTh: 0cOOEHHOCTH MOP(OIOTHH U PUIUOTOTUU YICHUCTOHOTUX, OCOOEHHOCTH BOJHBIX
U TIapa3UTUYECKUX YIEHUCTOHOTMX, UX B3aUMOOTHOIIEHUS C JPYTUMU OpraHUu3MaMu;

YMeTh: uaeHTUu(GUIUPOBaTh MPEACTaBUTENCH YJICHHUCTOHOTUX, paboTaTh C JIUTEPATypOi
JUIS TOATOTOBKU HUCCIIEIOBAHUS.

— CTMOCOOHOCTH IKCILTYaTHPOBATh COBPEMEHHYIO armapaTypy U 000pyIoBaHUE ISl BHITIOJTHEHUS
HAYYHO-HCCIIEeI0BATENIbCKUX MOJIEBBIX U IaOopaTOpHBIX Ononorndeckux padbot — [1K-1.

B pe3ynbTaTe OCBOCHHSI TUCIUTLIMHBI 00YYarOMIHACS TOMKEH:
3HaTh: NPUHIMN PaOOTHI ONTUYECKONM TEXHUKH, OOOpYyJOBaHHE, MPUMEHSEMOE JJis
cbopa U U3y4eHHUs YWICHUCTOHOTUX
YMeTb: HCHOJB30BaTh TMOJEBOE, JIabopaTopHOE OOOpPYIOBAaHHME M KOMITBIOTEPHYIO
TEXHUKY AJI1 TPOBEACHUS DHTOMOJIOTUYECKUX, MApa3UTOJOIMUECKUX U THUIPOOHOIOTHUECKHX
HCCIIEA0BaHUN



Kpartkoe cogep:xanue TMCHUIJIMHBI (MOTYJIs1)
[TocnenoBaTeTbHOCTH OCHOBHBIX Pa3/IeiIOB TUCITUTIINHBI:
OHTOMOJIOT U

[TapazuTtonorus

I'unpoGuonorus



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«CucremaTuka pacTeHUID)
Hamnpasnenue noarotoBku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskomnorus
¢dbopma oOydeHus: ouHast

O0beM TMCHMILVIMHBI (MOAYJIs1): 5 3a4E€THBIX €IUHMII.

®opmMa NPOMEKYTOYHOMN aTTECTALMHU: DK3aMEH.
ey 1 32124 0CBOEHM S JUCUMILIMHBI (MOXYJISA):

Ilens Kypca - 03HAKOMJICHHE CTYJEHTOB C MHOI0OOpa3ueM pacTeHHH ¥ IprOOB, HapaBICHUSIMU
WX DBOJIONNY; H3y4YCHUE IPUHIIMIIOB KJIacCU(PHUKAIUN OPTaHU3MOB.

3agaun JUCHUILUIHHEL:
- M3Y4YUThb COBPEMEHHbIE MPHUHLUIbBI KJIacCU(PUKAMM pacTeHWH U TIpuUOOB, 3SBOJIOLHOHHBIE
B3aMMOOTHOIIEHUS MEXy TAKCOHAMH;
- pacIMpUTh M CHCTEeMAaTH3HPOBaTh MNPEACTABICHHA O MOPQOIOTHYECKUX OCOOCHHOCTSX, CIOCO0ax
pPa3MHOKEHMS, IUKJIAaX pa3BUTHS W JUArHOCTHYECKUX IPU3HAKAaX OCHOBHBIX TaKCOHOB PAacTeHUN H
IprOOB; POJIH STHUX OPTaHU3MOB B IIPUPOJIE U JKU3HU YETIOBEKA;
- pa3BUTh YMEHUS M HABBIKH paboTHI ¢ 1a00paTOPHBIM 000PYTOBAHUEM.

[lnanupyembie pe3yJbTaThl 0CBOEHHSI.

Kowmmerenmuu  obydaromerocs, ¢opMupyeMble B pe3ylbTaTe OCBOCHHUS JTaHHON
TUCITUTUTHHBI (M00YJI51):
OIIK-3 (4acTh KOMITETEHITUH): CIIOCOOHOCTHIO TIOHUMATh 0a30BbIC MPEACTABICHUS O Pa3HOOOpa3UH
OMOJNIOTMYECKUX OOBEKTOB, 3HAYCHHWE OHOpa3HOOOpazus Uil YCTOMYMBOCTH  Omochepsl,
CIIOCOOHOCTBIO MCTIONB30BATh METOBI HAOTIOACHUS, ONMCAHUS, UICHTU(DUKAINH, KIacCU(DUKAITIH
OHUOJIOTHUECKUX 00BEKTOB
[TepeueHs TUTAHUPYEMBIX PE3YIBTATOB OCBOCHUS JUCIIMILTUHBI (MOJTYIIf):

B pesynprare nzyuenus MVYII cTyaeHTbl JOJKHBI:
3HATh JMArHOCTMYECKUE MPU3HAKA OCHOBHBIX TAKCOHOB I'PUOOB M PAaCTEHH (BOJOPOCIH, BBICIINE
CIIOpPOBBIE M CEMEHHbIE); 3HaUeHHE OHOpa3HOO0Opa3ust Al YCTOMYMBOCTH OHOC(EpBI, METOMbI
HaOJII0IeHUs], ONTUCAaHMA U KIaccu(pUKayu O00TaHUYECKUX OOBEKTOB;
YMETh UCIIOJIb30BaTh METOAbl MUKPOCKOIIMPOBAHUS, HAOJIIOICHNS, OITMCAHUS BOJIOPOCIIEH, TpUOOB,
COCY/UCTBIX PacTeHUIl; ONPEeAEsITh UX CUCTEMAaTHUECKYIO TPUHAIIC)KHOCTb.

Kparkoe cogepkanue 1ucHMILIMHBI (MOLYJISA).

1. 3agauu cucrematuku pacteHui. OCHOBHbIE TAKCOHOMUYECKHE KaTErOpuu
2. Bopnopocaun

2.1. OOmras XxapaKTepUCTHKA

2.2. [lpuHUUIIBI CUCTEMATHKU

2.3. IIpoucX0XKI€HHE U OCHOBHBIE HAIIPABIICHUS SBOJIIOILIMU BOJOPOCIIEH

3. T'pubsr

3.1. OOwas xapakTepucTuKa

3.2. [IpuHUUIBI CUCTEMATHKU

3.3. dunoreHeTHYeCKrUe OTHOLICHUS IPUOOB U rPUOONOAOOHBIX OPraHU3MOB



4. Beicuue COpoBbIE PaCTEHUS

5. CemeHHble pacTeHUs

5.1. Otnen [MunoduTts (I"'onocemMeHHbIE)

5.2. Otnen Marnommoduts! (ITokpeiTtocemennsie). Kitacc Marnonuoncuisi

5.3. Otnen Marnonunodursr (ITokpsiTocemennsie). Knace Jlnnmuoncumb

5.4. DBomIONIMOHHBIE B3aUMOOTHOIIEHUS B Ki1accax Maraoanoricuasl 1 JInmmoncuasr



MUHUCTEPCTBO HAVKU U BBICHIEI'O OBPA3OBAHUS
POCCHUUCKOU OEJEPALINN
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE

YUPEKIACHUE BBICIIETO 00pa30BaHHUsL
«TFOMEHCKHNU I'OCYJAPCTBEHHBI YHUBEPCUTET»

AHHOTAIIUS K PABOYEM I[TPOI'PAMME JIUCLIATIMHBI (MOJIYJIS)
«Teopun >BOTHOLIAN
Hanpagnenue noarorosku (cnenuanbHocTh): 06.03.01 buonorus
npo¢ Ik (CrienranTn3alys, MarucTepekas mporpamma): buoskomorust
dbopma oOyueHus: ouHas

O0bem quCUMIIMHBI (MOayJIs): 4 3.¢.
®DopMa NPOMEKYTOUYHOM aTTEeCTALMM: dK3aMEH.

Hesn 1 32124 0CBOEHMS TUCUMILIMHBI (MOXYJIs1)

[{enbr0 MUCIUIUTMHBI SBISETCS MOMydeHUE 0a30BBIX 3HAHMI 00 SBONIOIMOHHOM MpOIEcce, HAYYHBIX U
MPUKIIAIHBIX aCTEKTaX UCIOIb30BAHUH 3BOJIOLIMOHHON TEOPHUH.

B mpomecce wu3ydeHHs ~IUCHUIUIMHBI OOydYaroIIMecs pelalT CcleAylomue 3agadu: 1) B
CHUCTEMAaTHU3UPOBAHHON (pOpME yCBAaWBAIOT UCTOPHIO BO3HUKHOBEHHS M PA3BUTHS IBOJIIOIMOHHBIX UCH;
2) uccneayoT o0mue mpodiIeMbpl MUKPO- M MAaKpPOIBOIIOINH; 3) MO3HAIOT 3aKOHOMEPHOCTH 3BOIIOIIUN
BHUJIOB M JIKOCUCTEM; 4) BBIACHSIOT IyTH HMCTOPUYECKOTO Pa3BUTHS OTACIBHBIX TPYII OPTaHU3MOB,
BKIIIOUAsl YETIOBEKA; 5) pacCMaTpHUBAIOT MPoOIeMy BOZHUKHOBEHUS KU3HU Ha 3emiie.

Ilnanupyembie pe3yabTaThbl 0CBOCHHS

B pesynprare ocBoenust OOII BBITyCKHUK JOKEH 00Ia1aTh STy OIMMHA KOMITETCHITUSIMHU:

- cocoOHOCTh OOOCHOBATh POJb ABOJIOIMOHHONW HJEH B OHMOJIOTHYECKOM MHPOBO33PCHHH;, BIaJICHUE
COBPEMEHHBIMH TIPEJICTABICHUSIMH 00 OCHOBAX JBOJIIOIIMOHHOW TEOPHH, O MHUKPO- U MaKpOIBOJIOIIUU
(OIIK-8).

- CIIOCOOHOCTHIO M TOTOBHOCTBIO BECTH JUCKYCCHIO TIO COIHMAIIbHO-3HAYMMBIM MpoOieMaM OHOJIOTHH U
skonoruu (OI1K-14).

B pesynbpraTe 0cCBOCHUS AUCIUIUIMHBI 00YYaONTUICS TOJDKEH:

3HaTh: OCHOBHBIE 3aKOHOMEPHOCTHU SBOJIOLMHU, HUCTOPUIO CTAHOBJIEHHUS 3BOJIIOIMOHHOW WJEH,
MEXaHU3Mbl MaKpO-U MUKPOIBOJIIOIIMH COTJIACHO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH;

YMeTh: JIeMOHCTpPHUpPOBaTh 0a30BbIe MPEACTABIECHUS O MeXaHm3MaxX M (opMax dBOIIOIHH,
MPUMEHSATh WX Ha MPAKTUKE, KPUTUYECKH aHAJTU3UPOBATH TMOJIYUCHHYI0 HH(POPMAIMIO W MPEACTABIAThH
pe3ynbTaThl  HCCIEAOBAaHUN, OOOCHOBBIBATH POJIb  DBOJIOIMOHHONW UACH B  OHOJIOTHYECKOM
MHUPOBO33PEHUH; BECTH JIUCKYCCHIO MO BOIIPOCAaM OMOJIOrMUYECKOM 3BOIIOLUH.

Kparkoe conepxxanne 1McuMIMHbI (MOXYJIs1)

TeopeTnyeckas 4acThb (TeMbl JIEKIUI1)

"OCHOBHBIE IOHATHUS U UCTOPHSI Pa3BUTHUS IBOJIIOLIMOHHON TEOpUN"
"Pa3znooOpa3re IBOMIOIMOHHBIX KOHIETIIIUNA. AHTUIBOIIOIMOHU3M"

"MeTo/ibl U3y4eHHUs 1 OCHOBHBIE JI0Ka3aTeNbCTBA OMOJIOrMYECKON 3BOTIOIMN"
"YyeHne 0 MUKpOIBOIIOIMN"

"3aKOHOMEPHOCTH MaKpOl3BOJIOLHN"

"AHTponorenes"

"IIporcxoxaeHue >KkU3HU Ha 3eMJie: OCHOBHBIE TUIIOTE3bI"

"Oransl pazsutus buocgepsr”

XA R DD



IIpakTH4yeckas yacThb

1. «Yapas3 dapsun u JIpeBo xu3Hmn» (IpocMoTp GuiibMa U MPAKTUKYM)

2. DBOJIIOLMOHHBIE UJIEU B 10JApPBUHOBCKUN MEpHO (CEMUHAp)

3. JapBuHu3M (ceMuHap)

4. PazHooOpa3re »BOIIOLIMOHHBIX KOHILIETIUH (KBECT).

5."Ucropus pa3BUTHUS IBOIIOLNUOHHON Teopuu" (KOH(epeHIus)

6. ckyccTBeHHBIN 0TOOp (MMPAKTUKYM)

7. 3neMeHTapHbIe (GaKTOPHI U JBMKYIIUE CUIIBI MUKPOJBOJIIOLIUH (CEMHUHAP)
8. "[IpobaemHbIe BOMPOCH MaKpo- 1 MUKPO3BOJIOLUK" (KOH(pEpeHIINs)
9.1'naBHbIE MyTH U HANIPABICHUS MaKPOABOJIIOILMH (CEMUHAp)

10. DBostonyst OHTOTEHE3a (CEMUHAP)

11. «ITo cnemaM 3BOIIOIMHU YETOBEKa» (IPOCMOTP (UIbMA U MTPAKTUKYM)
12. « AHTpOonoreHe3» (MHTEPAKTUBHBINA MPAKTHUKYM )

13. [IpoucxosxaeHne >KUu3H1 U pa3BUTHE OCHOBHBIX I'PYIIIT OPraHU3MOB (CEMHHAP)
14. "AnTtponorenes u sBoitonus "He o Japsuny"" (rpymnmnoBast AUCKyCCuUs)



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKICHUE BBICIIETO 00pa30BaHUS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJIUCLATIIMHBI (MOJIYJIS)
Tepuonorus
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0beM pucnunanHbl (MoayJas): 4 (3.e.), 144 akanemuueckux yaca.
®opmMa NPOMeKYTOYHOMN ATTECTANMHU: 3a4ET.

ey 1 32124 0CBOEHM S AUCUMILIIMHBI (MOXYJIs1)

enpto nucruruinHbl «Tepuonorusy» sBIsSeTCs MOMydeHUEe 0a30BBIX 3HAHUU MO OWOIIOTUH U
SKOJIOTMM PAa3IMYHBIX CUCTEMAaTHUYECKUX TPYII Kiacca MIleKONuTalomue, O HAay4YHBIX H
MPUKJIAIHBIX ACMIEKTaX MCIOJIb30BaHUS JAHHON HAYYHOU AUCIUILUIMHBIL.

B nporiecce n3yueHust AMCUUIUIMHBI OaKalaBphl pEIIaloT CIeIyIONINe 3a1a4n:

1. M3yunTs BONpOCH IPOUCXOXKIECHUS U 3BOJIIOLUH Kilacca MIIEKONUTAIOIIHE;

2. Paccmotperh kiaccu(UKalMIO Kilacca W BUIOBOM COCTaB pPa3iMUYHBIX CUCTEMATHUYECKUX
rpyImi kjiacca MieKonuTarouue;

3. Tlo3HaKOMHUTBCS C AMATHOCTUYECKUMH IMPHU3HAKAMU PA3IUYHBIX CHUCTEMATUYECKUX TPYIII
MJICKOMTUTAIOIIUX;

4. PaccMOTpeTh BOMPOCHI ATOJIOTUH MIIEKOTTUTAOIINX;

5. TlokazaTh 3HAYUMOCTH PACCMOTPEHUS TepuO(ayHbI C TOUYKH 3PEHHUS M3YUYCHHS M OXPaHBI
BHUJIOBOT'O Pa3HOOOpa3us )KUBOTHBIX;

6. PaccMOTpeTh aHTPONOT€HHOE BIUSHUE HA IPUPOIHBIE MOMYJISIIIUN MICKOTUTAIOLIUX.

Ilnanupyemble pe3ybTaThl 0CBOECHHSA
B pesynbrate ocBoenust OIl BBITYCKHUK JTOJKEH 001a1aTh CIIEYONMMHA KOMIICTESHITHSIMH:

1) cnocoOHOCTRIO MOHUMATh 0a30BbIE€ MPEICTABICHUS O pPa3HOOOpa3uM OMOIIOTUYECKUX
00BEKTOB, 3HAaYeHHE OMOpPA3HOOOpa3usi Il YCTOWYMUBOCTH OWOCHEpHl, CIIOCOOHOCTHIO
UCTIONB30BAaTh  METOABl  HAOMIOAEHWs, ONHCaHWs, UWACHTU(DUKAIMK, KIacCHU(pUKAIUH,
Kiaccuukanuu, KyapTUBUPOBaHUs Onoorndeckux o0bekToB (OITK -3);

2) crmocoOHOCTh MPUMEHATh HA MPAKTHKE MPHUEMBI COCTABIEHHUS HAYYHO-TEXHHUYECKUX
0TYETOB, 0030pOB, AHAIUTHYECKUX KAPT W TIOSCHHUTENBHBIX 3alHCOK, M3JIaraTh M KPUTHUECKU
aHAIM3UPOBATh TMOJy4aeMyl0 WHGOPMAIUMI0 U MPEACTABIATh pPE3yJbTaThl MOJEBBIX H
naboparopHbIx 6nonoruueckux ucciuenopanuii (IK — 2).

B pesynbraTe 0OCBOCHUS AUCIUITIMHBI 00YYaIOLIHiCs JOKEH:

3HaTh: aHATOMO-MOpP(OIOTHYECKHEe OCOOCHHOCTH MIIEKONMHUTAIONINX, POHCXOXKICHUE
Kjacca MilekonmuTaromume, 3KOJOTMYeCKHe OCOOCHHOCTH, CHCTEMAaTUKy M JUarHOCTHYECKUe
MIPU3HAKA OCHOBHBIX TPYIIT MIIEKOTIUTAIOIINX, OCOOCHHOCTH TIOBEJICHUST MIICKOTTUTAIOTIIHX.

YMmerb: cBOOOIHO omepupoBaTh 0a30BBIMH  MPEACTABICHUSMH [0 TEPHOJIOTHUH,
MPUMEHATh HMX Ha TPAKTHKE, KPUTHYCCKH aHAIM3HPOBATh TNOJYYEHHYIO HWH(POpPMAIUIO |
MIPEJICTaBIISTh PE3yNbTAaThl UCCIEIOBAHUM.

Kparkoe cogepxanue 1ucuMIIMHbI (MOLYJI51)

Beenenne B Tepumornoruro. OOmias XapakTepUCTHKa Kjacca MIIEKONMTAOIMX. AHATOMO-
Mopdooruueckue U (U3NOJOTHUECKHE OCOOCHHOCTH OpraHU3alMd  MIJIEKOMHUTAOLIHX.
OKOJOTHA MIICKOIIMTAKOIIINX. I/ICTOpI/ISI CTaHOBJICHUS KJj1acca n OCHOBHBIC TEOpHUn



npoucxoxaenus. Knaccupukanus kinacca Miekonurarommue. XapakTepucTHKa HH(pakiacca
Cymuatsie. Ob0mas xapakrepuctuka uHbpakiacca [Inanentapnasie. Jlernon Xenartra u ieruoH
Epitheria, koropra Lipotyphla. Xapaktepuctuka xoroptsl Anagalida. OOmas xapakrepucTuka
Otpsana I'pezynsl. Koropra Archonta. Otpsn Ilpumatsr u Otpsin Pykokpsuibie. Koropra Ferae.
Otpsia Ilpumater u Otpsin Pykokpsuisie. Koropra Ungulata. Tepuodayna TromeHckol obmacTu.
Oronorus miuekonuraromux. [Ipodiema nHTeNIEKTa )KUBOTHBIX.



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«Y CTOWYHMBOCTD KHUBBIX CHCTEM)
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskonorus
¢dbopma oOydeHus: ouHast

Tpynoemkocts aucuumianuabl (moayJsi): KommuectBo 3adeTHblXx eauHun - 4, 144
aKaJeMHYECKHX Jaca.

®opMa NPOMeKYTOUHOM aTTecTalum: 3a4eT

esn 1 32124 0CBOEHM S TUCUMILIIMHBI (MOXYJIs1)

HGHBIO JUCHUITIIMHBI «YCTOMYHUBOCTh KUBBIX CHCTEM) SIBIISIETCS TMOJIYUCHHC 63.30BI>IX
3HAHUM O TEHEeTHYECKUX MEXaHW3Max aJanTaluu: H3MEHEHHE MOJIEKYJISPHBIX CTPYKTYD,
(hopMHpPOBaHKHE HOBBIX T€HOB, IEPECTPORKH XPOMOCOM U IIEJIBIX TEHOMOB.

B nponecce n3ydyeHud JUCHUTIIINHBI 6aKanaBpL1 pemar0T CICAYOIINUEC 3a0aun:

e 3yunTh OCHOBHBIE MTOHATUS TEOPUH AJANTALMHU, aJANTUBHBIE MEPEXO0/Ibl, COOTHOLICHHE
aZlanTalliy ¥ yCTOHYMBOCTH, POJIb aJalTallui B XOJI€ IBOJIIOLIUH.

e PaccMoTpers amanrtanuio Kak o0IIEOMOJIOTMYECKOE SIBJICHHE, aJalTalldio KakK IpoIecC
MOJATOHKH ONTUMYMOB.

e V3HaTb OCHOBHBIE THUIBl aJaNTallUd W UX KIAacCU(UKALUsA, UX IUJIACTUYHOCTh U
CTaOMJIBHOCTD, a TAK)KE TPU CTPATETUH OMOXUMHUYECKON a/anTaiii, KOMIEHCATOPHbIE U
9KCIUTYyaTUBHBIE CIIOCOOBI OMOXMMHUYECKOMN a1anTaluy.

e U3yuuTh MyJIbTUQYHKIMOHATBHOCTh OpPraHOB, CMeHa (YyHKIMM, mOpeagantanus u
nocrajanTanus, OMOXMMHYECKHE  CHOCOOBI  MPHUCIOCOOJEHHS  OPraHM3MOB K
XPOHUYECKOMY ACHCTBUIO (PAKTOPOB CPEIbI.

Inanupyembie pe3ybTaThbl 0CBOEHHUS
B pesynbTate 0CBOCHHUS TMCHUIUTMHBI CTYJCHT (OPMHUPYET CIETYIONIHE KOMIESTCHIINH:
OIIK-3 - cnocoOHOCTBIO TIOHMMaTh 0a30Bble MPEJCTaBICHHUS O pPasHOOOpazuu
OMOJIOTHYECKUX OOBEKTOB, 3HAueHHe Ouopa3zHOOOpasust MAis YCTOWYMBOCTH Ouocdepsl,
CIOCOOHOCTBIO ~ HCIIOJIB30BaTh ~ METOAbl  HAONIOJEHMs,  OMMCaHUs,  MJICHTU(UKALUH,
KJIacCU(pUKAINH, KyTbTUBUPOBAHUS OMOJIOTUIECKIX 0OBEKTOB

[IK-2 - cmocoOHOCTHIO TPHUMEHATh Ha MPAKTHUKE TMPUEMBbl COCTaBICHHS HAy4HO-
TEXHUYECKHUX OTYETOB, 0030POB, aHATUTHUYECKUX KAapT M TMOSCHHUTENBHBIX 3alUCOK, U3JIaraTh U
KPUTHYECCKH aHAIM3UPOBATh MOyY4aeMyl0 HHPOPMAILIUIO U MPEICTABIATh PE3yIbTAThl IMOJIEBBIX
1 1a00paTOPHBIX OMOJIOTHYECKUX HCCIICTOBAHUIN

3HAaTh: OCHOBHBIE CIIOCOOBI agarnTainy OPraHu3MoOB K MCHAIOIHUMCA YCIIOBUSAM CPCIbI.

YmeTs: J€MOHCTPUPOBATD 0a3oBbIe MpEeICTaBICHUS o OCHOBHBIM
TeHETUYECKUM, OMOXUMUYECKUM, (PU3UOIOTUYECKUM IpolieccaM MPUCIIOCOOICHUs pacTeHUud U



JKUBOTHBIX, HNPUMCHATHL WX Ha IPAKTHKE, KPUTUYCCKU AHAJIU3HUPOBATH IMOJYYCHHYIO
I/IH(I)OpMaI_II/IIO U IPpCACTABJIATH PE3YJIbTATHI HCCHGHOB&HHﬁ.

Brnagets: HaBbIkaMHU K HAay4YHO-HCCIEAOBATEIBCKOW padoOTe, MPEno/iaBaHuI0 OCHOBHBIX
MEXaHU3MOB aJanTallly, BEACHUIO JUCKYCCHUH.

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)

Ananranys Kak o011e0uoI0rHYecKoe SIBJICHUE

Ananranys Kak npolecc MoAroHK: ONTUMYMOB
[TnacTHyHOCTH ¥ CTAOMITBHOCTD

AnanTanysi ¥ roMeocTas

Ponb aganranyii B DBOIIOIINU

MynbTH(YyHKIIMOHAIBHOCTh OPraHOB U CMEHa (PYHKIHIA
OcHOBHBbIE TIOKa3aTeNU IPUCIIOCOOIEHHOCTH

[lytu agantauuy nomyssiivii 1 GMOLEHO30B

9. Tenetnueckue MeXaHW3MBbI afaNTaluu

10. OcoOeHHOCTH T'€HETUYECKOM aJjanTaiy Mpo- U SYKapHoT

11. B3auMoCBS3b T€HOTUITNYECKOM U OHTOT€HETUYECKOH aJjanTauu
12. IToraTHe 00 aganTUBHOM IIOTEHIIHMAIE

13. AnanTanusa u MyTareHes

14. Xponuueckoe aelictBue (HakToOpoB U aanTarus

15. buoxumuueckas ajanTtanus K yCJIOBHUIM KU3HU

16. Tpu OCHOBHBIX THIIA CTPATETUH OMOXMMHUYECKON alanTaluu
17. KomneHcaTopHbIe M SKCIUTyaTHBHbBIE MEXaHU3MbI aalTalluu
18. CiocoObl OMOXMMHUYECKON aJanTallid OpraHu3MOB

19. Crioco6s! (pr3H0NIOrHYecKoi afanTauil OpraHu3MoB

20. OcHOBHbIE 3aKOHOMEPHOCTH MHIMBUIYyaIbHOM ajanTaluu

21. CpouHBbIii ¥ TOATOBPEMEHHBIH dTanbl PU3HUOIOTHIECKON alanTaluu
22. Ctpecc u aganTaius

23. Mopdomnorudyeckue aanTaiuu

24. KnetouHsle aganTaliu

25. AanTUBHBIN TOTEHIMAN KYJIBTYPHBIX PACTCHUN

26. Cioco0BblI OLIEHKH OHTOT€HETHYECKOW aIanTHBHOCTH PacTEHUI
27. DKonoruyeckas yCTOM4MBOCTb PACTEHUI

28. IIponyKTUBHOCTb KYJBTUBUPYEMBIX PACTEHUH U aJanTalHsl
29. IToBeneHueckas agantamnus

30. Ponb cTpecca B OBEICHUECKOM aanTaiiu

31. MexaHu3Mbl YCTOMYMBOCTH Ha Pa3HbIX YPOBHSAX OpraHU3aLMU
32. YcToitunBocTh U ee (hoOpMUpOBaHHE

NNk W=



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
dusuka
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskonorus
¢dbopma oOydeHus: ouHast

TpynoeMKoCTbh IMCHUIIHHBI (MOAYJIs1):
Oo0mas Tpynoemkocthb: 1444
3au. en.: 4

®opma NPOMeKYTOUYHON ATTECTANMHU: DK3aMEH

ey 1 32124 0CBOEHM S AUCUMILIMHBI (MOXYJIs1)

CognepxaHve JUCUUIUIMHBI: TOHSTHUS 3aKOHBI MPOTEKAHWS MEXaHMYECKHX, aTOMHO-
MOJICKYJISIPHBIX, AJIEKTPOMArHUTHBIX U APYTHX MPOILECCOB, OTHOCAIIUXCS K (u3udeckoit popme
IBWOKCHHUST MaTepuu. OTH TPOIECChl B TOW WM WHOHW Mepe TMpOSBISIOT cebs B
(YHKIIMOHUPOBAHUH JKUBBIX CHUCTEM, B UX B3aUMOJICCTBUH C OKpYKaromien cpemoit. [loatomy
cofiep>)kaHue (DUM3MKU JOJDKHO JIOTHUECKH YBS3BIBATHCA C JUCHUIUIMHAMU OHOIOTHYECKOTO
[MKJIa U HWCIOJIb30BAThCS IS aHalu3a U OOBSICHEHHWH MPUPOJBI OMOTOTHYECKUX CBOMCTB M
SBJICHUM HAa MOJEKYJISIPHOM H© KIETOYHOM YPOBHSX OpraHu3alid >KUBBIX CHCTEM.
[IpuntMnuansHas TPHIOKUMOCTh W JIOCTATOYHOCTh (PYHIAMEHTAIBHBIX 3aKOHOB (DH3UKH U
XUMHH TSI 5TOTO OBLTH TIPU3HAHEI €1lle Ha paHHEH cTaauu pa3BUTHS OUOJIOTHH.

[lens AMCHMIUIMHBL: JaTh CTYJCHTaM IOCJIEIOBATEIBHYIO CUCTEMY (DU3NYECKUX 3HAHHM,
HEOOXOJUMBIX JJIsi CTAHOBJICHHUS MX €CTeCTBEHHO-HAy4YHOTO O00pa3oBaHus, (HOPMHUPOBAHHS B
COo3HAaHWU (U3MYECKOW KAPTHUHBI OKPYKAIOIIETO MHpA, MPUMEHEHHsS] (DU3UYECKUX TMOHATUNA M
3aKOHOB K PEIICHUI0 KOHKPETHBIX (PH3NYECKUX U OMOIIOTUYECKUX 3a/1a4.

3amaun  AUCHMIUIMHBL: YIIyOJeHHe, pacliupeHrue ¥ CHUCTeMaTH3alus IIKOJbHBIX
MpeICTaBICHU O (U3MUECKUX TOHATHSAX, SBICHHSIX, 3aKOHAX, MOJEISIX M METOoJaX
UCCJIEIOBAHMs BEIIECTBA B PA3IMYHBIX arperaTHbIX COCTOSHUSIX; 3HAKOMCTBO C OCHOBaMHU
COBPEMEHHBIX (M3MYECKUX TEOPH M TPaHHUIIAMU WX TPUMEHUMOCTH; OIEHKAa BO3MOXKHOCTEH
MPUMEHEHUs (PU3MUECKUXMETO/I0B HCCIeI0BaHuUs B IPO(ECCUOHATBHON e TENbHOCTH.
Ilnanupyemble pe3yabTaTbl 0CBOCHUS

B pesympratre ocBoenumss OIl  BBIMYCKHUK JODKEH 00JagaTh  CIACAYIOIIMMH
KOMITETEHILIUSIM:

- CIIOCOOHOCTHIO HCIIOJIb30BATh HKOJIOTMYECKYI0 TPaMOTHOCTh U 0a30Bble 3HAHUS B
obnactu (pU3MKHU, XUMUHU, HAYK O 3eMiie U OMOJIOTUU B KU3HEHHBIX CUTYAIUAX; TIPOTHO3UPOBATH
MOCNEACTBHSI CBOEM MNpPOPECCHOHAIBHON JEsITeNbHOCTH, HECTH OTBETCTBEHHOCTb 3a CBOM
pemenus (OIIK-2)

-CIIOCOOHOCTBIO TIPUMEHSTh Ha MPAKTHKE MPHUEMBI COCTABJICHHUS HAyYHO-TEXHUYECKHX
OTYETOB, 0030pPOB, AHAIUTUYECKUX KAPT M TMOSCHUTEIHHBIX 3alMCOK, M3JIaraTh U KPUTHYECKH
aHAJIM3UPOBaTh MOJIy4aeMylo HH(QOpPMAIMIO U TPEACTAaBIATH PE3yJbTaThl J1AOOPATOPHBIX
uccnenoanuii. (ITK-2)

3HATh: OCHOBHBIC TOHSTHS, OIPEICICHHS, MOJEIH W 3aKOHBI (U3UKU, OCHOBHBIC
(buznyeckue SBICHHS, YCIOBUS U 3aKOHOMEPHOCTU WX MPOTEKAHUS, CYTh, SKCTIEPUMEHTAILHBIC
OCHOBBI M TPAHHUIIBI MPUMEHHMOCTH KJIACCHUYECKUX W COBPEMEHHBIX (DU3UYECKUX TEOPHUIA;



IPUHIUIHAATBHYI0 BO3MOXHOCTh M JJOCTATOYHOCTh 3aKOHOB (PM3HMKH ISl ONHCAHUS HPUPOIBI
OMOJIOrMYeCKUX OOBEKTOB U SBJICHUI HA HU3ILIEH CTauU Pa3BUTHSL.

YMeTh: HCHONB30BATh MOJIyUYEHHBIC 3HAHHUS pa3aesioB (U3MKKA JUIS  BBISBJICHUS,
OMUCAaHUSI U MPOTHOZUPOBAHMS (PU3NYECKUX U OMOJOTMYECKHX acCHEeKTOB (YHKIMOHHPOBAHUS
KMBBIX CHUCTEM; IIOJIb30BAThCA MPOCTEUIIMMHU  3JIEKTPOM3MEPUTENIbHBIMU  NPUOOpaMHy,
MCTOYHUKAMU IMUTaHUS, a Takke Hanboliee pacpoOCTPaHEHHON CIIEKTPaJIbHOM, 3JIEKTPOHHON U
JIpyroil COBPEMEHHOH ammapaTypoil; I0Jb30BaTbCd COBPEMEHHBIMH HH()OPMAIIMOHHBIMHU
TEXHOJIOTHSIMHU, METOJIaMU MaTeMaTH4eCKOil 00pabOTKH pe3yIbTaToOB U3MEPEHU.

Baaners: MeTolaMU M HaBBIKAMHM H3MEPEHUs! (U3MYECKUX BEIUYMH B JIAOOPATOPHBIX
UCCJIEIOBAHMSX; HaBbIKAMHM OLIEHKM TIOTPEUIHOCTEH TMpsMBIX W KOCBEHHBIX H3MEpPEHUH,
HaBBIKAMU MOCTPOCHHUSI TAaOJIHIl U IpaUKOB MOTYUYEHHBIX 3KCIIEPUMEHTAIBHBIX 3aBHCUMOCTEH,
aHaJIM3a U KPUTHUECKOTO OCMBICIICHUS PE3YJIbTAaTOB UCCIIEIOBAHHM.

Kpartkoe cogep:xanue 1MCHHMILIMHBI (MOYJIs1)

l.IIpenmer ¢usuku. CBa3p ¢(u3uku ¢ ApyrUMH HaykaMd M TexHuUKoW. KuHemartumka
MOCTYNATEIbHOTO IBUYKEHUS TOUKH.

2.Metoasl u3MepeHus: (GU3NYECKUX BEIMYMH U MaTeMaTHYeckod oOpabOTKHU pe3yJIbTaToB
U3MEPEHUN

3.3aKoHbl JUHAMUKH. 3aKOH COXPAHEHHUS UMITYJIbCA.

4.3Heprus u padoTta. 3aKOH COXpaHEHUS YHEPIHH B MEXaHHKE.

5.0mnpeneneHne yCKOpeHus: CBOOOTHOTO MaleH s ¢ TOMOIIBIO MalllMHBI aTBY/Aa

6./lnHaMKKa TBEPIOTO Tena.3aKOHbBI M3MEHEHUs M COXPAaHEHUS MOMEHTa MMIYJbCa M MX
CJIEICTBUSL.

7.MexaHuKa KUAKOCTH M rasza. 3akoH bepHymmn. BsskocTs. TeueHne BA3KON Cpeibl.

8. M3yueHue BpalareabHOro JBUKEHHS TBEPAOTO Tea

9.3aKkoH paBHOpACIIPEACIICHUS] YHEPTUHU TI0 CTETICHSIM CBOOO/IBI IBIKEHUS MOJICKYJI. 3aKOHBI
pacnpeesieHus: MOJIEKYJI 110 CKOPOCTSM U MOTEHLUATIbHBIM DHEPIHSIM.

10. IlepBoe Havanmo TepMoAMHAMUKH. BTOpOe Ha4ano TepMOAMHAMUKH.

11. U3yuenue 3aryxaroumx Kojaedanuil pusnueckoro MasTHUKA

12. Cuitbl B3aMMOJIEHCTBHS MEX 1y MOJIeKyJ1aMi. CBOMCTBA )KUIKUX U TBEPBIX TEJ.

13. B3anmopaeiictBre 3apsaa0B. HanmpsykeHHOCTD 3J1E€KTPUYECKOTO MO

14. 3aK0oHBI TEYEHUS KUIKOCTH IO TOPU3OHTAIILHON TPyOKe MEPEMEHHOTO CEUCHUSI.

15. IloTennuan 3MeKTpUYECKOTO MOJISL U €r0 CBA3b C HAIPSKEHHOCTHIO.

16. IIpOoBOJTHUKY B 3JIEKTPUYECKOM MOJI€. DHEPTHS TTOJS.

17. N3yueHue siBIEHUI MIEpeHOCA B BO3yXeE

18. IusneKTpuKy B JIEKTPUIECKOM TOJIE.

19. 3aKOHBI TOCTOSIHHOTO TOKA.

20. N3yueHne MOBEpXHOCTHBIX CBOWCTB KHJIKOCTH.

21. MarnuTHO€ MoJe B BaKyyMe

22. JleicTBME MarHUTHOTO TOJISL HA ITPOBOJIHUK C TOKOM, Ha JABWXKYIIHN 3apsil.

23. H3yueHue n30mnpoueccoB B BO3AYXE.

24. MarauTHoe€ I0JI€ B BEIIECTBE.

25. OCHOBHBIE NMOJOXKEHUS IEKTPOMAarHUTHON Teopun MakcBesia.

26. M3yuyeHune TemIonpoBOJHOCTH BO3yXa.



MHWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHU S
POCCUICKOU ®EJEPALIUN
denepalibHOE TOCYJApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOe
YUPEKIECHUE BBICIIETO 00pa30BaHUS

«TIOMEHCKUI T'OCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMA K PABOYE ITPOI'PAMME JUCLMITJIMHEL (MOY JIST)
@u3non0rus BeICHIEN HEPBHOW JIEATEIBHOCTH
Hanpagsnenue noaroroku (cneuuanbHocTh): 06.03.01 buonorus
npoduib (crienuanu3alys, Marucrepckas nporpamMma): buoskosnorus
dbopma oOyueHus: ouHas

TpynoemMkocTh AMCHUIIMHBI (MOAYyJIst): O0Ias TPYJOEMKOCTb JUCLUUILUIMHBI COCTaBIIsAET 4
3aueTHBIEe eauHnIIbI, 144 akageMUUecKHnX Jaca.

®opmMa NPOMEKYTOYHON ATTECTALMU: 3a4eT.

ey 1 32124 0CBOEHM S AUCUMILIIMHBI (MOXYJIs1)

Lenb: dopmMupoBaHue y CTYACHTOB NMOHMMAaHUS (PU3HOIOTMYECKHX OCHOB IMCHUXHYECKHUX
MIPOLIECCOB U COCTOSIHUIM, MHOT000pa3us (PU3HOIOTHUECKd U OHOJIOTHYeCKH 00YCIOBIEHHBIX (OpM
BPOXJIEHHOTO U NPUOOPETEHHOI0 MOBEACHMS >KUBOTHBIX M YEJIOBEKA, a TaKXKE 3HAKOMCTBO C
€CTECTBEHHOHAYYHO! MapaJurMoi UccieJoOBaHui B (PU3NOTIOTHH.

Ousnonorus BHJI — unTerpanbHas Hay4yHas AMCUUIUIMHA, C(OPMHUPOBABILASCS B Hayaje
XX croyeTusi Kak OAWH W3 pas3fienoB (usuonorndeckoil Hayku. OHa 0O0bEeNUHSAECT B ceOe 3HAHMS
(bU3MONIOTHH, TCUXOJOTHH, NMCUXO(PHU3HOIOTUN, TEHETUKH, TEOPUM HBOJIOLUH U MOJEKYJSPHOM
Oouonornu. B 3amaunm kypca BXoauT (opMHpOBaHHE Y CTYJEHTOB €CTECTBEHHOHAYYHOMU
METOA0JIOTUYECKON OCHOBBI JUISI MOJTHOLIEHHOTO aHaJIM3a MCUXUYECKUX (PeHOMEHOB, 3HAKOMCTBO UX
¢ GU3NOJIOTUYECKON COCTABIISIIOIIEH MCUXUUECKUX MPOIecCOB U PyHKIUHM (TaKMX Kak: BOCIPUSTHE,
BHUMaHHE, NaMsTh, PeUb, SMOIIMH, MOTUBBI U T.J.), PYHKIHOHAIBHBIX COCTOSHUH U MEXaHHU3MOB
OpraHM3alMM JBW)KCHUS, a TaK)Ke CHCTEMaTH3allus 3HAHUN CTYAEHTOB IO OCHOBHBIM METOIaM
¢uzuonoruu BH/I.

I[Inanupyemble pe3yibTaThl 0CBOECHHSA
Komnerennuu oOyuwaromierocsi, GopMupyemble B pe3yibTaTe OCBOEHUS JaHHON TUCHMIUIMHBIL:
OIIK-4 cnocoOHOCTh MPUMEHATh MPHUHLMIIBI CTPYKTYpPHOM M (YHKIIMOHAIBHOM OpraHU3aluu
OMOJIOTUYECKUX OOBEKTOB M BIAJECHUE 3HAHMEM MEXaHU3MOB TOMEOCTATHUECKOW peryssium;
BJIa/ICHHE OCHOBHBIMHU (DPM3MOJIOTMUYECKUMU METOJaMU aHajiu3a W OIEHKU COCTOSIHUS JKHBBIX
cucreM; IIK-2 cnocoOHOCTP MpPHUMEHATh HAa MPaKTHKE IMPUEMbl COCTAaBJIEHUS HAay4HO-
TEOPETUYECKUX OTYETOB, 0030pOB, AHATUTHUECKUX KapT U MOSICHUTEIbHBIX 3alHMCOK, M3Jaratb U
KPUTUYECKH aHAIM3MPOBATH MOJyYaeMyl0 WH(POPMALMIO U MPEJICTABIATh PE3YJIbTaThl MOJEBBIX U
71a00paTOPHBIX OMOTOTUIECKUX UCCIICTIOBAHMM.
[lepeueHp TUIaHUPYEMBIX PE3YJIBTATOB OCBOCHUS JUCIIUILINHBL:

3HaTh:

METO/IOJIOTUIO M3Y4YEeHHs BBICIIEH HEPBHOM JESATEIbHOCTH; TIOHSATHE, BHJBL, (OPMBI,
3HauYeHHE peQIIeKca, 3aKOHOMEPHOCTH YCIOBHO-PE(DICKTOPHOM ACATENBHOCTH; PEQPIICKTOPHYIO
TEOPUIO U TEOPUI0 CHCTEMHOM paboThl MO3ra; MCUXO(PHU3HOIOTHYECKHE OCHOBBI ITOBEICHUS
YeJI0BEKa. © YMers:

JIeMOHCTPHPOBATh 0a30BbIE MPEICTABICHHUS O (PU3NOJOTHUECKUX MEXaHU3MaX MOBEJICHHUS U
MICUXUKH, TIOHUMaHUE 3HAueHUsl peQIEKTOPHON AEATEIbHOCTH B KM3HU 4YeJIOBEKa M >KUBOTHBIX;
MPUMEHSTHh METOJ] YCIIOBHOTO pediekca B HAyUHbIX CCIIeIOBAHUSX.

Braners:

CHOCOOHOCTBIO BECTHU JUCKYCCHIO MO aKTyaJbHBIM BompocaM ¢uznonorun BH/I.

Kpartkoe cogep:kanue JUCHUIIMHBI
1. TIpenmer, 00OBEKT, LIeNU U 3aa4l (PU3MOJIOTHH BBICILIEH HEPBHOM J1EATETLHOCTH



12.
13.
14.
15.
16.

Mecto  (u3MONOTUM  BBICIIEH HEPBHOM  JEATEIIBHOCTH CpPEed  €CTECTBEHHBIX
T'YMAaHUTAPHBIX HayK. MeTobl N3yUYeHUs BBICIIEH HEPBHOM 1€ATEIbHOCTH

Hcropust n3ydeHus BbICILIEH HEPBHOU AEATEIbHOCTH

®opmbl noBeneHus. [loBenenue kak GpakTop 3BOIHOLUN

I'eneTnueckas neTepMuHaLUs GOPM MOBEICHHS

Konnenmus ¢ynkunonansaoit cucremsl [1.K. Anoxuna

duU3nonorva GyHKLUMOHaIbHbIX COCTOAHMIA: COH U BoapcTBOBaHKe

V3MeHeHHbIe U TaTOIOTHYeCKUe (PYHKIMOHAIBHBIE COCTOSTHUS

®dusnonorus NoTpedHOCTEH U MOTHBALUN

. Dusmoorusa SMOINKN
. YcnoBHbIHA pediiekc u pU3n0IOrus maMsaTh

dusmnonorua socnpuaTUA

dusnonorua BHUMaHuA

®usnonorus peun. Bropas curnasnbHas cucrema
®dusnonorus MelieHus. BoobpaxxeHue 1 TBOPUECTBO
Onrorenes ncuxuueckux ¢pyHkmmid u cozpeBanue [[THC



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«DU3HOJIOTUST PACTCHHIN
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0beM quCHMILVIMHBI (MOaYJIs1): 4 3. €.
dopma NPOMeKYTOUYHOI aTTeCTAMU: 5 CEMECTD - IK3aMEH.

Heau u 321244 0CBOEHHS M CUMILIAHBI (MOTYJIsSA)

[lenbto maHHOTO Kypca SIBISETCS pacKpbiTHE CHeUPUKN (YHKIUOHATBLHOW aKTUBHOCTH
pacTeHus, H3Y4YEHHE OCHOBHBIX 3aKOHOMEPHOCTEH  JKHU3HEIEATEIbHOCTH PACTUTEIIbHBIX
OpPraHu3MOB (BOJHOTO pEXuUMa, (OTOCHHTE3a, IbIXaHUS, MEXaHU3MOB NHUTAHUSA, IBUKCHUS
pacTeHuid, pocTa, pa3BUTUS U JIp.), a TAKKE IIO3HAHHE TEOPETUYECKHMX OCHOB IIOJyYEHUs
BBICOKOH IIPOJYKTUBHOCTH PACTEHHM.

3amaum Kypca:

1) nath cTyieHTaM COBPEMEHHOE MPEJICTABICHHE O MPUPOJIE BeLyIUX (PU3NOIOTHUECKUX
MPOLIECCOB PACTEHUM, MEXaHU3MaX HX PErysilUd U 3aKOHOMEPHOCTSAX B3aMMOJICHCTBHS C
BHEIIHEHN Cpeoif;

2) copMupoBaTh 3HaHHS O CYIIHOCTH (PU3MOJIOTHYECKUX MPOILIECCOB B PACTCHUSX Ha
BCEX CTPYKTYPHBIX YPOBHSIX OpraHU3aIUY;

3) nmare  TpeAacTaBieHHs 00  UCHONB3YeMBIX B (PU3HOJIOTUM  PACTEHUN
AKCIEPUMEHTAIIbHBIX METOJaX MCCIICJOBAHUS;

4) naTth HABBIKM B MCIIOJIb30BAHUU MOJYUYEHHBIX 3HAHUH B MPAKTHUECKOM 3eMJIC/ICINH U
BO3MOKHOCTH YIIPABIIEHUS POAYKTUBHOCTBIO.

Iliianupyemsbie pe3yabTaTbl 0CBOCHUS
B pesympratre ocBoenumss OIl  BBIMYCKHUK JODKEH 00JagaTh  CIACAYIOIIMMH
KOMIETECHIIUSIMH:

OIIK-4 — cnocoOHOCTb NPUMEHSATh NPUHIUMBI CTPYKTYPHOM U (PYHKIMOHAJIBHOMN
opraHu3anyy OMOJOTHYECKMX OOBEKTOB M BIaJICHHUE 3HAHHEM MEXaHU3MOB IOMEOCTATHUECKOM
perysiiiy; BIIAJACHUEM OCHOBHBIMHM (PU3HOJIOTHMYECKMMH METOJAaMU aHAJIM3a W  OICHKU
COCTOSIHMSI )KUBBIX CUCTEM.

OIIK-6 — criocoOHOCTh MPUMEHSATh COBPEMEHHBIE SKCIIEPUMEHTAIbHBIE METO/IbI PaOOThI
c OMOJIOTMUECKUMH OOBEKTaMH B TOJEBBIX U J1a0OPATOPHBIX YCJIOBUSAX, HaBBIKM palbOThI C
COBPEMEHHOM amnmapaTypou.

3HATh:

- 0COOEHHOCTH pACTHTEIBHON KIETKH, (QHU3NKO-XMMHUYECKHAE IPOIECCHl OcMoca |
maddy3un, QyHKIUE BOABI M BOAHBIA PEXHUM PACTEHHH; XOJ M JIOKAIM3ALUI0 (HU3MOIOTO-
OMOXMMHYECKUX IPOIECCOB B PACTCHUSAX, MEXaHU3MBI UX PETYISIUHN, METOABl MX W3yUCHHS,
3aBUCUMOCTh HANpaBICHHOCTH (DU3MOIIOTUYECKUX MPOIECCOB OT BHYTPEHHHX M BHELIHHX



YCIIOBUH CpeJibl; IPUHIMITEI (POPMUPOBAHUS YCTOHUYMBOCTH PACTEHUH K CTPECCOBBIM (paKTOpam,
BIUAIOUIMM Ha IPOLYKTUBHOCTH PACTEHUM;

- COBpEMEHHbIC (PU3MKO-XUMHUYECKHUE METOJbI MCCIIEIOBAaHUH, MO3BOJUBIINE BCKPHITH
MeXaHU3Mbl OOMEHa BEIIECTB, JIS)KAIlMe B OCHOBE (DM3MOJOTHYECKUX IPOLECCOB PACTEHUH,
XapakTep OTBETHHIX PEaKLUil Ha BO3JCHCTBUE BHYTPEHHUX M BHEIIHUX (DaKTOPOB.

YMerh:

- TpUMEHSATh TeopeThyeckue Oa30BbI€ 3HAHUS JUISI OCMBICIMBAHUS TPHUEMOB
CTUMYJIMPOBAHUS KU3IHEACITEIbHOCTH pacTeHusl ¢ Haubounbied 3¢(eKTUBHOCTHIO, TPOBOAUTD
KOMIUICKCHBIC (DU3HOJIOTHYECKAE U OMOJIOTMYECKUE WCCIICOBAHUS, UCTIONB3Ysl U3yUEHHBIC 10
XOJly TUCIMIUTAHBI METO/IBI;

- TMPUMEHSTh METOJbl MUKPOCKOMHPOBAHUS MPU H3yUYEHUU (PUNOJIOTUU PACTUTEIHHOMN
KJIETKH; IpPOBOJUTH  JAaOOpAaTOpHbIE SKCHEPUMEHTBI C  PACTUTEIbHBIMM  OOBEKTaMH,
paccuuThIBaTh  IOKAa3aTeNM, XapaKTEepHU3YIOIUEe OCOOCHHOCTH MPOTEKaHHsS  OCHOBHBIX
(U3MOTIOrMYECKH MPOLIECCOB B PACTEHUSX, IPUMEHSTh MOJYyYEHHbIE TEOPETUUYECKHE 3HAHUS Ha
IIPaKTHUKE.

Kpartkoe cogep:xaHue TMCHHIJIMHBI (MOTYJIs1)

Tema 1. BBenenue. @uznomnorus v GyHKINUN PACTUTEIBHON KIETKH.

Tema 2. ®U3MOJIOTUS BOJIHOTO PEKUMa PACTEHUM.

Tema 3. ®oTocuHTeE3.

Tema 4. JIpixanue pacTEeHUMN.

Tema 5. MuHepanbHOE IUTAaHKE.

Tema 6. OOMEH BEIIECTB M TPAHCIIOPT BEIIECTB B PACTCHUH.

Tewma 7. PocT u pa3sButue pacTeHUi.

Tema 8. Ilepuogmveckue sBICHUS B >KM3HU PACTCHHH. YCTOWYMBOCTH K HEOJIAroNpHUsATHBIM
YCIIOBUSIM CPEJIBL.



MMHHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
yupeKJIeHHE BBICILIEr0 00pa30BaHUs
«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«DU3HOIOTHS YeIOBEKa U KUBOTHBIX)
Hamnpasnenue noarotosku (cnenuanbHocTh): 06.03.01 bronorus
npo Wb (CrieruamTu3aIis, MarucTepckas nporpamMma): bruoskomorust
¢dbopma oOydeHust OuHast

O0beM TMCUMILVIMHBI (MOAYJIs1): 4 3auemubie eOunuysl (144 akademuueckux 4acos).
dopMa NpPOMe:KYTOUHOM aTTecTALMM: SK3aMeH (6 cemecTp).

esan 1 3a1a4n 0CBOEHMSI AUCUMILIMHBI (MOXYJIs1)

Ienn pucoMIUIMHBI: B IpolLecce OCBOCHMsS Kypca «®DPU3HMONOrHs YelnoBeKa H
KHUBOTHBIX» y CTYICHTOB JOJDKHa C(OPMHUPOBATHCS  CHCTEMa  MPEICTaBICHUH O
KU3HEACATEIbHOCTH LEIOCTHOIO OpraHu3Ma U OTHENbHBIX €ro 4YacTe: KIIETOK, TKaHEH,
opraHoB, o0 00pa3oBaHuMU (PYHKIMOHAJIBHBIX CHUCTEM M HUX pealu3alld BO B3aUMOCBS3U C
IIOCTOSIHHO H3MEHSIOLIENCS TNPUPOJHON, COLMAIBHOM M BHYTpeHHeW cpenou. [Iporpamma
IpeIoiaracT U3yuyeHue MEXaHW3MOB OCYILECTBICHUS (YHKIMI )KMBOIO OpraHu3Ma, UX CBS3b
MEXIy COOOW, PpEerysiidi0 W TpPUCHOCOONIEHHWE K BHEIIHEW cpene, MPOUCXOXKICHHE U
CTaHOBJICHHE B IIPOLIECCE IBOJIOLUU U MHIUBUIYaJIbHOTO PA3BUTUS OCOOMU.

OcHoBHOM 3agauell npenojaBaHus TUCHUIUIMHBL SBIIETCS (OPMHUPOBAHUE Y CTYJECHTOB
CUCTEMHOTO MOJX0/a, KOTOPBIN MPEAIOJIaracT UCCIECJOBAaHNUE OPTaHU3Ma U BCEX €r0 JIEMEHTOB
KaK CHCTEM, BOCHpUATHE OOBEKTa HCCIEAOBAaHMs KaK LEJIOro M INOHUMAaHHE MEXaHW3MOB,
00eCTIeYNBAONINX EIOCTHOCTh OPTaHU3Ma H €ro MPUCTIOCOOUTEIHHBIE PEaKIIHH.

3agauyM AMCUHUILVIMHBI: ONUCATh CTPOCHHWE M (YHKIHMU OCHOBHBIX CHUCTEM OpIaHOB
KUBOTHBIX M 4YEJIOBEKAa; W3JIOKUTh MPUHIUIBI BOCIPHITHS, NepeAadyd M TepepadoTKu
MHpOpPMALIMM B OPraHU3Me M PETYJSIIMU KU3HEHHBIX (YHKUUH M CUCTEMbl oOecredeHus
roMeocTas3a; OOCY/IUTh CPABHUTEIGHBIA AaCMEKT CTAHOBJICHUS (YHKIHMHA, OXapaKTepH30BaTh
0COOEHHOCTH MOJIEKYJISIPHBIX MEXaHU3MOB (PU3MOJIOTHUECKUX MPOLIECCOB; MPEICTABUTh OCHOBBI
ATOJIOTUH; TIO3HAKOMHUTH CTYJIEHTOB C METOJJaMH 3KCIIEPUMEHTAILHON paOOTHI.

IInanupyemble pe3yjbTaThl OCBOECHHSA

B pesynbrare ocBoenuss OIl BBIMYCKHMK JODKEH 007aAaTh — ClEAYIOUIMMHU
KOMIICTCHIIUSMMU:

® CIIOCOOHOCTBIO TIPHUMEHATh MPHUHIUIBI CTPYKTYPHOH W (DYHKIMOHAIBHOW OpraHU3alliH
61/IOJ]OFI/I‘-ICCKI/IX 06’beKTOB 1 BJIIaICHUEM 3HAHUCEM MCXaHU3MOB TOMEOCTaTHYECKOMN peryjsnuu; BJIaACHUEM
OCHOBHBIMH (1)I/I3I/I0J'IOFI/ILIGCKI/IMI/I METOAaMHM aHaJIM3a U OLICHKHU COCTOAHUSA XHNBBIX CUCTEM (OHK—4),

® CIIOCOOHOCTBIO MNPUMCHATL COBPEMCHHBIC OKCIHCPUMCHTAJIBHBIC MCETOALL pa6OTI)I C
OMOJIOTUYECKMMU OOBEKTaMHU B TIOJICBBIX W JIAOOPATOPHBIX YCIOBUSIX, HABBIKA Pa0OTHI C
coBpemeHHoM anmaparypoit (OITK-6).

Hepeqeﬂb IMJIAHUPYEMBIX PE3YJbTATOB OCBOCHHUA NTUCIHUIIJINHBI (MO}:[y.]'lﬂ):

B cJIoM, B pesyanaTe OCBOCHUA OUCIHHUITJIINHBI CTYIIGHT JOJIXKCH:

3HaTh:

HpI/IHIII/IHBI peanmaunn MEXaHU3MOB, O6€CH€‘~II/IBaIOHII/IX B38,HMOIIGI>1CTBPIC OpFaHOB nu
CHUCTEM OpraHM3Ma W OpraHHW3Ma Kak IIeJIOTO0 C BHEIIHEW Cpenoi; MPUHIUIBI PETYJISIHH



(GYHKIUI U CUCTEM PEryJISIIUN TOMEOCTa3a; OCHOBBI MEXaHU3MOB PETYIISIIIAA (PU3NOTIOTUIECKUX
GyHKIMI Ha pa3HbIX YPOBHSAX CTPYKTYpHOM OpraHu3aluy; 3aKOHOMEPHOCTH aJanTaliu
OpraHM3Ma K €CTECTBEHHBIM M 3KCTPEMaNbHBIM (haKTopaM Cpelibl; (PU3NOIOTUYECKUE OCHOBBI
[IeJICHANIPABJIICHHOTO TTOBEICHMUS.

YMmeThb:

aQHAJIM3MPOBATh HAYUYHYIO JIUTEpaTypy; HpHOOpeTaTb HOBBIE 3HAHUS, UCIOIb3YS
WH(GOPMAIIMOHHBIE TEXHOJOTHH; OCYIIECTBIATH DJKCIEPUMEHTHI B pamKax J1abopaTopHOTO
HpaKTI/IKYMa; OLICHUBATH (bYHKHI/IOHaJ'IBHOG COCTOAHUEC paSJ'H/I‘—IHI)IX CUCTEM opraHmMa;
OTIpENENATh TPUYUHBI (DU3HOJIOTHUECKUX CABUTOB OCHOBHBIX MapaMeTPOB JESATEIbHOCTH
OpraHu3Ma IMpHu Pa3InYHbIX BO3JEUCTBUAX (PAKTOPOB BHEIIHEN CPeIbl WM MPOTHO3UPOBATH UX
BEJIMYUHY U XapakTep.

Kparkoe conepxxanue 1MCUMIIMHBI (MOIYJIs1)
1. "Jlekumonnoe 3ausitue 1. Ilpeamer d¢usuosornu. OpraHusM H ero OCHOBHbIE
¢usunonorunveckue pynkuuu. Yuenue I1.K. AHoxrHa 0 QyHKIMOHAJIBHBIX cHCcTEeMAaX."

Jleknmonnoe 3ansitue 1. [Ipenmer gusnonoruu B cucteMe OMOIOTMUECKUX JUCLUIUINH.
OOBEKT U METOMBI UCCIAEAOBAaHUN B (PM3MOJOTUU. DKCIIEPUMEHTAILHBIA METOJl, €ro 3HaYCHUE.
Uctopuss ¢usuonorun. OcHOBHbIE AdTanmbl pa3BuTHs. Pa3BuTHe  31€KTpO(U3HOIOTHH
(axcniepumenTsl ['anpBanu u Boibra), ee passutue B XIX B. PasButue ¢pusmonorun B Poccun.
Pomr HM.M. CeuenoBa, ®.B. OsbcsaanukoBa, A.O. KoBalieBckoro B CTaHOBIICHUHU
JKCHEepUMeHTaNbHOM (u3nonoruu. 3nauenue pador M.II. [laBnosa, H.E. Beeaenckoro, H.A.
Mucnasckoro u A.®. CamoiinoBa. OCHOBHBIC IOCTH)KCHHUSI COBPEMEHHOM (PU3UOIOTHH.

2. "JlabopaTopHoe 3ansitue 1. MnrocTpanusi pojinm HOHOB B (OPMHPOBAHMY NMOTEHIIHAJIA
nokosi. Teopernueckoe BbIYMCIeHNEe MEMOPAHHOI0 MOTeHMAJA."

JlaGopaTtopnoe 3ausitme 1. Jlng wWuUOCTpalliki HEMOCPEACTBEHHOW MPHUYUHBI
CYIIIECTBOBAHHS TOTEHITHANIA TIOKOS (Pa3HOW KOHIICHTPAIIMH aHHOHOB W KATHOHOB BHYTPH U BHE
KIIETKH) pa3paboTaH MOAeNnbHbIN onbIT ¢ pactBopamu CuSO4 pasnuyHoi koHIeHTpanuu (B.M.
CMUpHOB).

Jasi paboTrel HeoOXOAMMBI: MIUIMBOIBTMETP; pacTBop CuSO4 (1% u 2%);
IMCTWITMPOBAHHAS M BOJONPOBOJIHAS BOJA; YCTPOHCTBO, OoOecreduBaroliee CO3IaHHE B €ro
KaMmepax pacTBOPOB C Pa3HON KOHIIEHTpallMell aHMOHOB M KAaTHOHOB.

3. "JlekuuonHoe 3ansitue 2. ®u3no10rus BO30yIMMbIX TKAHEH."

Jleknmonnoe 3ansitne 2. Tunsl Bo30yumbIX ki1eTok. COBpeMeHHbIE MPECTABICHUS O
CTPYKTYpe U CBOWCTBax MeMOpaHbl BO30YIUMBIX KieToK. [loTeHuunan mokos win MeMOpaHHBIH
IIOTEHLMAl W MeToA ero perucrpauuu. llpupona mnoTeHnMana IOKOS, COOTHOLIEHHE
KOHIEHTpAlUil OCHOBHBIX MOTEHIIMATI-00pa3yIOlUX HOHOB BHYTPU KIETKH U B MEXKKJIETOUHOM
xuakoctd. COOTHOILIEHHE NPOHULAEMOCTeH MeMOpaHbl IJisi 3TUX HOHOB, POJib '"HATPHEBOIO
Hacoca" B TeHE3e W NOJAJCpKaHWHM MOTEHIHaia Tokos. [loTeHmman neWcTBUST W HMOHHBIN
MEXAaHM3M €ro BO3HUKHOBEHHS, HOHHbBIE KaHaJIbl, 3aBHCHUMOCTb HATPUEBOM M KaIUEBOU
MIPOHUIIAEMOCTH MEMOpaHbl OT YPOBHSI MEMOpaHHOIO MOTEHIIMaja, 3aKOH "Bce WM HHUYero'.
MexaHnu3M pa3fpakeHUs KIETKH JIEKTPUYECKUM TOKOM. IlOoJspHBIA 3aKOH pasgpakeHus.
3aBUCUMOCTh TOPOTOBOM CHJIBI pa3gpa)K€HUs OT €ro JUIMTeabHocTu. Kputuyeckuil ypoBeHb
nenoispusanuy. JlokanbHbli OTBET. M3MEHEHHME KPUTHUYECKOIO YPOBHS JEMOJSAPU3ALMM IIPU
NEMCTBUM HA KIJIETKY MOCTOSHHOTO TOKa. fIBiieHHe akkoMmojaauuu. V3meHeHue B0o30ynMMOCTH
npu Bo30YXJeHHUH, (a3bl aOCONIOTHOW U OTHOCUTEIBHON pedpakTepHOCTH, (ha3a MOBBIILIEHHON
BO30yIMMOCTH. MexaHU3M MpoBeNeHUsl BO30YXKIEHUSA. 3aBUCUMOCTb CKOPOCTH MPOBEIACHUS



BO30YXJE€HHs ~OT JAMaMeTpa HEpBHOIO  BOJOKHA M CONPOTHBICHHS  MEMOpaHBI.
MuenuHe3upoBaHHbIE U HEMHUEIMHE3UPOBAaHHbIE HEpBHbIE BOJIOKHA. Poib nmepexBaToB PaHBbe.
AKCOHHBIH TPaHCIIOPT.

4. "JlaGopatopHoe 3ansTHe 2. MHcciaenoBanme 0e3yClOBHBIX peduieKCOB YeoBeKa.
HccienoBanue CyXoKuJIbHbIX pedieKcoB YesioBeka.'

Jla6opaTtopnoe 3ansatue 2. Ileab. IlpoanamusupoBats MopdodyHKIMOHATBHBIE
0COOEHHOCTH COMAaTHYECKUX U BEreTaTHUBHBIX PE(PICKTOPHBIX PeaKLnil.

3agaua 1. U3yunts coctaB peIeKTOPHBIX YT COMATHUECKUX pedIeKCOB.

3agaua 2. Ilonw3ysce yueOHOM  nuTepaTypoil, TNPOBECTH  CpPaBHHUTEIbHBIHI
IIOKOMIIOHEHTHBIM ~ aHaJIM3 CXEM, OIUCBHIBAIOUIMX COMAaTHYECKYyI0 U  BEreTaTHBHYIO
peduiekTopHyI0  AeATeNbHOCTh  (uccienoBaTth  MOP(POQYHKIMOHATIBHBIE  OCOOCHHOCTH
KOMIIOHEHTOB ~ COMATHYECKHX UM  BEreTaTHBHBIX  PE(IEKTOPHBIX  Iyr,  OINpPEIEIUTh
(YHKIMOHATIBHYIO POJIb UX adPEepEeHTHBIX, IEHTPATbHBIX U 3()(EepeHTHBIX OTIEIOB).

Cyxoorcunvnvle peghexkcol MPEICTABISIOT OONBIION MHTEpPEC A KIMHUKUA B KauecTBE
TecTa Ha (YHKIMOHAJIBHOE COCTOSHHWE OpraHu3Ma B IIEJIOM M JIOKOMOTOPHOTO afmapara B
YaCTHOCTH.

bosbiioe 3HaYeHUE B KIMHUYECKOUN MPAKTUKE UMEET UCCIEAOBAHUE PAAa HOPMAJIBHBIX
0€3yCIIOBHBIX CErMEHTapHbIX pedIIeKCOB 4YenoBeKa. VX BBIPAXKEHHOCTb W CHUMMETPHYHOCTD
MO3BOJISIIOT Bpayy HE TOJIBKO JENaThb BBIBOABI O COCTOSIHUM CTPYKTYP, HENOCPEICTBEHHO
MPUHUMAIOIIMX YyYacTHe B peau3alud PeQIeKTOPHON Ayrd, HO U BBISBISATh HAJTUYUE WIH
OTCYTCTBHE MOJIYJIUPYIOLIErO BIUSHUS CO CTOPOHBI CyIIPACETMEHTAPHBIX CTPYKTYP.

HabGmonenne HopMmanbHbIX pedIeKCOB PEKOMEHAYETCSl MPOBOJUTH HAa HECKOJBKHUX
UCTIBITYEMBbIX, TIOCKOJBKY B O3TOM ciyyae OyAeT 3aMeTHa pa3HULA BbIPAXKEHHOCTH
UHAUBUAYAIbHBIX peduekTopHblX peakuuud. Kaxnaplii u3 pediekcoB 3KCIepUMEHTATop
BBI3BIBAET C 00EMX CTOPOH U OTMEYAET €T0 BHIPAXKEHHOCTh U CUMMETPUYHOCTb.

5. "Jlekuuonnoe 3ansitue 3. O0masi pu3n010rus MbIIICYHOH CHCTEMBI. "

Jleknmonnoe 3anaTHe 3. Ilomepeuno-mosocaras wpimna. OCHOBHbIE (DYHKIHH,
ctpoeHue. CBOWCTBA, MOJIOXKEHHbIE B OCHOBY Kilaccupukauuu (a3HbIX (OBICTPHIX, MEIJIEHHBIX)
Y TOHUYECKUX MBIIIECYHBIX BOJOKOH. CTPYKTypHasl €IMHULA MBILIEYHOIO BOJIOKHA - CAapKOMEp.
XapakTepucTUKl M (YHKIUM OCHOBHBIX M COKPATUTENbHBIX OENKOB. Teopusi CKOJbKEHHS.
OnexkrpoMexanudeckoe conpsbkeHue. Capko-TyOymnsipHas cucremMa. MecTo XpaHeHHMS U pOJib
KaJplUsl B COKpauleHMH. MeMOpaHHBIM NMOTEHIMAl U COKpanieHue. MeXaHHW3M MbIIIEUYHOro
paccnabnenusi. MexaHuueckue CBOMCTBa Mblmil. V3oMeTpuueckoe M M30TOHUYECKOE
cokpauienre. OIMHOYHOE COKpalleHue, TeTanyc. Cuiaa H30MeTPUYECKOro COKPAILLEHUS U JUTMHA
MBILIIBI. DHEPreTHuecKoe 00ecreuyeHHe MBIIICYHOTO COKpALICHUs, TeIUIONPOAYKIMs, padoTa.
HepBHBIII KOHTpOJIE MBIIIEYHOTO COKpamieHus. lloHsATHE O HEHPOMOTOPHOM E€IWHHULE.
Knaccugpukamuss MOTOpHBIX eauHULl. HepBHO-MbIILIEUHBIH cHHANC, OCOOEHHOCTH €ro
MOP(OJIOTHUECKON CTPYKTYpbl. MUHHATIOPHBIM TMOTEHIMAT KOHIEBOM IUIACTHHKH, €ro



redepanus. lloTeHiman IeHCTBUS MBIMIEYHOTO BOJOKHA. OCOOCHHOCTh HEPBHO-MBIIICUHOM
OpPraHM3alMM HU3IIUX IT03BOHOYHBIX M OECHO3BOHOYHBIX. [Jaakue MbImibl. OCHOBHBIC
Mopdonornueckne ¥ (QPyHKIIMOHAIBHBIE OCOOEHHOCTH. POJb MEXKIETOYHBIX KOHTAaKTOB B
OpraHmM3anu (PyHKIIHOHATBHBIX eIuHUI. OCOOCHHOCTH 3JICKTPOMEXaHHUECKOTO COTPSIKCHHUSL.
Pounb Hapy»XKHOTO Kanbliisg B T€HEPALUU MMOTEHIIMANA ICUCTBUS MBIIIEYHON KIeTKU. IHHepBanus
TIaaKuX ~ MbIml.  [Ipupojga  CHOHTAaHHOW — aKTHBHOCTH — TVIAAKWAX MBI,  DakTopsl,
KOHTPOJIMPYIOIINE JBUTATEIHHYIO aKTUBHOCTh TTIQAKOM MYCKYJIATypPHI.

6. '"JlaGopaTtopHoe 3ansitue 3. VYueOHasm wucciaegoBarejsbckas padora (YUPc).
CtpykTypHble M (PYHKIMOHAJIbHbIe OCOOEHHOCTHM HEHpOHOB. BuIbl MeKHelPOHHBIX
coeuHeHui. "

JlaGopatopnoe 3ansatue 3. Lleab. M3yunTh cTpyKTYypHO-(YHKIMOHAIBHBIE OCOOCHHOCTH
KJIETOYHBIX 3JIEMEHTOB LIEHTPAJIbHOW HEPBHOW CUCTEMBI.

3agaun. Mcnone3ys ~ yueOHylo,  HAy4yHyIO,  CIpPaBOYHYIO  JIUTEpaTtypy |
WUTIOCTPUPOBAaHHBIE  aTjackl (CM. CIHCOK PEKOMEHJIOBAaHHOM JIMTEpaTyphl), OMHUCATh
0COOEHHOCTH CTPYKTYPHBIX JIEMEHTOB HEUPOHOB U KJIETOK HEUPOTIIUH.

7. "JlekuuonHoe 3ansitue 4. OO0mMe NMPUHLIMUIBI JAEATEIbHOCTH LEHTPAJIBHON HEPBHOMH
cucremsl."

Jlekunonnoe 3aunsitue 4. OOwias @u3noOIOrUs HEPBHOW CHUCTEMBI: OCHOBHBIE
CTPYKTYpHO-(DyHKIIHOHAJIbHBIE 3JIEMEHTHl HEHpOHa, Telno HeWpoHa, JACHIPUTHI, aKCOH. THIbI
HEHUpOHOB. MeXaHU3Mbl CBA3M MEXJIy HEHpoHamMH. DJIEKTpUYECKUH M XHMHUYECKHIl crocob
B3auMoJAeHcTBUA. XUMHUUECKUM cuHarc. [Ipouecc Beiaenenns meauaropa. Meauaropsl HEPBHBIX
KJIETOK: alleTUIXOJIMH, HOpaJpeHanuH, nqodamuH, cepotonnd, 'TAMK, riyramar, rauuus u ap.
Honnas mnpuposa Bo30YXKIAIOIIET0 IMOCTCHHANTUYECKOTO MOTeHUuuana. Poib  clepoBbIX
mpoueccoB.  TOpMOKEHHE:  HMPECHHANITUYECKOE M IMOCTCHHANTHYECKOE  TOPMOKEHUE,
GyHKIMOHAJIbHASA pOJb JTUX BHUJIOB TOpPMOXKEHHUs. VIOHHas mpuposa TOPMO3HOTO
IMOCTCUHANTUYECKOTO IMOTeHIMana. B3aummonelicTBue HEHMPOHOB B  HEPBHBIX LEHTPAX.
JluBepreHuyss M KOHBEPIE€HLHs HEPBHBIX HMIIYJIbCOB. BpeMeHHas U INpPOCTpaHCTBEHHAas
cymmanus. [lpunnun obmero koHeuHoro nytu Illeppunrrona. SBneHust oOierdeHus,
OKKJIIO3UM, TOCJeNeHCTBUA M TpaHchopMalMd pUTMA BO30YXKIEHHS B HEPBHBIX IICHTPAX.
BsaumopeiictBue mMexay mpoiieccaMu BO30ykIeHUS UM TopMmoxkeHHs. [lonsatue o pedrekce u
peduexkTopHOit n1yre. MoHO- U noJucHHanNTHYeckue pediekchl. PerentuBHoe mose peduiekca.
Bpewms pediekca.

8. "JlaboparopHoe 3aHsaTHe 4. M3ydyeHue NPHHUMIIOB JJeKTpodHUedanorpapuu.
Peruncrpanusi cnoHTAHHOH 0MO3JIEKTPHYECKO AKTUBHOCTH KOPbI F0JIOBHOI0 M0o3ra."

Jlaboparopuoe 3ausitue 4. Dnexmposuyegpanocpagua (33) — meTon wccieaoBaHUs
OMOAJIEKTPUYECKOW aKTHBHOCTH TOJIOBHOTO MO3ra, BO3HHUKAWOIICH B MpoOIEcce  €ro
JeSITEIIBHOCTH.

Jis moydeHus] TOJIHOLIEHHOW KapTUHBI OMODJIEKTPUYECKOH AaKTHBHOCTH TOJIOBHOTO
Mo3ra TpeOyeTcsl TIIaTellbHasi yCTaHOBKA HAKOXHBIX MJIM UTOJIbYATHIX 3J€KTpoJoB. [Ipu 3Tom
clielyeT co0JIt01aTh CTPOrYI0 CUMMETPUYHOCTh OTHOCUTENBHO CAarUTTAJILHON JIMHUH, CTapaThCs
pacrioyiarate JIEKTPObl HAa OJJMHAKOBOM DPACCTOSHHUM JAPYT OT JApyra, 4ToObl OHU HAXOJIWJINCh
HaJ BCEMU OCHOBHBIMHU OTJEJIaMH KOHBEKCUTAJIBHON IOBEPXHOCTH MO3ra: JIOOHBIMH,
LEHTPaJIbHBIMU, TEMEHHBIMH, 3aTbUIOYHBIMHU, BUCOYHBIMH.



9. "Jlekuuonnoe 3ansitue S. YacTHast puznosiorusi HepBHOM cucTembl."

JleknmonHoe 3ansaTue S. CninaHON Mo3r. OOmias cxema ctpoeHus. OyHKINU MEepeTHIX
W 33JHUX KOPEIIKOB CIIMHHOIO Mo3ra. 3akoH bemma-Maxanau. MoHOCHHanTHYeCKUE U
NOJIMCUHANTHYECKHE peduiekTopHble Ayru. IlpoBomsmas (yHKIMS CIOUHHOTO — MO3ra:
KOMHUCCYpaJIbHbIE, = MEXCETMEHTHblE M  CIUHHO-LepeOpalibHble  MPOBOASIIKME  ITYTH.
PednexkropHas QyHKIMS CIMHHOTO MO3ra: MHOCTaTUYECKUE, crudaTenbHble, pa3rudareibHble U
puTMHueckue pediexchl CUHHOrO Mo3ra. MopdodyHKIHOHaIbHAS OpPraHU3alMs MO3TOBOTO
crBosa. IlpomonroBaTelii MO3r, €ro CEHCOpHBIE, pPe(IEKTOPHbIE U MPOBOIHUKOBBIC (DYHKIIUH.
ABTOMaTHYECKHE HEHTPHI MPOI0JITOBATOr0 Mo3ra u Mocrta. [IpoBogHNKOBBIE QYHKIIMHN CPEIHETO
Mo3ra. Ponp KpacHOro sjupa W 4YepHOH cyOCTaHIMHM B PpETryJSIIMM TOHYCa CKEJIeTHON
MycKyJnaTypbl. OpueHTHpOBOUYHBIE pediekchl deTBepoxoaMmus. Bocxonsmme u HUCXOASIINE
BIMSHUSL PETHKYJSIpHOW (¢opmarnmu. BeretatuBHble (QYHKIMH PpETHKYJSpHOW (dopmanuu.
Mo3zxeuok. MophodyHKIMOHaIbHAs opraHu3aus cBsi3u. OyHKIMHU Mo3keuka. CUMITOMaTHKA
MO3XKeUKoBOM marosnoruu. [IpomexxyTrounsiii mo3r. MHTerpupytomas posib g1ep Tajzamyca.
l'unoTanamyc, ero MopdodyHKIMOHaIbHAs OpraHu3auusd. Poib rumortanaMmyca B peryisiiuu
BEreTaTHBHBIX (YHKUMH M TIOBEJICHYECKMX peakuuil. bazanbHble sapa. PyHKIHMOHAIbHOE
3HaueHue OJIeJHOro IIapa, MojocaToro teia u orpagsl. MophodyHKIMOHANIBHBIE CTPYKTYPHI
muMOudeckoit cucremsl. Crieruduueckiue 0COOEHHOCTH CTPOSHHS IMMOUYEeCKOi cucteMsl. Poib
TUNIOKaMIla ¥ MUHAAJIEBUHOTO Tejla B 00eCTeYeHUH MPOLECCOB MaMsATH U AMOLMOHAIBHOTO
MIOBE/ICHUS.

10. "JIaGopaTtopHoe 3ansaTue S. [logcuer 3puTpounToB KpoBu. OnpeneseHue coaep:KaHusA
reMoryio0MHa B KpOBH. BbIuKc/IeHHe IBETOBOI0 NOKa3aTeJ s KPOBH."

JlaGopaTtopHoe 3ansTue 5. [IpuHIMI MeTOA onpeieIeHHs] KOJIUYeCTBA IPUTPOIUTOB
B KpoBH. [lojcuer 3pUTPOLMTOB MO MHUKPOCKOIIOM B OIpPEJIEIECHHOM KOJUYECTBE KBAJIpPaTOB
CYETHOM CETKH M IMepecyeT Ha | MKIJI KpOBH, UCXOIA U3 00heMa KBaAPaTOB U Pa3BEICHUS KPOBH.

IIpunuun wmetoga omnpeaejeHusi KOHUHeHTpauuu remoryiooumna mno Camm.llpu
CMEIIMBAHUUA KPOBU C COJISTHOM KHCIOTOM TEeMOTJIOOWH TPEBPAIIAETCsS B COJITHOKHCIIBIN
rematuH. [Ipu ’TOM KpacHOBATHIN MBET KHUJIKOCTH MEPEXOIUT B KOpUUHEBHIH (Oyphiit). PacTBop
MOCTENIEHHO PAa3BOJAT BOJOW JI0 I[BETa CTaHAapTa, COOTBETCTBYIOLIETO W3BECTHOM KOH-
neHTpauu remornobuna (16,67 r%).

[Ipu HekoTOphIX 3a00JIEBAHMSIX KPOBH YEJIOBEKAa HAPYIIAETCA COOTHOIICHHE MEXIY
COJIEp’)KaHUEM TeMOrJIOo0MHa M KOJMYECTBOM HPUTPOLIUTOB, HACBHIIIEHHOCTH JPUTPOIUTOB
reMOTJIOOMHOM HW3MeHsieTcsl. [IJiss Toro 94To0BlI CyIUTh, HOPMAJLHO JIM HACKHIIIEH TeMOTIIO0NHOM
KOKIBIA OSPUTPOLIUT, HUCIHOIB3YIOT YCIOBHYIO BEJIMUMHY - IIBETHOM TOKa3aTeslb KpPOBHU.
AOCONIOTHOE CO/iepKaHUE TeMOrJIOOMHa B OJHOM 3pUTpoluTe oTpaxkaeT nokazarenb CCID.
[BetHOM mokazaTenb 1 CCI'D BBIYUCIAIOT TIO CICAYIONTUM (hOpMYJIaM:

[[Brok = cosep:kaHre TeMOTIO0WHA B TpaMM / JINTP WIIH
2 x nBe nepBbie HUGPHI YHCTIa SPUTPOIIUTOB

[[Bmok = 3 X cozeprkaHe TeMOTIOOMHA B TPAMM-TIPOIICHTAX
JIBE TepBbIe MU(PHI YHUCITIa SIPUTPOLIUTOB

CCI'D = cozepxaHue reMoryioonHa B rpaMM-nponeHTax x 10 (mr);
YHCIIO SPUTPOLIUTOB B MIITHOHAX (B 1 MKII)



Jnst  pacuera BenuwuMHBI 1[BeTHOro mokazarenss kpoBu u CCI'D  HeoOxomumo
UCIONB30BaTh LU(MPHI, MONYYCHHBIE B MPEANIESCTBYIOMUX paboTax: MPOIEHTHOE COJEp)KaHUE
reMorjoOruHa B KPOBH M KOJIMYECTBO IPUTPOIIMTOB B 1 MKJI KPOBH.

11. "Jlekunonnoe 3ansitue 6. PuU3M0J10rus BererTaTUBHOM HEPBHOI cucTEMBL."

JlekunonHoe 3aHsTHe 6. BereraTuBHas HEpBHAs CHCTEMa, €€ pOJIb B MOJJIEPKAHUHU
romeocrasa. lIpe- u nocrraurnuonapHsle HelpoHsbl. [lapacuMIIaTHYECKuil OTE] BEreTaTUBHON
HEPBHOM CHCTEMBI: Sflnpa mapacMMIIaTUYECKOM CHCTEMBI, WHTpamypajbHble TaHIJIUH,
apdepentsl. CUMIATHYECKUH OTAET BEreTaTHBHOM HEPBHOM CHCTEMBI: NpPEraHrJIMOHAPHBIE
HEHpOHBI, NapaBepTeOpalibHble TaHIJIMM CHUMIATHUECKUX CTBOJOB U IpeBepTeOpalibHbIe
raurnuy. Ilepenaua BO30OYXJAE€HHS B BEreTaTHUBHBIX TaHINIMAX. MeauaTtopbl BereTaTHBHOMN
HEPBHOM CHCTEMBI W MX peuentopsl. IIpuMmepbl BIMSHUSA BEreTaTUBHONM HEPBHOM CHCTEMBI Ha
s dexTopHbIe OpraHbl. Poib MpoA0AroBaToro Mo3ra B PEryJSIMM BEreTaTMBHBIX (YHKIHUH.
JlpIxaTenbHBIA M COCYAOABUTATENbHBIN LEHTPhl. MHTerpaTuBHBIE (YHKIMHM THIIOTallaMyca Kak
BBICIIIETO IIEHTPA BEr€TaTUBHBIX perysiuil. OCHOBBI (PU3HOIOTUN KOPHI OOJBIINX MOTYIIAPHHA.
OnexTpodu3noNoruueckas akTUBHOCTb TOJIOBHOTO Mo3ra. JsiekTposHuedanorpamma. CoH u
00/pCTBOBaHMNE, POJb BOCXOSANICH aKTHUBHPYIOLIEH peTHKYJSpHONW cucteMbl. Pacrpenenenue
byHKIMI Mexxay AByMs nonyiapusiMu. OOydeHne U namsTh.

12. "JlaGopaTopHoe 3ansaTHe 6. OmnpenejeHue KOJMYECTBA JEHKOUMTOB B KPOBH.
Onpenesnenne reMaTtoKpuTHONW  BeJuM4YuHbl. OrnpegejeHHMe  CKOPOCTH  OCeJaHHA
sputpouutos (COI)"

JlaGoparopHoe 3aHsiTue 6. JIGMKOLUTHI - KJIETKU KPOBHU, OTIMYAIOLIUECS XapaKTEepHOH
CTPYKTYPOM, CIIOKHBIM BHYTPHKJIETOYHBIM META00IM3MOM U HAJIMYHUEM S/Ipa.

JlelikouUThl - BBICOKOCHELMATU3UPOBAHHbIE KJIETKH, OOJaJarolue pa3IuyHbIMU
3alMTHBIMU (YHKIMAMU. biarogaps ¢arouuTapHoi aKTUBHOCTH, YYacTHIO B KJIETOYHOM U
rYMOpaJbHOM HMMYHHUTETE, OOMEHE THUCTaMUHa, TelaphHa, Pealu3yIoTCs aHTUMHKPOOHBIE,
AHTUTOKCUYECKHUE, aHTUTeNooOpasymomue W JApyrue  BaKHEHIIME  KOMIIOHEHTHI
nMMyHosorndeckux peakuuii. IlpuHoun meroaa. Iloacder JEMKOIMTOB MMOJ MHKPOCKOIIOM B
OIIpENEIEHHOM KOJIMYECTBE KBAJIPAaTOB CUETHOM CETKM U IEpecyeT Ha | MKJI KpOBM, UCXOAS W3
o0beMa KBaJpaToB U pa3BeCHUS KPOBH.

Ecin CBEXEBBINNYIICHHYI0 U MPEIOXPAaHEHHYIO OT CBEPTHIBAHMS KPOBb OCTaBUTh B
COCyJle Ha HEKOTOpPOE BpeMsl, TO YK€ 4epe3 HECKOJbKO MUHYT MOXHO 3aMETHTh 00pa3oBaHHE
HaBepXy MOJOCKU MPO3PAYHOI JKUAKOCTH. DTO MPOUCXOAUT OJarojaps 0CEJaHUIO SPUTPOLIUTOB,
B pe3yJIbTaTe 4ero KpoBb pasfeisieTcs Ha JBe (pakiuu: 1uia3My U GOpPMEHHBIC dJIEMEHTHI KPO-
BU. OcefiaHne 3pUTPOLIUTOB IIPOUCXOIUT ITOTOMY, UTO UX yJIENbHBIN Bec O0JIbIIe, 4YeM YeIbHbIN
Bec Mua3Mbl. [IpuHumun meroma. [lpu cTosHMM CTaOMIM3HPOBAHHOW KPOBH 3PUTPOLUTHI
0CEAAI0T C PA3IUYHOW CKOPOCTHIO B 3aBUCHUMOCTHM OT M3MEHEHHs] XMMHUUYECKUX M (PU3NYECKUX
cBOMCTB KpoBU. CKOPOCTh OCEaHMsl BbIpa)kaeTcsl B MIUIIIUMETpax 3a 1 vac.

reMaTOKpI/ITHaSI BCJIMYMHA, WJIMW I10Ka3aTClib I'EMAaTOKpUTa, OAaCT MNPCACTABICHHUC O
COOTHOIICHUH MEXAY 00beMaMH IuIa3Mbl U (D)OPMEHHBIX 3JIEMEHTOB KpOBH (TJIaBHBIM 00pa3zoM
SPUTPOLIUTOB), TOJYYEHHOM IOC]e LEHTPU(YrupoBaHus KpoBU. [ €MaTOKPUTHON BETHMUYMHOMN
MIPUHSTO BhIpaXaTb 00bEM SPUTPOLIMTOB B % MO OTHOIIECHHUIO K 00beMy I1a3Mbl B %. [IpuHImMn
MeTtoaa. LleHTpudyrupoBanue KpoBU ONMPEACICHHOE BPEMs MPHU MOCTOSHHOM YHCIE 000POTOB



uentpudyru (8 000 06/MHH) C MOCIEAYIOUIMM OMpPEICIICHHEM pe3yjbTara Mo CHEIHAIbHON
IIKae.

13. "JlekumoHHoe 3aHsiTHe 7. ®U3HO0JIOTHA BereTaTUBHBIX CHCTeM opraHusMa. Kposb u
Jumda."

Jleknunonnoe 3ansatue 7. OcHOBHbIe (QyHKIMM KpoBU. KommuecTBO M COCTaB KpOBH.
O0bemM UPKYIUpYIOMEeH KPOBU U ero m3MeHeHue. KpoBomorepss u ee mocieactsusi. Ousmko-
XMMUYECKHe cBoWcTBa KpoBH. KommonagHo-ocMoTHueckoe (OHKOTHUECKOe) AaBieHne. bydepHsie
cBoiictBa KpoBu. Kposezamenutenu. I[lna3mMa m ChIBOpOTKAa KpOBH. benku M JIUIONPOTEHHBI
r1a3Mbl. @opMeHHBIE IeMeHThl KpoBH M uX QyHKuuH. IlonsTre 06 sputpone. KpoBerBopenue
u ero perymsanus. ['omeocta3 u cBepThiBaHHe KpoBH. CoCyAHCTO-TPOMOOIIMTAPHOE 3BEHO
roMeocraza M ero peryisauusa. CBepTbIBAHME KpOBM U €ro pojb B TroMeocTase. benku
CBEpTbIBAaHUS KPOBM U  UHTHOMTOpPH  3TOro  mpouecca. [lemapun.  DubpuHOIU3.
HeliporymopanbpHast — perynsauus SKHIKOTO  COCTOSHUS KpPOBHU M €€  CBEPTHIBAHUS.
[IpoTtuBocBepThIBatoasi cuctema. 3amuTHas (QYHKUUS KPOBU M JIUMQATUYECKON CHUCTEMBI.
CoBpeMeEHHbIE NPEACTABICHUS O KJIETOYHOM M T'yMOPaJbHOM HMMMyHuUTeTe. ['pynmsl KpoBH.
Pesyc-dakrop. ArrmoTHHAUS SPUTPOLMTOB. MeTOIbl U MPAKTUYECKOE 3HAUCHHUE TIepeTBaHUs
KpOBH.

14. "JlaboparopHoe 3aHsaTHe 7. Omnpenesnenue rpynnbl KpoBu. OmnpeaeneHue pesyc-
(¢paxkrTopa. OnpenesieHue BpeMeHU CBepPThIBAHUS KPOBH. "

JlaGoparopHoe 3aHsTHE 7. BupoBble paznuuus KpOBU pACHPOCTPAHSIIOTCS Kak Ha
(opMeHHBIE 3JI€MEHTHI, TaK M Ha XMMHYECKHH COCTaB IUIa3Mbl BBeJeHHE KPOBM >KUBOTHOTO
OIHOTO BHJIa B KpPOBSHOE pYyCJIO >XMBOTHOTO JPYroro BHJA MPUBOAUT K HAPYLICHUIO
¢usmonornueckux QYHKUMH opraHu3Ma M 0Opa3oBaHUIO aHTUTEN (AaHTUTOKCHHOB,
MPEIUITUTHHOB, ITUTOJU3UHOB, OAaKTEPUOJM3WHOB, TEMOJU3MHOB W 1p.). Hambonee BaxkHOMH
IPYNIION aHTUTEN SIBJIAIOTCS arrJIOTHMHUHBI, KOTOPbIE BBIPAOATHIBAIOTCS HA BBEJEHHE B KPOBb
Yy)KEPOAHBIX KPOBSHBIX AJIEMEHTOB - arrfIOTUHOTEHOB. ATTJIIOTHHUHBI BBI3BIBAIOT CKIICUBAHUE
SPUTPOLIUTOB UYY>KOH KpOBU (peakuusi IeMOarrijloTHHALUHN), a MPEUUIUTHHBI MX OCaXIaroT
(peakuus npeuunutanuu). llpunuun merona. ['pynmbl KpoBU ONpPENENsiOT MO CBOMCTBaM
PUTPOLUTOB K AarrjalOTUHALMHA, KOTOPbIE YCTAHABIMBAIOTCA C IOMOILBIO IIOJUKIOHAIBHBIX
CBIBOPOTOK, COJEPKAIINX U3BECTHBIC arTJIFOTHHHHBI.

B spurpouurax 85% moneli moMuMo arritoruHOreHoB A W B comepikutcst ocoOwbrif
aHTUTEH - pe3yc-paktop, OTKpeIThIH B 1940 romy Kapnom Jlanamreiinepom u PoGeptom
Buntepom. Takast KpoBb Ha3bIBaeTCsl pe3yc-MonokuTenbHol. Y 15% mroneit Het pesyc-¢pakropa
(pe3yc-oTpuiarenbHasi KpOBb) U CHIBOPOTKAa KPOBU HE COIEPKUT COOTBETCTBYIOIIMX pe3yc-
¢dakTopy rotoBbIX arrmoTHHUHOB. IIpuHuun merona. OnpezaeneHue pe3yc-MPUHAATICKHOCTH
KpPOBH OCHOBAaHO Ha PEaKIMU arrjfoTHHALMH, KOTOpas MIPOUCXOIUT MEXIY SPUTPOLUTAMH,
COJIEp KALIMMHU PE3YC aHTUTEHBI, U aHTUTEIaMHU K pe3yc-(PaKkTopy LOJIMKIOHAIBHON CHIBOPOTKHU.

KpoBb, BhINylIeHHas U3 KPOBEHOCHOTO pycia, 00JiajaeT ClIOCOOHOCTBhIO CBEPTHIBATHCA.
CBepThIBaHHE KPOBH - 3TO OMOJIOTMYECKUN (DEPMEHTATUBHBIN MPOLECC, UTPAIOIINMN 3aIUTHYIO
pOJIb M HamNpaBJIICHHBIM HA COXPAHEHHME JKW3HU opraHusMa. IIpu HapylmeHHM LEeI0CTHOCTH
KPOBEHOCHOTO cOoCyJia 00pa3yeTcsi CIryCTOK - TPOMO, KOTOPBIN 3aKyIIOPUBAET COCY[, peKparas
KpOBOTEYEHHE W HE JIONyCKas 3HAYNUTEIbHOM morepu kpoBH. IIpmHuun meroga. OCHOBAaH Ha
OIpe/IeIEHNH BPEMEHN 00pa30BaHMs CI'yCTKa KPOBH.

15. "Jleknuonnoe 3ansitue §. @OuU3KO0JOIrHMs BereTaTUBHBIX CHCTEM OpPraHu3Ma.
KpoBoooGpamenne. "



Jlekunonnoe 3ansaTue 8. OCHOBHBIE ATalbl PA3BUTHSI CEPACUYHO-COCYUCTON CHCTEMBI B
IIPOLIECCE SBOJIIOIMM. 3aMKHYTOCTb CEPJEYHO-COCYAMCTOM CHUCTEMBI y BBICIIUX OpPraHU3MOB.
bonbmoit m maneiii kpyru kpoBooOpamienus. Cepiue, npeicTtaBieHHe 00 SBONIOIUH €ro
CTpyKTypbl U (yHKuuu. Ceplue MICKOMUTAONMX >KUBOTHBIX M YEJIOBEKa, €ro CTPOCHHUE.
QOyHKIMOHAIBHAS POJIb MPENCEPANNA U KEITyJOUKOB. JIMHAMMKa CEpAECYHOIO IMKJIA: OCHOBHBIE
¢a3pl, naBieHUe B MOJOCTAX CepAlla W aopTe, KJIANaHHbIM ammapart, ToHbl cepaua. [lonstue o
CUCTOJIMYECKOM U MHHYTHOM oObemax. OOmiue cBOicTBa CepAedHON MBbIIIIbL. ABTOMATHA
cepaua u ero npupona. IIposenenue Bo30OyxaeHus B cepaue. Cepaue Kak (yHKIHOHATBHBIN
cuHuutui. IlpoBomsmass cucrema cepana. CHHYCHBIM  y3€I W €ro  3HA4YCHHE.
ATpUOBEHTpUKYJISIpHBIA y3en U ero ¢yHkuuu. ITydok I'mca. Bomoxna Ilypkxunbe. I'paaueHt
aBromatuu. [IpeacTrasieHne 06 UCTUHHOM U JJAaTEHTHOM BojuTene putMa. CTpoeHHE cepaeuHoi
mpimbl.  Cokpatumoctb. PedpaxTtopubiii mepuog u  ero ocobeHHocTd. CoOTHOIIEHUE
JUIUTEIBHOCTH Tpoliecca BO30ykJeHuss W cokpauieHus. [loTeHuuansl HeHCTBUS pa3IuYHbBIX
OTHEJIOB CepAlla M MpOBOJALIEH CHCTEMBI. OJEKTpOKapauorpaMma U €€ KOMIIOHEHTHI.
DnexTpokapanorpaduyecKuil METO U €ro pojib B U3yUYeHUH (PU3NOJIOTUN CepJIa U B METUIIHE.
Koponaphsie cocynbl M OCOOCHHOCTH KPOBOCHAOKEHHMs CEpACYHOM MBIIIIBL. Perynsmus
NesTeNbHOCTH Ceplilla: MHUOTEHHasl, HEWpOreHHass M TyMoOpajbHas. ABTOPEryJsSTOPHBIE
MEXaHM3MBbl cepAua. VHHepBalus cepAuna: posib CUMIATUYECKOTO U IapacHUMIIATUYECKOTO
OTJIEJIOB BEreTaTMBHOM HEPBHOM CHCTEMBlI B peryisuuu cepauna. LleHTpanbHble ammapartsl,
YUYacTBYIOIIHME B PETYJSIMU cepana. PedrekropHble MeXxaHu3Mbl peryisiuu. Pedrekcorennsie
30HBI CepJlla M COCYyAOB. OMOIMOHANIbHOE COCTOsIHME U pabora cepaua. Cepraeunas
HEOCTaTOYHOCTh. OCOOEHHOCTH CTPOEHHMsI  pa3lMYHbIX YacTe COCyIUCTOro  pycia.
OyHKIMOHAIbHBIE TUIIBI COCYOB: apTepPUH, apTEPUOIIbl, KaWJLUISAPbI, BEHYJbI, BeHbl. KpoBOTOK
U MeToAbl ero uccienoBanus. KpoBsiHoe AaBiieHHE B pa3IUYHBIX YaCTAX COCYIUCTOrO pycia.
I'paguent nasnenusi. CkopocTh KpoBOTOKa. DaKTOpPbHI, OMpENeNsiomne CKOPOCTh KPOBOTOKA.
ConportuBnenne cocynoB. 3akoH Ilyaseinsg. MuoreHHas, HEHpOreHHas M TyMOpaJbHas
peryisinus Tonyca cocyqoB. [loToko3aBucrumas Ba3oIuIATaus apTepuid. MeXaHu3Mbl aKTUBHOM
U PpEaKkTUBHON TIHUIEepeMuu. ABTOPETYJALUS KPOBOTOKA U €€ BBIPAXKEHHOCTh B pPa3HBIX
cocyaucThix  OacceiiHax.  Pa3HooOpasue  cTpoenust — KanwuisipoB.  DuimbTpalmoHHO-
peabcopOrmonHoe paBHOBecHe. EMKOCTHBIE cocyabl. DakTOpbl, COCOOCTBYIOLINE JBUKEHUIO
KpPOBH I10 BeHaM. PoJib BEHO3HOTO BO3BpaTa B PETYJISIUU CEPACYHOr0 BhIOpOca. ApTepHalibHOE
JaBlieHHe U ero peryssiuusa. HelporenHslie, ObICTpble MEXaHU3MbI PETYJISALUU JIABICHUS KPOBH.
PednexTopusie nyru 6apopeduiexca u xemopedinekca. bydepnas pons 6apopednekca. Penun-
AHTMOTEH3UH-AJIbJJOCTEPOHOBAs] CUCTEMA U €€ POJb B PETYJSALMU KPOBSIHOIO JaBieHHs. Ponb
MOYEYHO-(YHKIIMOHATIBLHOTO MEXaHU3Ma B JJIUTENbHON pEerysiuu apTepHaJbHOTO JABJICHUS.
OcHOBBI TaTOreHe3a apTepuanbHOM runepreH3uu. IlepepacnpeneneHne KpoBOTOKAa IPH
GyHKIMOHAIBHBIX Harpy3kax. JInMdarrnueckas cuctema u ee poJib B OpraHu3Me.

16. "JlabopaTopHoe 3ansiTue 8. OnpenesieHne 0CMOTHYECKOH CTOMKOCTH 3PUTPOLMTOB."

JlabopaTtopHoe 3ansTue 8. KoHIEHTpanus JIeKTPOIUTOB B TIa3Me YeJIOBEKA COCTABIISIET
okono 0,9%. Opurpouutsl 0067a7a0T H30UpATENbHO TNPOHUIIAEMON MeMOpaHOH, KoTopas
MIPOITYCKAeT BOJY, caxap, AHMOHBI M MaJONPOHUIaeMa I KaTHOHOB. OCMOTHYECKOE JIABJIICHHE
(P) BHYTpH 5pUTPOIITOB OOYCIOBICHO ANEKTPOIUTaMU, TTIaBHBIM 00pa3oM NaCl. P mna3mer u P
SPUTPOLIMTOB B3aUMHO YpPaBHOBEUIEHBI, HMX BEJIMYMHA MOJJEPKUBACTCA MOCTOSHHOW U
paBusercs 7,8 arMm. IlpuHomm Mmeroga. BusyaibHoe ompeneneHue YpOBHS MHMHHUMAaIbHOU
OCMOTHYECKOW PE3UCTEHTHOCTH, T.€. IEPBBIX, €1Ba YJIOBUMBIX CJIEIOB F€MOJIN3a SPUTPOLIUTOB,
10 JIETKOMY NOPO30BEHMIO WJIM IO JIETYaMIled JKEITU3HE PAcTBOPA, U YPOBHSA MAKCHUMAJIBHOM
OCMOTHYECKOW PE3UCTEHTHOCTH WJIH MOJHOTO F€MOJIM3a SPUTPOLIMTOB 110 UHTEHCUBHO KPACHOM
OKpacke, IPO3pavyHOCTH PACTBOPA U OTCYTCTBUIO OCAJKa B HEM.



17. "JlekumoHHoe 3aHsTHe 9. @OHU3HMOJOrHsl BereTaTUBHBLIX CHCTEM OpPraHu3Ma.
Du3u0J10rus AbIXaHus."

JlekunoHHoe 3aHsATHEe 9. DBONIOLMSA TUNOB AbIXaHWs. JlerouHoe npixaHue. Amnmapar
BEHTWISILIMK JIETKMX. BO3yXOHOCHBIE ITyTH U ainbBeoJibl. MeXaHU3M AbIXaTEIbHBIX JBHKECHUM.
BuyTpurieBpansbHOE JaBiI€HHE W €ro 3HauY€HHE I AbIXaHWsS U KpoBOOOpalleHus. 3HaueHUe
cyppakranta B (QyHKIuH Jjerkux. [loHarue o nerouynsix obwvemax. CocTaB BJIBIXaeMOro,
BBIJIBIXa€MOT0 U aJbBEOJISIPHOTO Bo3ayXa. OCOOEHHOCTH JIErOYHOTO KpoBooOpameHus. [lepenoc
ra3oB KpoBbto. OCHOBHO# MPUHIIMII MPOLIECCOB 0OMEHa T'a30B B JITKUX U TKaHAX. [lapruansHoe
nasinenue O2 u CO2 B anbBEOJISIPHOM BO3/lyX€, BEHO3HOM M apTepHUaJIbHON KPOBU U TKaHEBOU
XKuaKocTyu. MexanusMm nepenoca kpoBbio O2 u CO2 u posb 3pUTPOLUTOB B €0 OCYLIECTBIICHUU.
I'emornoOun. Mexanusm npucoenunenuss O2 k remornnobuny. Kpuas aucconumanuu
okcuremorao6una. IlepeHoc KHUCIOpoAa KPOBBIO Y HU3IIMX IMO3BOHOYHBIX U OECIIO3BOHOUYHBIX.
Mexanusm nepenoca CO2, xapOoanruzapasa u ee posib B nepeHoce CO2. bynbOapHbIi LIEHTp
nbixanusi. COBpeMEHHBIE MPEACTABICHUS O MEXAHW3ME BO3HUKHOBEHHS NEPBUYHON PUTMUKH
JbIXaTeNbHOro IeHTpa. [IHeBMOTakcHMUeCKUi LIEHTP M €ro pojib B CMEHE JAbIXaTelIbHBIX (a3.
PenenTopel OpraHoB AbIXaHWs, HMX pPOJb B CO3AAHUM ONTHUMAJIBHOTO PEKUMA JbIXaHMS.
[lepudepryeckue u HEeHTpaIbHbIE XEMOPEIENTOPhI, UX POJIb B CO3JIaHUHU aJEKBATHOI'O YPOBHSI
JIETOYHOM BEHTWISALIUU.

18. "JIaGopaTtopHoe 3aHsaTHE 9. DiekTpokapauorpadus. Usydyenue BausasHuA PU3HIECKOI
HAIPY3KH HAa IMHAMHKY JIEKTPOKapAuorpaguyeckux nokasaresei y yejosexka.'

JlaGopaTopHoe 3ausTHEe 9. DnekTpokapauorpadus - METOJ] PETUCTPAIIUN IICKTPHIECKIX
SIBJICHUM, BO3HUKAIOIIMX B CEPALIE BO BpeMs CEPACUYHOIO LMKIJIA. DINEKTPUUYECKUI MOTEHIHAI,
TEHEPUPYEMBIN CEPIEYHON MBIIILEH, MOXKHO 3apETHCTPUPOBATh HA MOBEPXHOCTU Teja. 3alKCh
AJIEKTPUYECKON AaKTUBHOCTH CEPJACYHOM MBIIIIBI Ha3bIBaeTcs ieKkTpokapauorpammoit (OKI).
OKI' oTpakaeT BO3HHKHOBEHHE ¥  PACIpPOCTPAHEHHWE BO3OYXXKIEHHUS 10  CEp/Ily.
OnexrpokapanorpamMma (OKI') 00bIYHO COCTOUT U3 TPEX HANPABICHHBIX BBEPX MOJIOKUTEIBHBIX
3yO10B P, R u T v IByX HallpaBJICHHbIX BHU3 OTpULIATENbHBIX 3y010oB O U S.

19. "Jlekuuonnoe 3ansitue 10. DU3MOJIOTHA BereTaTUBHBIX CHCTEM OPraHU3Ma.
®du3noaorusi nuueBapeHus."

Jlekumonnoe 3ansitue 10. XapakrepucTuka CHUCTEMBI NHIIEBapeHUs. MeTobl
uzyuenus. OneparuBHo-xupypruueckuid meron W.II. I1aBnosa. [lumeBapurensHbie (GepMEHTHI.
CrpoeHne CTEHKH MUILIEBAPUTENBHOTO TpakTa. VHHepBanus *emyJ04HO-KUILIEYHOTO TpPAaKTa.
CekpetopHasi (GyHKIMA TUIIEBApUTENbHOTO TpakTa. CnroHHbIE Kene3bl. CocTaB  CIIOHBI.
Perynsmus cmronootnenenus. JKemyJouHBI COK, €ro cOCTaB U ()epMEHTATHUBHOE JEHCTBHE.
MexaHu3M BBIICTICHUS JKETYIOYHOTO COKa: CIOKHOPeQIeKTOpHAst U TyMopaiibHas ¢a3bl. Pois
racTpuHa. MeToabsl M3y4YeHHUsl KEIYyJIOYHOM CEKPEUHMH: OIBIT MHUMOIO KOPMJIEHHS,
W30JIMPOBAHHBIN kenynodek. [IunieBapenre B aBeHaAnaTUNIEpCTHOW Kuiike. [lomkenynounas
xeneza u ee gepMeHThl. Perymsius ux BeigeneHus. CEeKpeTHH U XONEIUCTOKUHUH. [ledeHsb.
Ponp xemun B numeBapeHuu. lIumeBapeHue B KuiiedHuke. PEPMEHTHl KUIIEYHBIX KEJE3.
[TomocTHOe M TMpUCTEHOYHOE MUIeBapeHue. MoTopHast (YHKIUS MHUIIEBAPUTEIHLHOTO TPaKTa.
OCHOBHBIE TUIIBI ABWKECHHS. MexaHu3M rioTtaHus. [[BurarenbHasi JEATEIbHOCTh KETyJlKa, €
perynsius; Bo30yKIarolue U TOPMO3HBIE HEPBHBIC W TyMoOpaibHble BIUSHUSA. OCOOEHHOCTH
MOTOPHOHM JCSATEIHPHOCTH B PAa3HBIX OTACNAaX KHIIEYHUKA. Perymsaius MOTOpHOW (yHKIMH
kuieyHuka. Poip wneonekanbHoro cuukrepa. [Ipoiiecc BcachiBaHWsI B MHILNEBAPUTEIHLHOM
Tpakte. CTpoeHue u PyHKIMu BOPpCUHKU. BcackiBaHuE BOBI, COJIEH, MPOTYKTOB TMIEpEeBapUBaAHUS
OENKOB, YTJIEBOJOB, KUPOB. Posib MpUCTEHOYHOTO THUIeBapeHusi. Poib OakTepuil B KUIIEYHOM
MUILIEBAPEHUH.



20. "Jlaoopatopnoe 3ansatue 10. Cnupomerpusi. OnpenejieHMe MHHYTHOIO oO0beMma
AbIxaHusl. yHKIHMOHAJIBHBIE POOBI € 3a/1ePKKOH AbIXaHus."

JlaGoparopuoe 3ansitie 10. CiupomeTpust - METOJ ONpeAeTeHUs XKU3HEHHOW eMKOCTH
JIETKUX M COCTaBIAIOMMX €e¢ 00beMoB Bo3ayxa. JKusznenHas emkocTh Jerkux (OKEJI) - ato
HauOoJIbIIee KOJMYECTBO BO3yXa, KOTOPOE YEIOBEK MOXKET BBIJOXHYTh MOCIE MAaKCUMaIbHOTO
BoXa. OYHKIMOHAIBHOE COCTOSIHME JIETKUX 3aBUCUT OT BO3pacTa, pocTa, mojia, GUu3NYecKoro
pasBuUTHA U psna, Apyrux ¢axTopoB. s OneHKH (QYHKIUM JbIXaHUA y JAQHHOTO JIMIA,
M3MEPEHHBIE Y HEro JIETOUHbIE 00bEMBI CIIEyeT CPAaBHUBATH C JIOJDKHBIMH BETMYMHAMU.

BenTuisnus Jilerkux onpenensercss 00beMOM BO3yXa, BIBIXaeMOTO MU BBIJIBIXa€MOTO B
eauHuIly BpeMeHH. OObBIYHO U3MepsAI0T MUHYTHBIN 00beM apixanus (MO/I). Ero Benuunna npu
CTMOKOMHOM JIbIXaHUU 6-9 1. BeHTHIAMS JIETKUX 3aBHCUT OT IIIyOMHBI W YacTOTHI JbIXaHUS,
KOTOpasi B COCTOSIHUU MOKOs cocTaBiisieT 16 B 1 muH (0T 12 10 18). MuHyTHBIN 00BbeM AbIXaHUS
paBeH:

MOJI = JIO x Y]I,

rae J1O - neixarenbHbI 00beM; UJI - yacToTa IbIXxaHus.

Bpewmsi, B TeueHHe KOTOPOTO YEJIOBEK MOXKET 3aJEp’KUBATh IbIXaHWE, IPEOAOseBast
JKeJlaHue BIOXHYTbh, HHIMBHAYyaIbHO. OHO 3aBUCHUT OT COCTOSIHHS anmapara BHEIIHErO JbIXaHUs
U cHCcTeMBbI KpoBooOparieHus. [1o3ToMy ATUTETLHOCTh MPOU3BOIBHON MaKCUMAIbHON 3aICPKKU
JBIXaHHSI MOKET HUCIOJIb30BaThCS B KAYECTBE (PYHKIIMOHAIBHOMN MPOOBHI.

Crnenyer uMeTh B BHIY, YTO K Ipo0OaM JIOMYCKAIOTCS JIOAM, HE UMEIOIIUE MaTOJIOTHU
CEep/Ilia U BBICHICH HEPBHOM NEATEITLHOCTH (IITHIICTICHS).

21. "Jlekunonnoe 3ansitue 11. @usnosiorus xesjie3 BHyTpeHHel cekpenuu. 'opmMoHaabHast
peryasinus QyHKIUA opranusma."

Jlekunonnoe 3anatme 11. DOHOOKpUHHAs CcUCTEMAa M €€  PETYJATOpPHBIE
¢busznonornueckre QGyHkiuu. I[lonstus "BHyTpeHHss cekpenusa" u "ropmoH". OCHOBHBIE
CBOWMCTBa TOpPMOHA. APXUTEKTOHHKA M (YHKIUH DSHIOKPUHHOW CHUCTEMBI MO3BOHOYHBIX H
0€CIO3BOHOYHBIX. OBOMIONMS 3HIOKPUHHOM cucTeMbl. [J1aBHBIE 5SHIOKPUHHBIE >KEJIE3bl
MO3BOHOYHBIX U CEKPETHUPYE€Mble HMHM TOPMOHBI: TOHAJAbl M TIOJIOBBIE TOPMOHBI; KOpa
HAAMOYEUYHUKOB U KOPTUKOCTEPOUAbI (TIIOKO- 1 MUHEPAIIOKOPTUKOUIBI); IIUTOBUAHAS JKeJie3a U
TUPEOUHbIE TOPMOHBI (TPUHOATUPOHUH U THUPOKCHH); OKOJOLIUTOBUIHBIE IKEIE€3bl U
MapaTropMoH, YJIbTUMAOpPOHXHANbHbIE KIETKM U KaJbLIMTOHMH; OCTPOBKOBBIM ammapar
MO/KENTyI0OYHOM KeJle3bl U €ro TOPMOHBI (MHCYJIMH, TJIOKaroH, CEKPEeTWH, COMATOCTaTHH);
SHTEPUHOBAS] CHCTEMA; TUMYC U €ro TOPMOHBI (TUMO3HMHBI, TUMONO3TUHBI U Ap.); TUIOPU3 U
ropMoOHBI Tiepenneut, cpennerd u 3aaneir goneut (JII, ®CI', AKTT, nunorponun, TTI, CTT,
nposaktrH, MCI', Ba30IIpecCuH U OKCUTOIIMH); PETU3UHT-(aKTOPhI TUTIOTAJIaMyca (JTHOSpUHBI 1
CTaTHHBI); AMUPU3 U MENATOHWH; SHAOKpUHHAS (YHKIHMS TEYCHU M TO0YEK;, SHIAOKPUHHBIC
¢byHkun miaaneHTsl. Hekotopble SHIOKPUHHBIE XkKelle3bl 1 TOPMOHBI 0eCro3BOHOYHBIX. DOPMBI
B3aMMOJICVCTBUS HEPBHOM M JHIOKPHUHHOM CUCTEM. XHMHYECKAsl CTPYKTypa TOPMOHOB H €€
CB3b C (QyHknuei. dusnonoruueckas OpraHu3alvs SHIOKPUHHBIX (yHKUWN: OMOCHHTE3 H
CeKpelusi TOPMOHOB, WX PETyJSIIHs, MEXaHU3Mbl TPSIMOW M OOpaTHOW CBSI3U, TPAHCIOPT
TOPMOHOB, ITyTH UX JEUCTBUS HA KJIETKH. MeXaHu3Mbl B3aUMOJICHCTBHS TOPMOHOB C KJIETKaMHU-
MUIICHSIMH. THIBI TOPMOHAIBHBIX pernenTopoB. CrnenunuGUIHOCT W MHOKECTBEHHOCTH
TOPMOHAJBHBIX 3P (HEKTOB, MyJIBTUTOPMOHAIbHBIE aHCcaMOIu. Poib >HIOKPUHHOI CUCTEMBbI B
PETYIISIIIMK TIPOIIECCOB POCTA, PA3BUTHS, Pa3MHOKECHHS, pa3HbIX (OPM aJanTanuu, MOBEICHUS.
[Tatosmorust SHAOKPUHHONW CUCTEMBI. [ OPMOHBI B MEIMIIUHE U )KUBOTHOBOJICTBE.



22. "JlaboparopHoe 3ansaTue 11. U3MepeHue aprepuaJbHOrO JaBJIEHUSI Y YeJlOBeKa 110
metony KoporkoBa. Onpenenenue 4acToThl cepAeYHbIX COKPALCHUH. "

JlaGoparopHoe 3aHsiTHe 11. YpoBeHb apTEepUaNbHOTO IABICHHS OIpPENeNsIeTcs PSaoM
(bakToOpoB, cpenad KOTOpbIX pabdoTa cepAla W TOHYC COCYIOB SIBJISIOTCSI OCHOBHBIMH.
ApTtepuaibHOE JaBlieHHE KoJjieOJeTcs B 3aBUCHUMOCTH OT (a3 cepaedyHoro ukina. B mepuon
CUCTOJIBl OHO TOBBIIIAETCA (CHCTOJIMYECKOE, WJIM MaKCUMalbHOE, NaBJCHHE), B TIEPUO]
JMACTOJIBl - CHMDKAeTCs (IMACTOJIMUYECKoe, WJIM MHHHMMANbHOE, HaBlieHHe). Pa3sHOCTH Mexmy
BEJIMYMHOM CHUCTOIMYECKOTO U IUACTOIMYECKOTO JAaBJICHUSI COCTABIISAET IyJIbCOBOE JaBieHue. B
KIIMHUKE [IMPOKOE PAaCIpPOCTPAHEHHUE MOJIyUNII METOJI ONIPEJIEICHNs apTEPHAIBHOTO JaBJICHHUS C
MTOMOUIbI0 MEMOPAHHOTO WJIH 3JIEKTPOHHOTO TOHOMETpA.

VY Kaxa0ro HUCHBITYEMOr0 U3 TPYMNbl MPAKTUYECKH 3J0POBBIX IOJEH OINpenessioT
SHAYCHUC YaCTOThl CCPACUHBIX COKpaIIIGHI/Iﬁ B OAHUX MU TEX KC YCIIOBUIAX. I[JISI 9TOI'0
UCIBITYEMOMY MpeJIaratoT CECTh Ha CTYJ U BO3JIEP>KATHCS OT aKTUBHBIX (PU3NUECKUX ABMKEHUN
B TeueHHe npuOIm3uTensHo 1 MuH. [locne 3Toro 3KCepuMEHTaTOp HAXOAWT MYJIhC HA JTyYEBOU
apTepHH UCTIBITYEMOTO M MOJCUUTHIBACT KOJUYECTBO CEPJCUYHBIX COKpAIlleHU! B TeueHne | MUH.
UccnenoBanue npoBOAST Ha TPyMIE, COCTOSIIEH HE MeHee yeM U3 12 yenoBek (MpaKTHYECKU
3JIOPOBBIX CTYJICHTOB). Pe3ynbTaThl 3aMUChIBAIOT B TAOIHILY.

23. "JleknuonHoe 3ansitue 12. @u3nosiorust 0OMeHa BelleCTB U YJHePrum."

Jlekuuonnoe 3ansitue 12. OOMeH BelIecTB M HHEPrHH Kak 00s3aTelIbHOE YCIOBUE
KU3HU. DTanbl oOMeHa BemecTB. OU3NOJOrHYeCKUe MOAX0Abl K U3yUYEHHI0 0OMEHa BELIECTB U
sHepruu. Turmbl oOMEHA: a30TUCTBIM, YIJICBOJIHBIN, JIMIMIHBINA, OWMO’HepreTrdeckuii. OOMeH
BOJIbI, HATPUs U Kausl, Kanblus U ¢pocdopa. OCHOBHOM 0OMeH. 3HaUCHNE N3yYEHHs IPOIIECCOB
oOMeHa BEIIECTB M JHEPrHMH /Al BO3pacTHOW ¢u3nonoruu, (U3MOIOTUU Tpylda U CHOpTa.
CocraBiieHue HOPM MUTAHUS.

24. "JladopaTopHoe 3ansaTue 12. [lepeBapuBanue kpaxmaJja (pepMeHTAMHU CJIIOHBL."

JlaGopatoproe 3ansaTue 12. IlumeBapeHne OCyIIecTBISIETCS IpU TTOMOITH (pepMEHTOB —
OMOJIOTUYECKUX KaTaJM3aTOPOB, BXOISIIUX B COCTaB IHUIICBAPUTEIBHBIX COKOB. DepMEHTHI
OTJIMYAIOTCS BBICOKOM CHCIII/I(l)I/I‘{HOCTI)IO. HOCT}’HaIOIHaSI B OpraHusM Iuuia y>KC B IIOJIOCTU pTa
MOJIBEPraeTCss XUMUICCKUM H3MEHEHUSIM. B pOTOBYIO TIOJIOCTH OTKPBIBAIOTCS TIPOTOKU TPEX Tap
OOJIBIINX CITFOHHBIX JKEJIE3 - OKOIOVUIHBIX, HOOUENIOCMHbIX U N00bA3bIYHbIX. KpoMe Toro, CiltoHa
BBIJICJISIETCSI MACCOM MENTKUX JKEJIe30K, PACCEeSHHBIX TI0 CIM3UCTOM POTOBOM 1mOI0cTH. OCHOBHBI-
MU (epMEHTaMH CIIOHBI SIBISIIOTCS anb(a-ammiaza W Manbraza. ONTHMyM HUX JEHCTBHA
HAXOJUTCSI B TpejieliaX HEWTPaTbHOW WU CIa0OIIEIOUHON PEaKIMU CPEeIbl MPH HOPMaTbHOU
temneparype Tema (npu 37 °C). Anbda-amuiaza pacHieruiseT Toaucaxapuabl (Kpaxmal,
TJIUKOTEH) JI0 MAJIbTO3bI (Iucaxapuaa). ManbTasa JeiCTBYeT Ha MallbTO3y U PACIICIUISET e 10
TJTFOKO3BI.

25. "Jleknuonnoe 3ausitue 13. Tepmoperyasiuus."

Jlekunonnoe 3ansitue 13. [lonstue o romoiforepmun u novkmwiorepmuu. Mzorepmus.
MexaHu3M XMUMHYECKOH M (u3nueckod TepMmoperyasiuuu. LleHTpanbHble MeXaHU3MbI
TepMoperyauuu. TemnoBele W XOJOAOBBIE TEPMOPELENTOPbl, UX XapaKTepUCTHKa. [umo- u
runeprepMus. 3HAYCHUE U3YyUYEHHMs TEPMOPEryJSIMU Uil HKOJOTHMYecKo Qusunonorun u
MIPAKTUYECKON MEIUIIMHBI.



26. "JlaGopaTopHoe 3ansitue 13. UcciaenoBanne pepMEeHTATUBHBIX CBOMCTB KEJYA0YHOI0
coka. UcciienoBanne (pepMeHTATHBHOM AKTHBHOCTH COKA MOKEJYA0YHOM Kese3bl."

JlaGopatoproe 3ansitie 13. OcHOBHbIE (DYHKIMHU KEIyAKa - 0enoHuposanue nuwju, ee
Mexaunuueckas u xumudeckas obpabomka, 3eaxkyayus 6 Kuuieunux. JKemyIqKy MpHUCYIIH TakkKe
3auumnas, UHKpemopHas, 6cacvleamenvHas U dKckpemopHas (yHKIMH. [TaBHBIE KIETKH
JKeJly/Ika BbIpaOaThIBalOT ()EPMEHTHI, BXOJAIIME B COCTaB JKEIYJAOYHOI'O COKa, OOKJIaJ04HbIE
CHHTE3UPYIOT COJIIHYIO KHCJIOTY, 100aBOUHBIE BBIACHSIOT ClIHM3b. B kene3ax MHUIOpHYECKON
YaCTH KeTyJIKa OOKIJIaJJOYHBIX KIEeTOK HeT. CyMMapHBIA CEKPET KETyIKa HA3bIBACTCS JHCel)y00U-
HbIM COKOM.

3a CyTKH y 4YelloBeKa Bwluensercs 2-2,5 i xemypouHoro coka pH 1,5-1,8. I'maBHBIM
HEOPraHWYeCKUM KOMIIOHEHTOM JKENyJ0YHOTO COKa SBJISIETCS COJIsiHasg Kuciaota. YucThid
KEITyJT0YHBIN COK Ipe/CTaBiIsieT co00il OeCLBETHYIO, TPO3PAUHYIO JKUIKOCTh KUCIION peakiuu
(pH 0,8-1,0) Omaromapst comepxaHuiro B HeM comnsHoM kucioTel (0,2-0,5%), koTOpyro
CEKPETUPYIOT OOKJIAIOYHBIC KIIETKH.

[Muma, moObiBaBImIas B JKENyJKE W TOABEPrIIascs ICHCTBUIO JKEIYJOYHOTO COKa,
HeOOJILIINMU nmopuusMu  MepexoauT B ABCHAAUATHUIICPCTHYIO KHIIKY. 3IIGCI> IMPOUCXOAUT
JalbHeHIass XuMUIeckass o0paboTKa MUY O] BIMSHUEM COKa MaHKPEATHYSCKOW JKENe3bl, a
TAKXE€ KCJIYU U KUIIICYHOI'O COKa.

Komrieke mpoTeomuTHuecKux (HepMEHTOB MOKEITYI0YHOTO COKA COCTOUT U3 MPUNCUHA
(TpUricMHOTeHAa), KaTaJu3UPYIOLIEro paclieryieHne OeNKOB Ha 0oJjiee KOPOTKHUE TMOJIMIETITHIBI,
xumompuncurna  (XUMOTPHUIICHHOTCHA),  pacUICIUIAIONIero  Oelnku 70  aMHHOKHCIIOT,
KapboKkcunennmaoaswvl, pacileIuIIoNIe MeNTH b 0 aMHUHOKHUCIIOT, U HYKled3bl, IPEeBpaIlatonen
HYKJICHHOBBIC KHCJIOTBHI B HYKJICOTUIBI. TakuM 00pa3oM, MaHKPEATUICCKHI COK OCYIIECTBISET
rmy0oKoe pacmieruieHne O€NKOB  BIUIOTH /10 KOHEYHBIX HPOJYKTOB - aMHUHOKHCIIOT.
OnTuMaNbHOM Cpeor, TP KOTOPOW TPUTICHH OKAa3bIBACT CBOC BIMSHHE Ha OCIIKH, SBISIETCS
menoyHas (pH 8,0-8,7), onHako oH AEHCTBYET U B HEUTpaIbHOM WIIK CTA00OKHUCIION Cpejie.

XKupoBoii (epMEeHT MaHKPEaTHIECKOTO COKA - JIuNa3d, SIBISAETCS OCHOBHBIM (DepMEHTOM
KHIIEYHOTO TPAaKTa, YYaCTBYIOIIUM B TIEpEBapUBAHUU KHUPOB. JIumasza pacuierisier MOJIEKYJbl
HEUTPAJIBHOIO JKHpAa HA TIULEPUH M COOTBETCTBYIOIIME JKUPHBIE KHUCIOTBHI, KOTOpBIE,
B3aUMOJICHCTBYS CO IIeT0YaMu, 00pa3yIoT MbUIa. JIumasa BeIAEISIETCS CEKPETOPHBIMU KIETKAMU
HaHeraTquCKOﬁ JKCJIC3bI TAKXKC B HCAKTUBHOM COCTOAHHUU U AKTUBUPYCTCA COJIAIMU KCITYHBIX
KHCJIOT.

AMunonutnueckue (HepMEHTHl TaHKPEATUYECKOTO COKa - aMuIa3bl, KAaTaau3upyIOT
THIPOJIA3 Kpaxmalia, TJIIUMKOTEHa M POACTBEHHBIX UM IOJUCAXapUIOB, MEPEBOAS MX 4Yepe3 sl
JEKCTPUHOB B JAKcaxapa, a 3aTeM B MOHOcaxapa.

27. "JleknuonHoe 3anaTue 14. Boigeienue. BoigeanreanHas cucrema."

Jleknnonnoe 3ansitue 14. CpaBHUTENBbHO-(DU3NOTOTHUECKUN 0030p BBLACITUTEIBHBIX
cucteM. [Touku, ux crpoeHue u BbiAenuTenbHas GyHkiusa. Heiponsl, Tensia LlymasHckoro u
ux cTpykrypa. Ilodeunsie kanambipl. Crneunguka KpoBOcHaOkeHHs mouek. llpuHocsmue u
BBIHOCSAIINE COCYAbI U UX CcB3b ¢ Tenblamu lymnsnckoro. KimyOoukoBast ¢punbtpanus. Cocras
nepBUYHON Moun. PeaGcopOuusi. MexaHn3Mel peaObcopOLUu TITIOKO3bl, aMUHOKHCIIOT M IPYTHX
coenmuHEeHN. TpaHCTIOPT HATPHUsS B KaHAIBIIEBOM ammapare HedpoHa. OCMOTHYECKOE JaBICHUE
TKAaHEBOW >KUIKOCTH B Pa3HBIX YacTAX MOYKU. [IpOTUBOTOUHAS cMCTEMa M MPUHIIMII €€ PabOTHI.
KOHIEHTpUpOBaHWE MO4YU. ['OpMOHanbHas peryisuus mouyeyHod (PyHKUHMU U BOIHO-COJIEBOTO
paBHOBECHs. PeHUH-aHTMOTEH3MHOBAsI cucTeMa. AJbAOCTEPOH. AHTHINYPETUYECKHI TOPMOH.
OyHKIMS MOYEBOro My3bIpsd U MoueBblAeneHus. Onurypuss u aHypus. MexaHU3MBI



Moueucnyckanus. JlononHutensHble oOpranbl BblaeneHus. [loToBbIE Kene3bl, COCTaB MOTA.
DKCKpeTopHast PYHKITUS TTEYCHU U JIETKHX.

28. "JlabopaTopHoe 3anusiTue 14. Kenub u ee posib B mpouecce nuieBapeHus."

JlaboparopHoe 3anstue 14. B nBeHaAlaTUNIEPCTHYIO KUIIKY KpOME MaHKPEaTHYeCKOIo
COKa TOCTYIAeT Jiceldb, YUaCTBYIOIIAs B MpoIlecce MUIIeBapeHus. BbIipabaThiBaeTcs Kelyb
KJIETKAaMH TICYCHOYHOM TapeHXWMBI, (remaroruramu). BpipaOoTka Keadd MPOUCXOIUT
HernpepbIBHO. JKelub SBISIETCS] SKCKPETOM, B COCTaBE KOTOPOTO M3 OpPraHU3Ma BBIBOJSATCS Uepe3
KHUIIIEYHUK HEKOTOpPhIE TPOAYKTHl OOMEHa BEIIECTB, MPEXJE BCEro, MPOAYKTHI pacraja,
reMOrJIOOMHA B BUJIC KEIYHBIX TUTMEHTOB (OMIUpYyOrHA U OWIMBEPIUHA), S/bI, JCKAPCTBEHHBIC
BEIIIECTBA,; TMOCTyMNAalONIMe€ B OpraHuU3M, HW Jp. Bmecte ¢ TemM Kemub WrpaeT pojb
MUIIEBAPUTENBHOTO COKA, KOTOPBIM HApsAy C APYTUMU MUILIEBAPUTEIbHBIMU COKAMU MOCTYIAET
B KUIIICYHUK B TIEPHO/]T TTUIIICBAPEHUSI.

[Teuenounas xemub comepkut okoyio 98% Boawl, 0,8% KEIMUHBIX KUCIOT U UX COJEH,
0,2% xemunbix urmeHToB. 0,7% wneoprannueckux coneir (Na, K, Ca, Mg u np.) u 0,6 %
xonectepona. U3 depMeHTOB B kemuu oOHapykeHbl (ocdaTa3bl, U3 TOPMOHOB - THPOKCHH.
CTuMynsTOp BBIBEJICHUS KEITUM B JABCHAAIATHIEPCTHYIO KHUIIKY - TOPMOH XOJICIIMCTOKCHUH
(MaHKpPEO3UMUH).

3a cytku y yenoBeka otaensercss 500-1500 mu xemuu, ogHOM M3 (QYHKIUH KOTOpOM
SIBJISIETCSL SMYJIBIMPOBAHUE KUPOB, JENas BOJOPACTBOPUMBIMHU >KHPHBIE KHUCJIOTHI. YYacTue
KEJTYW B TPOIIECCE MUINEBAPCHUsI OCYIIECTBISETCS Onaromapsi COACPKaHUIO B HEW JKEITIHBIX
KHUCTIOT (TTTMKOXOJICBOM U TaypOXOJIEBOM).

29. "JleknuuonHoe 3ansitue 15. @U3H0JI0rMs CEHCOPHBIX cUCTEM. "

Jlekunonnoe 3ansitue 15. IlonsTne o peuentopax, opraHax 4yBCTB, aHaJIU3aTOpax.
Cencopnsie cuctembl. Kiaccudukanus pernentopoB. Bo30yauMocTs penentopoB. AIeKBaTHBIN
U HEaJeKBaTHBIM pasfpaxurend. MexaHu3M BO30YXKAECHUS PpELENTOPOB; PELENTOPHBIA U
reHEepaTOpHBI  MOTEHLMAIbl, HWMIYJbCHAs aKTUBHOCTb. (COOTBETCTBHE MEXIy CHIION
pas3pakeHusi, BEIMUUHON T€HEPaTOPHOro MOTEHIIMANa U 4acTOTON addepeHTHBIX MMITYJIbCOB.
3akoHn BeOepa-®exnepa. I[lonstue 00 aOCONIOTHOM M Pa3HOCTHOM TMoporax. AganTanus
peuentopoB. KonupoBanue ceHcopHoir uHdpopmauumu. IIpomecchl perynsiuu "CeHCOPHOTrO
Bxoja". Ko)kHble pelenTtopbl: TaKTUJIbHBIE, TeMIlepaTypHble, OoJjieBble. MpbIlIeuHO-CycTaBHAs
peuenus (mponpuoperienius). BkycoBbie n 000HATENbHBIE perenTopbl. PU3N0IOTHS BKYCOBOK
1 00oHsATENbHON perienuuu. CpaBHUTEIbHO-(U3HONIOrHUecKue AaHHble. CTpoeHue u QyHKIUs
BECTHOYJISIPHOTO ammapara, OTTOJUTOBBIX OPraHOB U MOJYKPYKHBIX KaHamoB. OpraH ciyxa, ero
cTpoeHre M (yHKIUS. MexaHu3Mbl BOCIPHUITHS BBICOTHI M CHJIbI 3BYKa. 3pHUTEIbHAsl CUCTEMA.
[Ipenominenue cBera B ONTHYECKUX cpenax riasza. llocTtpoeHne m3o0pa)keHHss Ha CeTYaTKe.
Axkomonmammsi. Teopus 1BeroourymeHus. OcTpora 3peHHs. DBUHOKyIsApHOE 3peHue.
OnexrpopernHorpamma. @dotopenenTop M mpeoOpa3oBaHHE CBETOBON 3Hepruu. Poporcul.
Onementsl cetdyatku. OOpaboTka HH(GOpPMAalKMKU HEPBHBIMH dSJeMEHTaMHu ceTryaTku. [lyTu
COMAaTOCEHCOPHBIX, CIyXOBBIX, OOOHSATENIBHBIX W 3PUTENBHBIX CUTHAIOB K Kope. KopkoBoe
MIPEJICTaBUTENIbCTBO peLENnTOpHbIX cucTteM. [lonstue o0 ananuzarope. IlpuHumn ananuza
a(pepeHTHBIX CUTHAJIOB K KOpE Ha MPUMEPE 3pUTEILHOI0 aHATTN3aToPA.

30. "JIaGopatopHoe 3aHsaTHe 15. Pacdyer ocHoBHOro o6mena mo Ttadiaumnam Iappuca-
Beneauxra. Pacuer 3Heprerudeckoro 6ajanca opranusma (001ero 1 0OCHOBHOIro ooMeHa).
CocraBJ/ieHHe MUIIEBbIX PAIIHOHOB. "



JlaGopatopHoe 3aHsaTHe 15. BenuunHy OCHOBHOro OOMEHa ONPEACISIOT Memooamu
NPAMOLL U HeNpAMOU Kalopumempuu, pacCCUNTHIBAIOT 110 YPaBHEHUSIM C YYETOM I10J1a, BO3pacTa u
Beca.

Tabmuupl 'appuca-beneaukra Juisi pacyeTa OCHOBHOIO OOMEHa COCTaBJIeHbl Ha
OCHOBAaHMM MAaTEeMaTHYECKOTO aHalli3a MHOTOYMCIICHHBIX H3MEpPEHUH OCHOBHOIO OOMEHa
BEIIECTB 3/I0POBBIX JIFOJEH NMpU MOMOINM ClenuanbHbIX anmnapartoB. [Ipu cocraBienun TalmuIl
yuTeHbl Bce (DaKTOphl, BIUSIOIIME HA OCHOBHOW OOMEH (I0J, BO3pacT, BEC, POCT), MO3TOMY
BBIUHCJICHHBIE MO Ta0JIMIIaM U OmpeJiessieMble M0 MpubopaMm MoKa3aTelid OCHOBHOTO oOMeHa y
3IOPOBBIX JIOJICH OueHb OJIM3KM MO CBOEMY 3HA4YCHUIO (B HOpME pa3HHMIa HE JO0JDKHA
npesbimath 10%).

CrienanbHble TAOMUIBI JAaIOT BO3MOXKHOCTH MO TOJY, POCTY, BO3pacTy M Macce
UCHBITYEMOI0 OMNpPENEIUTh CPEAHECTaTUCTHUECKU YPOBEHb OCHOBHOIO OOMEHa YeloBeKa C
yKa3aHHBIMH (U3UYECKUMHU JaHHBIMU. [IpM coOmoOCTaBIeHMHM STHUX CpeIHECTaTUCTHYECKUX
BEJIMYMH C pe3ysibTaTaMH, MOJYyYEeHHBIMU NPU HCCIEJA0BaHUU pabodero oOMeHa C MOMOIIbIO
prOOPOB, MOKHO BBIYMCIUTE 3aTPAThl YHEPTUU /171 BHITIOJTHEHUS TOM UM HHOW HATPY3KH.

B opranusme Bce mporecchl OOMEHa BEIIECTB COMPOBOXKAAIOTCS IpEBpalleHuEM
XMMUYECKON SHEpruM MUILEBBIX BemecTB (OEIKOB, HUPOB U YIJIEBOJIOB) B JPYrHe BUIbBI
SHEPTrUM - TEIUIOBYI0, MEXaHUYECKYIO, SJIEKTPUUECKYIO, TYUYUCTYIO, UCIIOIb3yEeMbIE OPraHU3MOM
B IIPOLIECCE JKNU3HEAEATEIBHOCTH.

OHepreTuyeckue 3aTparbl, WAyIIME HAa MOJJAEpKaHWE JKU3HM OpraHu3Ma Ipu
HauOOJIBIIEM IIOKO€, HA3bIBAIOTCS OCHOBHbIM OOMEHOM, a DHEPreTHYECKHE 3aTpaThl NMPH €ro
KHU3HEACSITETbHOCTU (TIEPEBM)KEHNE B MPOCTPAHCTBE, BBIMOJIHEHUE PAOOTHI U T. 1.) - 00WuM
00MeHOM.

CyTOUHBIY MHINEBOW PAIMOH Ka)XJOT0 YEJIOBEKA JTOJDKEH COJEpkKaTh OCNKH, KUPBI U
YIJIEBO/BI, BKJIIOYAIOILINE TMOTCHIHUATbHYI0 XUMHMYECKYI0 3HEPTuIO, PaBHYIO SHEPrHHM OOIIEro
oOMeHa.

Jns nereit 1o 3 net He0OX0AUMO B CYTKHU 3,5 T 6enkoB Ha | Kr Beca, 11 aereit ot 3 1o
15 mer - 2,51, 0t 15 no 17 ner - 2,0 r u a5 B3pocibIx - 1,5 T.

[Ipu aTOM 13 obmIero konmuecTBa OenkoB okono 50% (Ho He MeHee 30%) MOMKHO OBITH
KUBOTHOTO TIPOUCXOKICHUSI.

HawnyunmMm cooTHoleHreM O€NIKOB, )KHUPOB U yIiieBoAOB sBiseTcs 1:1:4, T.e. 6enkoB u
AKHUPOB JOJKHO OBITh MPUOIU3UTENIBHO OJMHAKOBOE KOJIMUYECTBO, a YIJIEBOAOB B 4 pa3a Oosblie.
OnHaKo XKUPHI U YTIEBOAbI MOXKHO YaCTUYHO 3aMEHATH APYT APYTIOM.

OHeprus, ocBoOOXKJaemasi B OpraHM3Me Mpu yTuiau3auuu (cropanuu) | r OenkoB u
yIJI€BOJIOB, paBHa 4,1 kkaj, a mpu yTrin3auuu 1 rxupos - 9,3 kkai.

3Has BeC M BO3pacT YeJIOBEKa, JErKO pacCUUTaTh KOJUYECTBO OEJIKOB, a CIE0BATENbHO,
KHPOB U YTJIEBOJOB. YMHOXHUB TOJY4YEHHbIE JaHHbIE HAa COOTBETCTBYIOILIHE KOA(P(HUIMEHTHI,
MOXKHO IMOJIYYUTh KOJIMYECTBO DHEPIUH, KOTOPOE STU MHUTATENIbHbIE BELIECTBA MOTYT JaTb
opranu3mMy. CpaBHUB 3TO KOJMYECTBO C OOLIMM OOMEHOM JaHHOTO YeJIOBEKa, MOYKHO BHECTH
COOTBETCTBYIOIIME KOPPEKTUBBI B JIHEPreTUYECKU OaslaHC, M3MEHHB KOJIMYECTBO JKHUPOB H
YIJIEBOIOB TaK, YTOOBI 00IIee KOJINYECTBO YHEPIUH, 3aKIIOUYEHHON B MUTATENbHBIX BEIIECTBAX,
PaBHSIOCH PHEPTHH 00111ero oOMeHa.

B nanpHelimeM HETpYJHO COCTaBUTh HAOOp TNPOIYKTOB, COAEPXKALIUM HYKHOE
KOJIMYECTBO OEJIKOB, )KHPOB UM YIJIEBOJOB, MOJb3YSICh CIEMUAIBHBIMU Ta0IHUIIaMU, B KOTOPBIX
yKa3aHO CoJiepXKaHue 3THX NHUTaTeNbHbIX BemecTB B 100 r npoxykra. Habop npoaykToB Hazmo
JieNiaTh Kak MOKHO 0oJiee pa3HOOOpa3HbIM C BKJIIOUEHHEM B HErO OBOLIEH U (GPYKTOB, YTOOBI B
HEM OKa3aJIOCh JOCTAaTOYHOE KOJIMUYECTBO BUTAMUHOB M MMHEPAJIBHBIX COJIEH.

['oBopsi 06 oOMeHe BemecTB, UMEIOT B BHJY OEIKOBBIN, YTJICBOAHBIA W JIUIHIHBINA
OOMEHBI.

HcxonHplM MaTepuaaoM i OOHOBJIEHMS W CO3JaHMS KUBOW TKAaHM U UCTOUYHUKOM
SHEPruM sBIETCS NHILA. B muine copepxarcs BelecTBa, CHA0XKalOIIME OPraHU3M SHEPrHEi,
HEOOXOIUMON Uil 00ecleYeHusl ero eXeIHEBHBIX METa0OoNIMYeCKUX MOTpeOHOCcTed (KUpBI U



YTJIEBOJIbI), M CTPOUTENILHBIM MaTepralioM (OeNKH), a TaKKE MHUHEPAJIbHBIC COJIM, BATAMHUHEI. B
TOM clly4ae, KOrjia OpraHu3M B TEUEHHE JUIMTEIBLHOTO BPEMEHH IOJIyYaeT HEJ0CTaTOYHOE
KOJIMYECTBO NHIM (HEJOEAaHHE) WIM MOJy4yaeT B M30BITKE MUINEBbIE NMPOIYKThI, OoraTbie
SHepruen (mepeenanue), CiIeayeT TOBOPHUTh O HEMPABWIBHOM NUTAaHWU. Tak, BCIEICTBUE
nepeeaHusl  OTMEYAIOTCS  OKHpPEHWE, HapylIeHHe KOPOHApHOTO KpPOBOOOpalleHHs U
YMEHBIICHUE TPOAOIKUTCIBHOCTH KHU3HU. CHC}IOB&TCJ’IBHO, 4TOOBI HI/IHIGBOf/i panuoH OBLT
a/ICKBaTHBIM U CTaOUIM3MPOBAHHBIM, YKa3aHHBIE KOMIIOHEHTHI TOJKHBI HAaXOAHWTHCS B HEM B
MPaBUJIBHBIX COOTHOHIEHUSAX. ONTHUMAJIBHBINA NMUIIEBOM PAallMOH 3aMETHO BAPBUPYET y pPa3HBIX
WHJVBUJIYYMOB B 3aBUCHUMOCTHU OT T10JIa, BO3PACTa, aKTUBHOCTH, PA3MEPOB Tella U TeMIIepaTypbl
OKpY>KaroIIeu Cpebl.

[MoaToMy mnuTaHwWe JOMKHO OBITH paIMOHATBHBIM: COOTBETCTBOBATH MOTPEOHOCTIM
YCJIOBCKAa B INIACTHYCCKUX BCHICCTBAX W OSHCPTHU, MHUHCPAJIBHBIX COJIAX, MHUKPOIJICMCHTAX,
OMONOTMYECKH AaKTUBHBIX BEIIECTBAX, BHUTAaMHWHAaX U BOJE, oOOecrneuYnBaTh HOPMATHHYIO
KHU3HEACSITETbHOCTh OpraHu3Ma, XOpOIlee CaMOYyBCTBHE, BBICOKYIO pPabOTOCIOCOOHOCTb,
BBICOKYIO COIIPOTUBIISIEMOCTh HH(EKIUSAM, IPABIIBHBIA POCT M pa3BUTHE Yy IETEi. Y B3pOCIOro
YeJIOBEKa MOTPEOHOCTh B YHEPTUHU 3aBUCUT TIIABHBIM 00pa3oM OT pojia TPYAOBOM JIeATETLHOCTH.

[MumeBoit pamoH - 3TO HAOOp MPOAYKTOB, COJEPKAIMX MHUIIEBHIE BEIIECTBA B
KOJIMYECTBE JTOCTATOYHOM JUIsl YAOBJIETBOPEHUSI MOTPEOHOCTH OpraHW3Ma B IUIACTHUYECKOM U
SHEPreTHYECKOM MaTepuaie, a Jjs AeTell 00eCIeunBaroIeM TakKe UX POCT U Pa3BUTHE.

[TunieBoi pallioH COCTaBISIOT C YYETOM KaJIOPUHHOCTU PallMOHa CYyTOYHOMY pacxoay
SHEPTHUH, a TAKXKE ONTUMAIBHOMY JUIsl JIUI[ JaHHOTO BUAA TPyJa KOJIUYECTBY OENKOB, )KHPOB H
YTJIEBO/IOB.

31. "JlekunonHoe 3ausitue 16. HacTtHas pusuoiorusi aHaau3aTopos."

Jlekunonnoe 3ansitue 16. @Dusnonoruss BKYCOBOH U OOOHATENBHOM pELEHIHH.
CpaBnurenbHo-(u3nonoruuyeckue aanusle. CTpoeHne u (GyHKIMS BEeCTHOYJSPHOTO armapara,
OTTOJIMTOBBIX OPraHOB M MOJYKPYXHBIX KaHaloB. OpraH ciyxa, €ro CTpoeHue M (pyHKIHS.
MexaHn3Mbl BOCIPUATHS BBICOTHI U CHIIBI 3BYKa. 3pUTenbHas cuctema. [Ipenomienue cera B
onTHYecKuX cpenax riaza. lloctpoenne uzoOpakeHuss Ha ceryaTke. Akkomonauus. Teopus
useroouryuienus.  Octpora 3peHMs. bBUHOKyssipHOE  3peHHME. DIEKTPOpPETHHOIpamMma.
dotopernienTop W TpeoOpa3oBaHHWE CBETOBOM »HHEpPruu. PojomncwH. DIEMEHTHl CETYATKH.
OOpabotka uH(POpPMAIMKM HEPBHBIMU 3JEMEHTAMHM CeT4YaTKU. I[lyTM CcOMaTOCEHCOpHBIX,
CIIyXOBBIX, OOOHSITEJNIHBIX M 3PUTEIBHBIX CHUTHAJOB K Kope. KopkoBoe mpeicTaBUTENHCTBO
peuenTopHbIx cucteM. [lonsTre 06 ananuzatope. [lpuHuun ananusa agGepeHTHBIX CUTHAJIOB K
KOp€ Ha PUMEpE 3pUTEIBHOT0 aHAIN3aTOpPA.

32. "JlabopaTopHoe 3ansiTue 16. OueHka cocTosiHusI 00MeHA BelleCTB U YJHEPruu Yeji0BeKa
N0 aHAJIU3Y MHIEKCa Macchl Teja (pacyeTbl MAKCMMAJIBHO [OMYCTHMON Macchl TeJa
yesoBeka). Onpenesienne 0M0JIOrH4ecKoro sospacra.'

JlaboparopHoe 3ansatue 16. U3bvimounas macca mena - ogvH U3 (PaKTOPOB pUCKa AJIs
310pOBbs. VIHTEHCHMBHOCTH 3TOro (akrtopa Bo3pacTaeT OT 4% MpH YAOBIETBOPUTEIHHOM
agantaiu A0 52% TpW HEYIOBJICTBOPUTEIHHON amanTamuu. M30bToyHass Macca OOBIYHO
SBIISICTCS CIIEJICTBUEM OXKUPEHHUS.

[Mon oorcupenuem crnemyeT TOHWUMATh XpOHHUYECKOe 3aboiieBaHME OOMEHa BEIIECTB,
NposIBIIAIONIEeCss M30BITOYHBIM  pPa3BUTHEM JKMPOBOM TKaHM, Mporpeccupymoliee mpu
€CTECTBEHHOM TEUYCHHH, UMEIOIEee OMPEICICHHBIM KPYT OCIOKHEHUH U o0Jagaromiee BbICOKOU
BEPOSATHOCTHIO PEIMIUBA I1OCIIE OKOHUAHUS Kypca JIeUSHHUS.

W3meHeHnss B perysinud Metaboim3Ma W B CaMOM MeTa0oJIM3Me, 3aKOHOMEPHO
BO3HHKAIOIIME NIPU OKUPEHUH, BElyT K PA3BUTHUIO apTePUATbHON THIEPTEH3UH, TUCTUIHIEMHH,
aTepockieposa, umemuueckoil Oonesnu cepaua (MBC), mHCynMHHE3aBUCUMOMY CaxapHOMY



auabery M JIpyruM HeMH(EKUHOHHBIM 3aloneBanusiM. CremoBaTenbHO, OoOJbIIas Tpymnia
0oje3Hel MPUUMHHO CBSI3aHAa C W30BITOYHOM MAaccoil BCIEJICTBUE OXHUpPEHHUs. OTOT (aKT
O00OCHOBBIBACT MEpbI  IEJICHANPABICHHOW TNPOPUIAKTUKM W JICYEHUS JIaHHOTO BHJA
3a00JieBaHUM.

Haubonee uyacTo mnpuMEHSIEMbIM IMArHOCTUYECKUM KPUTEPHEM OKUPEHUS SBISIETCS
M30BITOK 0OIIel Macchl Tela MO OTHOIIEHHWI0O K HOpPME, YCTAHOBJIEHHOM cTaTucTHYecku. B
rocjeHee BpeMsl JJOCTaTOYHO, YaCTO MCIOJIb3YeTCs MoKa3aTelb U0ealbHOU Maccyl mead. ITOT
nokasatenb ObUT pa3paboTaH MO 3aKa3zy MEAMIMHCKMX CTPAaXOBBIX KAMIIAHUWA M MO 3aMbICITY
JIOJDKEH OBLT ONpeNeNuTh, NMPH KaKoil Macce Tella HACTYIUIEHHE CTPaxOBBbIX ciyyaeB (3abose-
BaHWE WU JICTATBHBIA UCXO0T) HAUMEHee MalloBeposiTHO. MneanpHas Macca tena (uHaekc Ketne)
OIpENeNIAeTCS] C Y4YeTOM KOHCTUTYIIMH 4YeJloBeKa (HOPMOCTEHMYECKas, acTeHH4ecKas |
runepereHnueckas). [logcueT nHaekca Macchl Tella - OTHOILIEHHE MAacChl TeJla B KHJIOTpaMmax K
pocTy B METpax, BO3BEICHHOMY B KBaJpar.

C yBennyeHHeM BO3pacTa, B 3peliOM II€pUOJIE pa3BUTHUS 4YeJIOBEKa BO3pacTaeT
BEPOSATHOCTH MPOSBJICHUS HAPYLICHUS BAXHEHIINX XU3HEHHBIX (YHKLUH, Cy>KEHHs Tuara3oHa
a/IalTallUOHHBIX CIIOCOOHOCTEH, pa3BUTHS OOJE3HEHHBIX COCTOSHUM M, COOTBETCTBEHHO,
YMEHBILIAETCS CPOK NPEACTOALIEHN KU3HU (YBEIMUEHHE BEPOSITHOCTH CMEPTH).

C unenpio ompexneneHus Ouonormyeckoro Bo3pacta (bB) wucnonb3yrorcs TecThl U
(bopMyIIBI pa3IMYHON CTENIEHH CIO0KHOCTH.

[Tpu sTOM NOrMUYECcKasi cXxeMa OLIEHOK MOCTapEeHUs BKJIIOUAET CIIEAYIOIINE HTAIbI:

1) pacuer neiictButenbHOro 3HaueHust bB 1 JanHOrO MHAMBHIA (0 HAOOPY KIMHUKO-
(bu3HOIOrNYecKuX MoKas3areneil);

2) pacuer AopKHOrO 3HadeHuss BB s nanHOro mHmmBMAa (IO €ro KaleHAApHOMY
BO3pacTy);

3) comocraBieHHE JEHCTBUTEIBHOM W JIOJDKHOM BEIMYMHBI (HAa CKOJBKO JIET
oOceryeMblii orepekaeT WK OTCTAeT OT CBEPCTHUKOB 10 TEMITaM CTapeHus).

33. "JlekunonHoe 3aHsitue 17. ®U3M010rus BbICHICH HEPBHOI AeATeJIbHOCTH."

Jlekumonnoe 3ansitue 17. Kiaccuueckwe ycrmoBHble peduiekchl. YracaHue |
TOPMOXEHHE YCJIOBHBIX pedrexkcoB. BaemrHee TopMmokeHue. BHyTpeHHE TOpMOXKEHHE.
AHaTUTUKO-CHUHTETUYECKAs JICSITEIIbBHOCTh KOPBI OOJBIIUX TONyIIapuid. THITONOTHST BBICIIEH
HEepBHOU pesTenbHOCTU. MotuBauuu u s3mouuu. dopmel BHuManuda. Bocnpustue. CoH u
O0onpcTBOBaHuE. Peun, Kak BTOpas CUTHAIBHASI CUCTEMA.

34. "JlaboparopHoe 3ansTue 17. Onpenenenne moJus 3penus. Ilepumerpus. lemoncTpanus
ciaenoro natua. Hadaonenne Mapuorra.'

JlaGoparoproe 3ansitie 17. Ceryarka SBISETCS CBETO - W ILIBETOBOCHPUHHMAIOLIEH
CTPYKTYypo#l Tya3a. CBETOUYBCTBHTENBHBIMH DJIEMEHTAMH CETYATKH SBISIOTCS MAJOYKH U
KoJI00uKH. B ceTuaTke MMEIOTCS JIBa y4yacTKa, OTIMYAIOIIMECS HEKOTOPBIMH OCOOCHHOCTSMHU:
CIIeTIOE TISITHO, MECTO BXOXKJCHHUS 3PHTENBHOIO HEPBAa, HE COJEprKallee MaJodeKk M KOJIOOUeK,
[IpY MONaJJaHUM JIyuel Ha cJernoe MATHO M300pakeHue He BO3HUKAET BCIIEJCTBHE OTCYTCTBHS B
TOM y4YacTKEe CBETOUYBCTBHTEIBHBIX JJEMEHTOB M JKEITOE IISITHO C ICHTPAJIbHOH, SMKOM,
cojiepKaliei ToJabKo Kon0ouku. B HopMe mitomaip cienoro nsaTHa Koyuednaercs ot 2,5 10 6 MM2.

KonnuectBo konbouek - Haubombllee B IEHTPAIbHOM SIMKE JKEITOro MsTHA U K
nepugepun Bce ymenbiiaercs. KonuuecTBo nanouek - Hanbosblee nof yrioMm 8-15/ ot ueHrpa
riasa, TJje 0OTMEYaeTCsl HauBBICIIAs CBETOBO30YIMMOCTb.

[Tone 3peHus T.€. 4acTh MPOCTPAHCTBA, BUAUMAsT HEMOBM)KHBIM B3TJISIIOM, U3MEPSIETCS C
MOMOIIBIO CIEUATIBHOTO MPHO0Pa, HA3BIBAEMOTO IEPUMETPOM.



[Ipu paznuunbIX 3a001€BaHMIX, HAPUMEP, MPU HEBPO3aX, MOPAKECHUSX CETUYATKH U
3pUTEIBHBIX TMYTEH, TO0JIE 3PEHUsI CYKHUBACTCS, WM B HEM OOHAPYIKMBAIOTCS OTPAHUYCHHBIC
W30JIMPOBAHHBIE TIPOOEIBI (CKOTOMBI).

[TepumeTrp dopcTepa COCTOUT U3 METATUTMYECKON AYTH, pa3IeEéHHON Ha rpamychl. Jlyra
MOXET BpallaTbCcsi BOKPYT CBOEW OCHM M paclojliaraeTcsi B Pas3IMYHBIX IJIOCKOCTSX. [IpoTuB
CEPEeIHUHBI TyTU PACIIONIONKEH MOAOOpOoIHUK. [10 BHYTpEeHHEH CTOPOHE AYTH CKOJB3UT Oenas Win
[[BETHAsl MapKa, Ha OCU JYTH MOMEIICH OeNbIi (PUKCAITMOHHBIN KPYKOK.

35. "KoncyabTanus nepeji 3k3aMeHoM"

36. "IIpome:xxyTounasi arrecranust 1" Ik3amen.



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«DyHKIIMOHATLHBIC CUCTEMBI U UX PETYJISAIIND)
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0beM qUCHMILVIMHBI (MOaYJIs1): 4 3.€.
144 axameMn4yecKHX daca.

®opma NPOMeKYTOYHOMN ATTECTANMHU: SK3aMEH.

esan 1 32124 0CBOEHMSI AUCUMILIIMHBI (MOXYJIs1)

Heap Kkypca: crmocoOCTBOBaTh ()OPMUPOBAHUIO Y CTYACHTOB TMPEACTABICHUN O
(YHKIIMOHATBHBIX CHUCTEMaxX OpraHW3Ma, MEXaHHW3MaxX pPETYJSIUUd BEreTaTHBHBIX (YHKIIHHA
OpraHu3Ma Ipu BCEM MHOT000pa3nu €ro B3aUMOOTHOIIICHUH C BHEIIHEH CpeIoi.

3apaum:

1.  OcHoBHBIE MEXaHNU3MbI ()YHKIIMOHUPOBAHUS CUCTEM OpPTaHU3MA.

2. OObeauHeHHWEe W OMHMCAHHE C CUCTEMHBIX IO3UIMKA HAMOOJIEE CIIOKHBIX ACIEKTOB
KOOpJMHAINH (PHU3UOTOTUIECKHUX MTPOIIECCOB.

3. M3yuuth 001IME MPUHIIMITEI UHTETPAIIMH U PETYJISIIMNA B OpraHU3ME, B3aMMOCBSI3U 1
B3aMMOJICVCTBUS €r0 OPraHOB U TKaHEW MPU M3MEHECHHMH YCIIOBHM BHEIIHEW WM BHYTPEHHEHN
Cpeabl.

IInanupyemble pe3yabTaThl 0CBOECHHSA

OIIK-4 CrocoOHOCTh MNPUMEHSTh MNPUHLUIBI CTPYKTYPHOH M (YHKIHMOHAIBHOM
OpraHu3anuy OMOJIOTHYECKUX OOBEKTOB U BJa/IEHUEM 3HAHHEM MEXaHU3MOB FOMEOCTATHYECKOM
peryisiuu; BIIQJACHUEM OCHOBHBIMM (PU3HOJIOTMYECKMMH METOJaMU aHaJIW3a U OIEHKHU
COCTOSIHUSI )KUBBIX CHCTEM

ITo utoram oOyueHust 0OyJaIOLIHIACS JOIKEH:
3HaTh: NPUHLUIBl CTPYKTYPHOH M (YHKIHOHAIBHONW OpraHu3allid CHUCTEM OpraHu3Ma,
MeXaHU3Mbl (PYHKIIMOHHPOBAHUS CUCTEM OpraHM3Ma W PEryJisilUN OPraHOB; BKIJIAJ OPraHOB U
CUCTEM JUIsl MOJAJEPKaHHS W COXpPAHEHHS TOMEOcCTa3a OpraHu3Ma IpHU HW3MEHEHUU YCIOBUI
BHEIIIHEW UM BHYTPEHHEU Cpelbl.

YMeTh: NpUMEHATh 3HAHUS MO CTPYKTYpHOM M (YHKIMOHAJIBHOW OpraHM3alld OpraHOB U
CHCTEM [yl OIHMCAHUS TOMEOCTAaTHYECKUX MPOIECCOB, MPOBOIUTH aHAIU3 (PU3HOIOTHYECKUX
MIPOLIECCOB ISl OLIEHKU COCTOSTHUS )KUBBIX CHCTEM

I[IK - 2: cmocoOHOCTh NPUMEHATh Ha NPAKTUKE IPHUEMBbl COCTABICHHUS HAy4YHO-
TEXHUYECKHUX OTYETOB, 0030pOB, aHAIUTUYECKUX KapT U MOSCHUTENbHBIX 3alHMCOK, U3JlaraTb U
KPUTUYECKH aHAJIM3UPOBATh MOJy4yaeMylo UHPOPMALIUIO U MPEACTABIATh PE3YIbTAThl MOJEBBIX
1 1a00paTOPHBIX OMOJIOTHYECKUX HCCIICIOBAHUIN
ITo utoram oOyueHHst 0OYUAIOIIMNACS JTOJKEH:

3Harh: TpaBuiga oQOPMIICHHS, NPEJICTaBICHUS PE3YJIbTaTOB  (U3HOIOTHUECKUX
UCCIIEIOBaHM; (OPMYJIMpPOBaTh OCHOBHBIE KOHIIETIUHM IUIAHUPOBAHUS (PU3HOIOTHUECKUX
SKCIIEPUMEHTOB M MCCIEAOBAHUN; TMpaBUia W TPUEMbl COCTABJIEHUS HAay4YHO-TEXHHUYECKHX
OTYETOB, 0030POB, AHATUTUYECKUX KAPT U MOSACHUTEIBHBIX 3aIIUCOK



YMeTh: NPUMEHATHh HA IPAKTUKE IPUEMBI COCTABIICHUS HAy4YHO-TEXHUYECKUX OTYETOB,
0030pOB, AaHAJUTHUYECKUX KAPT U TMOSICHUTENbHBIX 3alHiCOK, H3JIaraTb U KPUTHUYECKH
aHAJTM3UPOBATh IMOJyYyaeMyl0 HH(POPMALMIO U MPEACTAaBIATh PE3yJbTaThl JIAOOPATOPHBIX
OMOJIOrMYECKUX HCCIE0BaHUM.

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)
[TocnenoBarenbHOCT OCHOBHBIX PA3AEI0B JUCUUIUINHBI:

1. Tomeocra3. Opranuzanusi BHyTPEHHEN Cpebl OpraHu3Ma.

2. OOmue NpUHIMITEI PETYIISIUN BETeTaTUBHBIX (DYyHKITHIA

3. OOmas xapakTepUCTUKa SHAOKPUHHON peryisauun GyHKIUH.

4. KpoBb Kak TKaHb.

5. Perymaums coctaBa KpoBH.

6. ®wusnonorus KpoBooOpaIIeHUs

7. Perynsmus cepeuyHON AeATETbHOCTH

8. Perynauusa reMoguHaMHKH.

9. Perynsnus nprxaHus.

10. ®usnonorus NUIEBAPUTEIBHBIX IPOLECCOB B KEIYA0YHO-KUIIIEUHOM TPAKTE.
11. Perynsauus numnieBapuTENbHBIX IPOLIECCOB B JKETYTOUHO-KUIIEYHOM TPAKTE.
12. ®usnonorus noyex.

13. Perynauust 1eTeIbHOCTH MOYEK.

14. Cucrtema BOCIIpOU3BENEHUS.

15. Bo3spactHas uHBOMONNS (PYHKIMOHAIBHBIX CUCTEM OpraHU3Ma.



MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHUS
POCCUICKOU ®EJEPALINN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKICHUE BHICIIETO 00pa30BaHUS

«TIOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN [TPOTPAMME JJUCLATIMHBI (MOJIYJIS)
[{uTonorust ¥ TUCTOIOTHUS
Hamnpasnenue noarotosku (cnenuanbHocTh): 06.03.01 buonorus
npoduis (crenuanu3aiys, MarucTepckas nporpamMmma): buoskosnorus
¢dbopma oOydeHus: ouHast

TpynoemkocTs aucuuniaudbl (moayas): 4 3ET, 144 ayoumopnulix uacos.
®opma NPOMeKYTOYHON ATTECTANMHU: SK3aMEH.

ey 1 3a1a4m 0CBOEHM S AUCUMILIIMHBI (MOXYJIs1)
Heabo guctumauabl «LIUTONOTHS W TUCTONOTHUS SIBISETCSA TMONydeHHWE Oa30BBIX 3HAHHHA O
CTPOCHUU KJIETOK U TKAHEH KUBOTHBIX U PACTECHHUI.

B nporiecce uzydeHus JUCIUILTHHBI OaKaIaBphl pEIatoT CISAYIONIUE 3a1a4u:

1. 3y4yeHne 3aKOHOMEPHOCTEN CTPOEHUS, pa3BUTHSI U (PYHKUNN KJIETOK U TKaHEH.

2. UccnenoBanue BO3pACTHBIX U3MEHEHUH B KJIIETOUHBIX M THCTOJIOTMYECKUX CTPYKTypax.

3. BbIsICHEHHE PO HEPBHOM, SHIOKPUHHOW U UMMYHHOM CHCTEM B PE3yJIbTaTe MpPOILIECCOB
Mop(doreHnesa KJIETOK U TKaHEH.

4. VccnenoBanue afanTallii KJIETOK M TKaHEH K JCHCTBUIO Pa3IMYHBIX OMOJIOTHYECKHX,
(bU3HYECKUX, XUMUUECKHX U IPYTUX (PaKTOPOB.

5. U3ydenne 3akoHOMEepHOCTEH MU(PGHEPEHITMPOBKN U PEreHEpaIMH KJIECTOUYHBIX M TKaHEBBIX
CTPYKTYP.

6. V3yyeHne METOIUYECKUX MPUEMOB ITUTOJIOTHH, THUCTOJOTUH, OMO(DU3UKH, OMOXUMHH W
MOJIEKYJISIPHOUM OHMOIIOTHH.

IInanupyemble pe3ybTaThl 0CBOECHHS
B nporniecce ocBoeHMsT AMCHUIUTMHBI BBIITYCKHHK JTOJKEH 00JIafaTh CIEAYIOUIed KOMIETeHIHEH:
OIIK- 5 — cHnocoOHOCTHIO MPHUMEHSATH 3HAHHWE TMPHUHIMIIOB KIETOYHOM OpraHuzaluu
OMOJIOTHYECKUX OOBEKTOB, OMOPU3NUECKUX U OMOXMMHUYECKHUX OCHOB, MEMOpPAHHBIX IMPOLECCOB U
MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEEATEIbHOCTH.
B pesynbpraTe u3yueHus AMCUUIUIMHBI, CTYACHT JOJKEH
3HaTh:
KoHuenryanbHble OCHOBBI IUTOJIOTUH, TUCTOJIOTUH.
[IpoGieMbl ¥ TOCTHKEHUSI COBPEMEHHOM MOJEKYJISPHONW OMOJIOTHH KJIETKH, TUCTOJIOTHH. 3aKOHBI U
3aKOHOMEPHOCTH, JIeXKAI[1e B OCHOBE (DYHKIIMOHUPOBAHUS OMOIOTUYECKUX CUCTEM.
CoBpeMeHHbIE METO/IbI IIUTOJIOTMH U THCTOJIOTHUH.
Ymern:
Hcnonp3oBath 3HaHUE (QyHIaMEHTAIBHBIX OCHOB U METOJUYECKHX MOJIXOI0B KIETOYHOI OHOJIOTHU U
THCTOJIOTHM JUIS PELIeHHUs MEAULUMHCKHX, CEIbCKOXO3SIMCTBEHHBIX MpOoOJeM, TUarHOCTHUKU
COCTOSIHMSI M OXpaHbl NPUPOJHOW CpeIbl, A CO3/1aHUS HOBBIX METOJIOB OHWOTEXHOJOTUU U
KJIETOYHOW MHKEHEPUHU.
[TIpoBOMTH aHAIN3 HAYYHOM JTUTEPATYPHI.
[TpuoOperaTh HOBBIE 3HAHHSL, UCTIONB3Ysl HHPOPMALMOHHBIE TEXHOJIOTHH.
Kpartkoe cogep:kanue 1UCHHUILIMHBI



OcHOBHbIE pa3/iesibl AUCIHUILIUHBIL:
1. Kierounas teopusi. KneTtku npokapuoT U 3yKapHuor.
Snpo, OCHOBHEIE 3TIEMEHTHI €r0 CTPYKTYpHIL. LleHTpanbHas 1orMa MOJIEKYJISIPHOM OHOTIOTHH.
[Tna3smarnueckas meMOpaHa, €€ CTPYKTypa.
[{uromna3zMa Kak CI0KHO CTPYKTYPUPOBAaHHAsSI CUCTEMA. DHJOIIIa3MAaTUYECKUN PETHKYIIYM.
PubGocompl, X CTpyKTypa U poJib B CHHTE3€ OelKa.
Ammnapar ['ompmku (mmazMaTudeckuii koMmrieke). JIn3ocoMel.
MurtoxoHapHH.
Hurockener. ®unamenTsl. KieTouHbIN HEHTP.
BxiroueHuss B IUTOMIIA3My KIETOK >KMBOTHBIX M pacTeHUW. JKU3HEHHBIM LUK KIETKH.
BocnpounsseneHnue KIeTok.
9. IloHsATHE 0 TKAHIX. DNUTEIHAIBHBIC TKAHH.
10. TkaHu BHYTpEHHEH Cpelibl OpraHu3Ma.
11. MEenmeunsle TKaHH.
12. TkaHM HEPBHOU CHUCTEMBI.

oD

© N



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«9k006momMop(dOIOTHS U OCHOBBI (PUTOUHIUKAIIHI
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

TpynoeMKoCTb IMCHUIIMHBI (MOAYJIs1): 4 3aUE€THBIC €IMHUIIBI
®opmMa NPOMEKYTOYHOM aTTECTALMHU: DK3aMEH.

Lean u 321244 0CBOEHMS TN CUMILIAHBI (MOTYJIAA).

[lenb — HAay4uTh CTYJCHTOB UCIOJb30BaTh 3HAHMS O JKU3HEHHBIX (hOpMax pacTeHHH U
GUTOMHIMKAIMK JUIsL  pelieHust (YyHAAMEHTAIbHBIX BOIPOCOB COBPEMEHHOH OHOJOTHH:
YCTAHOBJICHME B3aUMOCBSA3M MEXKJy BHEIIHUM CTPOCHUEM pAaCTEHUH M YCIOBHUSAMH CpPEIbI
oOuTaHUs, OIpeJe/ieHNe XapakTepa aJanTaldd K YCIOBHAM  OKpYXarolleil  cpensl,
OMOJIOrMYECcKOl MPOAYKTUBHOCTH, ONPEIEIICHNE IKOJIOTUYECKUX YCIOBUN OKpY KAroOIIeH CpeJibl
10 COCTOSIHUIO BUJIOB PACTEHUH M UX COOOIECTB.

3amauu TUCIUTIINHBL:

1. Pacimpenue u cuctemMaTu3anus MpeacTaBIeHUd 0 MOP(OIOTUY, aHATOMUHU, YKOJIOTHH
BBICIIIUX PACTCHHM.

2. N3ydyenne Mop(dosioro-0MOIOTHIECKHX U IKOJIOTO-(PHU3HOHOMUYECKUX OCOOCHHOCTEH
BBICIIIMX PACTeHH, GOPMUPYIOMIUXCS B Pa3TUYHBIX YCIOBUSAX OOUTAHUS.

3. VYcraHOBIEHHE B3aMMOCBSI3M MEXIY CTPOCHHEM, BBIMOTHIEMBIMH (DYHKIUSAMH H
MPUCTIOCOOICHUSMHU K cpesie OOUTaHusl.

4. PazBuTHEe YMEHHMI M HABBIKOB ONpEACTICHUS KU3HEHHBIX ()OPM C YYETOM MPHHIIUIIOB
KJIaCCU(UKAIIMOHHBIX MOJX0/I0B Pa3HBIX aBTOPOB.

5. TlomyyeHne OCHOB (DPUTOMHAMKALIMU: 3HAKOMCTBO C HCIOJB30BAHHUEM DPACTCHHUH B
KayecTBE  OMOMHIMKATOPOB  OKPYXAloMIe  cpeibl, METOJUKaMU  (PUTOMHAMKAIIMOHHBIX
HCCIIEA0BaHUMN.

6. YruryOsieHre 3HaHUH O COBPEMEHHOW CHCTEME OPTraHUYECKOTr0 MHpA.

7. DOpMHPOBAHUE HAYYHOTO MUPOBO33PEHHS.

HnaﬂnpyeMble pe3yJbTaThbl 0CBOCHU.

- OIIK - 3: cmocoOHOCTH ITOHMMATH 0a30BbIE NIPEACTABICHUS O DPa3HO0Opa3uu
OUOJIOTUYECKAX _OOBEKTOB, 3HAUYEHHWE OMOpasHooOpas3usd Ui YCTOMUYMBOCTH _Ouocdepsl,
CHOCOOHOCTh HUCII0JIb30BATh METOIbI HaOJIOICHUS OIIMCAHUSI AOCHTUDUKAIUN

KJIacCU(UKAIINU, KYJTbTHBUPOBAHUS OUOJIOTHICCKUX OOBEKTOB (peain3yeTcs BBIJCICHHAS YaCTh
KOMITCTCHIIHH );

- IIK — 2: cnocoOHOCTh TPHUMEHATh HA TPAKTUKE TPUEMbI COCTABJICHHS HAy4YHO-
TEXHHYECKUX OTYETOB, 0030pOB, aHAIMTUYCCKUX KapT M MOSCHUTEIBHBIX 3alMCOK, U3Jarath U

KPpUTHUYCCKN aHAJIWU3UPOBATL MOJYYAaCMYIO HH{]!O[!Ma[!I/IIO U OPCACTABIATL PE3YJIbTATBI ITOJICBBIX

Y___1a00opaTOpHBIX _ OWOJIOTMYECKUX  MCCIEIOBAaHWK  (peanm3yeTcsl  BBIICJICHHAs  4acTh
KOMTIETEHIIHH ).

B pe3ynbTaTe 0OCBOCHHMSI TUCIUIUIMHBI CTYACHT JOJDKEH:
3HaTh:




- IPUHLUIBI KIACCU(PUKAIIMH KU3HEHHBIX ()OPM C TIO3UIIUH Pa3HBIX aBTOPOB;

- BHCIIHCC CTPOCHHUC BBICIIINX paCTeHI/Iﬁ B IIJIAHE OHTOT'CHECTHUYCCKOI'O u
(UIOreHeTHYECKOTr0 Pa3BUTHS, B CBS3H C YCIOBUSAMH OKPYXKAIOIIEH cpeibl;

- CIIOCOOBI ONPE/ICIICHNUS U ONUCAHUS KU3HEHHBIX (JOPM paCTEHHI B YCIOBUAX CE30HHOTO
KITUMaTa;

- I0Ka3aTeNhCTBA PEAYKIIMOHHON TEOPUH SBOJIONNN KU3HECHHBIX (HOPM;

- pacTUTENbHBIC OPTaHU3MbI, UCTIONIb3yEMbIC B (DUTOMHIUKAIINN;

- METOAUKHN q)HTOHHJII/IKaHI/IOHHBIX HCCHeHOBaHHﬁ.

YMmeTs:

- IPUMCHATH 3HAHUA O BHCIIHEM CTPOCHHMU BBICIINX paCTeHI/Iﬁ AJIA XapaKTCPUCTHKU
LIEJIOCTHOCTU OpraHu3Ma M €ro B3aUMOCBSI3U C OKPY KAIoIIei cpe1oi;

- JenaTth BBIBOJBI 00 YCIOBHAX OKPYXKAIOMICH Cpempl, HUCXO0Is W3 OCOOCHHOCTEH
BHEIITHETO CTPOCHUS BBICIIUX PACTEHHIA, U HA00OPOT;

- IPOBOJUTH MCCIIEOBAHUS PACTEHUH B IPUPOIHBIX U JJAOOPATOPHBIX YCIOBHUSAX;

- ONpeleNsITh W OMUCHIBATh XU3HEHHBIC (DOPMBI PACTEHUIl B CE30HHOM KIMMATE IO
KJ'IaCCI/ICbI/IKaHI/IOHHBIM CUCTEMAaM pa3HbIX aBTOPOB,

- ONHCHIBaTh M OICHUBATh COCTOSIHUE JKU3HEHHBIX (HOpM pacTeHUH, KaKk YacTH
MIPUPOJHOMN CPEZIbl U OXPAHBI KUBOM MPUPOIBI B PA3IUYHBIX YCIOBUSAX;

- HCTIOJIB30BATh SKOJIOTHYECKUE KNI IJIsl OLIEHKH YCIOBUN MECTOOOUTAHUA;

- ONUCBIBATD KU3HEHHBIE (DOPMBI paCTEHHIA;

- BBITIOJIHATH OOTAHUYECKHE PUCYHKH C HATYPAIbHBIX MUKPO- U MAaKPOOOBEKTOB;

- HCIOJIb30BaTh CPAaBHUTEJIbHO-aHATOMUYECKHHM, CpaBHUTEIbHO-MOP(OIOrHUECKUH,
AHATUTUKO-CUHTETUYECKUN U UHAYKTUBHO-/1€TyKTUBHBIA METObI UCCIEAOBAHUS;

- 1aBaTh XapaKTEPUCTUKY COCTOSIHUSI )KM3HEHHBIX (POPM pACTEHUH KaK 4acTU MPHUPOJHOM
Cpelbl U aHAIM3UPOBATH YPOBEHb OXPaHbI )KMBOU MPUPO/IBI;

- OLICHUBATh YCIIOBHUS OKPYKAIOIICH CPE/Ibl 10 BUIaM OMOMHIMKATOPAM.

Kparkoe conepxxanue 1MCUMIIMHBI.

Okobuomopdonorus — ydeHue O (HOPMUPOBAHMM BHEIIHEro OOJMKAa pacTeHUit
(kM3HEHHON (OpMBI) B XOJ€ DBOJIOUUU TIOJ BIUSHUEM IIOYBEHHO-KIMMATUYECKUX U
LEHOTHYECKUX YCIIOBHMA, CBSI3aHHOTO C PUTMOM Pa3BUTHUS U MPUCIIOCOOIIEHHOTO K COBPEMEHHBIM
YCIIOBUSIM OKpyXKaromieu cpelipl. DxoOnomMopdoorus — HayKa KOMIUIEKCHasl,
copMHpOBaBIIasiCs HAa CTHIKE KOJOTUH, MOP(OJIOTMH U aHATOMHM PACTEHUH, CHCTEMATHUKU
pacTeHui, (PUTOLIEHOJIIOTUH U UMEIOIIAsl SBOTIOIMOHHYIO HAPaBJICHHOCTb.

OuTOMHIMKAIMA — CIOCOO OIIEHKM AHTPOIOTEHHOM HAarpy3kd IO pPEaklUud Ha Hee
pPacTUTEIbHBIX OPTaHU3MOB U UX COOOIIECTB.

[TocnenoBarenbHOCTh Y4E€OHBIX BCTPEY B COOTBETCTBHM C TEMAaTHMUYECKUM IUIAHOM
JTUCIUILTUHBL:

Tema 1. Hcropuueckuil acmekT u3yueHHs >KM3HEHHBIX ¢opm (KDP) pacteHuil.
JlokazaTenbcTBa PeIyKIMOHHON TEOPUU UX SBOJIOIUH.

Tema 2. Dxonoro-mopdomnoruueckas cuctema K pacrennii U.I'. CepebpsikoBa.

Tema 3. YueOHo-uccnenoBaTenbckas padora cTyaeHTOB: «OmpeeneHre M OMHUCAHHE
K pacrenuii».

Tema 4. ®uroneHorndeckuit mnoaxon B uzydeHuun KO pacrenmit. Cucrema KO
pactenuii .M. 3o3ynuna (1961, 1968), nytu 3Bononuu.

Tema 5. Knaccudukanus KO tpasaucteix pactenuii O.B. CMupHOBO# ¢ coaBTOpamu
(1981), mytu sBomonuu. OHTOreHeTHUeckuil noaxon B usyueHun K@ pacrenunii. Onucanue u
onpenaenenne KO pacTeHuii B C€30HHOM KJIMMaTE.

Tema 6. YueOHo-uccnenoBaTenbckas paboTta cTyleHToB: «OmpeneneHue M OMHCaHUE
KO pactenuit» (mpoaokeHue TeMsl 3).

Tema 7. 3ammra pedepaToB U KOHTPOJIBbHAS paboTa 1Mo 3koobromopdonoruu.

Tema 8. OcHOBBI PUTOMHAUKAIIIH.



Tema 9. @uykryupyromas acUMMETPUS JAPEBECHBIX PpACTEHUM KaK HMHIUKATOP
3arpsi3HEHUS BO3IYIIHOW cpeabl (Ha mpumepe Betula pendula).

Tema 10. OmnpeneneHue SKOJIOTMUECKOTO ONTUMyMa pAacTeHMM Ha OCHOBAaHUU
HKOJIOTUYECKUX TIKAJI.



MMUHHCTEPCTBO HAVKU U BBICHIEI'O OBPA3OBAHUS
POCCUNCKOU OENEPAILINN
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE

YUPEKACHUE BBICIIETO 00pa30OBaHMUsI
«TFOMEHCKHWU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«DKoJormyeckasi 0€30macHOCThY
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas nporpamMma): buoskomnorus
dbopma oOydeHus: ouHast

Tpynoemkocts aucuumianHbl (moayJsi): KomnuecTBo 3adeTHblx eauHun - 4, 144
aKaJeMHUYCCKUX Yaca.
dopMa NPOMeKYTOUHOM aTTecTauum: DK3aMeH
esn 1 32124 0CBOEHM S AUCUMILIMHBI (MOXYJIs1)

[lenpt0 AUCHMIUIMHBI «DKOJOTHYECKass O€30MacHOCThY SBISETCA (GOpMUpPOBAHUE Y
CTYJICHTOB TIOHSTHH 00 OCHOBHBIX JKOJIOTHYECKHX 3aKOHOMEPHOCTSX, (DOPMUPYIOIIHMX Cpery
0OUTaHUS KUBBIX OPraHU3MOB, BKJIFOYAs YEIIOBEKA.

3agaun: chopMuUpOBaTh IMPEACTaBIECHUS 00 OCHOBHBIX pHUCKaX, CBS3aHHBIX C
HapyILIEHUEM COOTBETCTBUS MAapaMETPOB 3TOM CpeAbl IKOJIOIMYECKUM IMOTPEOHOCTAM
OpraHU3MOB; B@KHEMIIMX NPUYMHAX ECTECTBEHHOM M aHTPOIOIE€HHOM INPUPOJBI,
NPUBOAAIIME K  IOSABJICHMIO OIIACHBIX ~ M3MEHEHUHM B OKpYXKalIeW  cpene
(karacTpouuecKkue MPUPOIHBIC SBJICHUS, IJIOOANbHBIE KIMMAaTHYECKUE H3MEHEHHS,
3arpsi3HEHUE TMPUPOAHBIX CPEl M HCTOLIEHUE IPUPOIHBIX PECYPCOB, SBISIOLINXCS
OCHOBOHM CYIECTBOBAHMs HM3HM Ha IUIAHETE); MPEJCTABICHHE O MOCJIEACTBUAX ITHX
SIBJIGHUM NIl YEJIOBEKa, a TaKXKe O BO3MOXKHBIX PELIECHUSX MPOOJIEMbl 3KOJOTHYECKON
0€30IacHOCTH M COBPEMEHHBIX TEXHOJIOTHSX, MO3BOJISIONINX CHU3UTH SKOJIOTUYECKUE
PHUCKH.

I[Inanupyembie pe3yjbTaTbl 0CBOEHHUS
B pesynbTate 0CBOCHHUS TUCHUIUTMHBI CTYJCHT (OPMHUPYET CIETYIONHe KOMIESTSHIINH:
OIIK-2 - ctocOOHOCTBIO UCTIONIB30BaTh IKOJOTHYECKYIO TPAMOTHOCTD M 0a30BbIE 3HAHUS
B oOnactu (u3MKM, XUMHH, HayK O 3emje M OWONOTMM B JKM3HEHHBIX CHTYallUsX;
IPOTHO3UPOBATh  MOCIENCTBUS ~ CBOell  mpodecCHOHalbHOW  JesITeNbHOCTH,  HECTH
OTBETCTBEHHOCTbH 33 CBOU PEIICHHS

[IK-2 - cmocoOHOCTHIO TPHUMEHATh Ha MPAKTHUKE TMPUEMBbl COCTaBICHHS HAy4HO-
TEXHUYECKUX OTYETOB, 0030POB, aHATUTHUYECKUX KAapT M TMOSCHHUTEIBHBIX 3alUCOK, M3JIaraTh U
KPUTHYECCKH aHAIM3UPOBATh MOyY4aeMyl0 WHPOPMAIIUIO U MPEICTABIATh PE3yIbTAThl IMOJIEBBIX
1 1a00paTOPHBIX OMOJIOTHYECKUX HCCIIECTOBAHUI

3HaTh: COBPEMEHHYIO SKOJIOTHYECKYIO cuTyanuio B Poccunm m B Mupe, TpUUYMHBI
9KOJIOTUYECKUX PHUCKOB, TMPHUHIIUIBI 00ECIICUCHUS YKOJIOTHIECKOM O€30MacHOCTH; OCHOBHBIC
OPUHIUIBL  (POPMUPOBAHUS  SKOJIOTUYECKOH  O€30MacHOCTH; OCOOCHHOCTH  OOecredYeHus
IKOJIOTHUYECKOM 0€30MmacHOCTH B TeXHOCHEpe U ypOOIKOCUCTEME.

YMeTh: AEMOHCTPUPOBATH 0A30BbI€ MPEACTABIECHUS O IPUPOJHO-PECYPCHOM MOTEHLIMAIE
Y OCHOBHBIX 3KOJIOTHYECKUX MPoOIeMax pa3iuyHbIX pernoHoB Poccun 1 Mupa; 0 COBpeMEHHBIX
MIOIX0JaX K CHWKEHHUIO IKOJIOTUYECKUX PUCKOB B PA3JIMYHBIX OTPACISAX HAPOJHOTO XO3SICTBA;
BbIOMpPATh, KPUTHUYECKH AaHAJIU3UPOBATh MOJYUYCHHYI0 HMH(DOpPMALMI0 U  TPEICTaBIATh



pe3yiabTaThl UCCIEAOBAaHUN; MOACIUPOBATh CUTYALMIO IIPU IPUHATUM ONPEACIIEHHBIX PEIIECHUN
B cpepe 3KOJIOrnyeckoit 6e30MacHOCTH.

Brnaners: HaBbIKaMU TOMCKa JOCTOBEPHOH HH(OpMAMM O TEKyLIeH 3KO0JIOrMYecKoi
CUTyalllu, HaBbIKaMU 00€CTI€YeHHs SKOJIOTHYECKON 0€30MaCHOCTH; METOJaMH TPE/ICTaBICHUS U
IIPE3EeHTAllMd MaTepUaJIOB KaK JUIsl KOMIETEHTHBIX CIIELUAIUCTOB B chepe MpUpo100XpaHbl, TaK
U IS HECTIEIIMAIIUCTOB.

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)
1. Oxonoruueckuii "KpU3UC OTHOLIEHUI" YeIOBEKA U PUPObI
2. Hy»HO 11 0XpaHATh NpUpory?
3. Kakoii puck (yrpo3a) BO3HUKaeT IPU U3MEHEHUHU KayecTBa Cpeibl CaMOr IPUPOJION /

YEJI0BEKOM?

4. KauecTBO OKpY’KarOUIEH CpeIbl

[Tpupoanbie pecypchl UX BHIBI, 3HAUCHHUE U OXpaHa.

6. Oxomoruueckas 6e3omacHoCTb. COBpeMEHHbBIE MOAXOAbI K CHIIKEHUIO IKOJIOTHYECKUX
PHCKOB.

7. TlpupoaHble pecypchl, UX 3HAUEHUE U OXPaHa.

8. AnpTepHaTHBHAs dHepreTuka. MexayHapoaHOE COTPYIHUYECTBO B 00IaCTH
AKOJIOTMYECKOM 0€301acHOCTH.

9. Ilpuknaanble 3HaHUS 00 KOJOTUYECKONW OE30MaCHOCTH

10. Oxonoruueckas 6€30MaCHOCTb B YpOOIKOCHCTEME

11. OcoGeHHOCTH TOPOACKON Cpebl

12. TIpupoagHO-TEXHOT€HHbIE KOMIIOHEHTBI TOPOJCKOM CpeIbl

13. Co3nanre MTHTEPAKTUBHOM KapThl

14. T'opox kak aptedakt

15. O6pa3 ku3HU U HKOJIOTHYECKass 0€30MaCHOCTh

16. 'opoackoii kBect

17. bynyiiee ropoACKUX CUCTEM

18. [Ipe3enTanus npoekra

19. KoncynbTanus nepen 3Kk3aMeHOM

20. Dk3ameH (Dxojoruyeckas 6€30MacHOCTD)

9]



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAILIMSA K PABOYEN ITPOT'PAMME JJUCLUATIIMHBI (MOJIYJIS)
«IKOJIOTHYECKAs TCHETUKA»
Hampasnenue noarotosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskomnorus
¢dbopma oOydeHus: ouHast

Tpynoemkocts aucuMmianHbl (moayJsi): KomnuecTBo 3adeTHbIXx eauHun - 4, 144
aKaJeMHYECKHX Jaca.

®opMa NPOMeKYTOUHOM aTTecTalum: DK3aMeH

ey 1 33124 0CBOEHM S TUCUMIIIIMHBI (MOXYJIs1)

e Ilenpro TUCHMITUHBI ABIAETCS MOMydyeHHE 0A30BBIX 3HAHUI O BIUSHUU TOKCHKAHTOB W
MyTarecHOB Ha TEHETUYECKHE CTPYKTYPhl KICTKH, aHAJU3UPYIOTCS MEXaHU3MBbI
dhopMHUpOBaHUS MyTallUN

e B mporecce uzydeHus TUCIHUILTUHBI OaKaTaBphl PEHIaoT CISAYIONUE 3a1a4u:

e I3y4ynTh KJIETOYHBIM CHCTEMAaM 3alllUThl, AHTUOKCUIAHTHBIM CHUCTEMaM U OCOOCHHOCTSIM
uX (pyHKIHOHUPOBAHUS

e PaccMoTpeTs hapMakOreHETHUECKHUE TECTHI M MOJICKYJISPHYIO TUATHOCTHKY

e V3HaTh KaK OLICHMBAECTCS T€HETUUYECKHUI Tpy3 B MOIMYJSIUSAX U CUCTEMbl CKPUHUHTA U
MOHUTOPUHTIA 32 3arpsI3HEHUEM CPEJIb

I[lnanupyembie pe3ybTaThbl 0CBOEHHUS
B pesynbraTe 0CBOGHUS TUCHMILIMHBI CTYIEHT (POPMUPYET CIIEeAYIONe KOMIETEHINH:
OIIK-7 - cHocoOHOCTBIO TPUMEHATH 0a30Bble MpEACTaBICHHST 00 OCHOBHBIX
3aKOHOMCPHOCTAX W COBPEMCHHBIX JOCTHIKCHUAX TCHCTHKHM W CCJICKIHWH, O TICHOMUKC,
IPOTEOMHKE

[IK-2 - crmocoOHOCTBIO NPUMEHATH Ha MpPaKTHUKE IPUEMBbl COCTaBICHHS HAy4HO-
TEXHUYECKHUX OTYETOB, 0030pPOB, aHATUTHUYECKUX KapT M MOSCHUTENBHBIX 3alMCOK, U3JIaraTh U
KPUTUYECKH aHAJIM3UPOBATh MOJy4yaeMyl0 MHPOPMALUIO U MPEACTABIATh PE3YJIbTAThI MOJEBBIX
1 1a0OPaTOPHBIX OMOIOTMYECKUX HCCIEIOBAHUI

3HATh: OCHOBHBIC CIIOCOOBI pCaKkunu OpraHnu3MoOB Ha MCHAOIINECA YCIOBUA CPCABI.

YMerTsb: JEMOHCTPUPOBATH 0a3oBbIe MIPE/ICTABICHUS no OCHOBHBIM
TeHETUYECKUM, OMOXUMUYECKUM,  (U3UOJIOTMYECKUM  MpOLeccaM  TOBPEXKACHUS  KIIETOK
pacTeHU U KUBOTHBIX, IPUMEHATh X Ha MPaKTHKE, KPUTUYECKU aHATU3UPOBATH MOTYyYEHHYIO
MH(GOPMALIMIO U MPEJCTABISTh PE3YJIbTAaThl UCCIETOBAHUIM.

Bnagets: HaBbBIKAMH K HaquO-HCCHeHOBaTeHBCKOﬁ pa60Te, npernogaBaHu0 OCHOB
JKOJIOTHYECKOMH TCHCTUKH, BEACHUIO TUCKYCCHH.

Kparkoe conepxxanue 1MCUMIIMHBI (MOXYJIs1)

1. Ponb sxonorndeckux (pakTopoB B peaqn3alnuu padoThl TEHETUYECKUX CUCTEM
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@akTOpbI CPebl U HACIIEICTBEHHOCTD

MyTareHHOCTh ¥ TOKCUYHOCTb BELIECTB

MeTobl OLICHKH TOKCHYHOCTU U MYTareHHOCTH BEILECTB
MyTareHsl 1 MEXaHU3MBbI UX BO3ACHCTBUS

MexaHu3Mbl JEUCTBUS MyTareHOB

I'eneT4eCcKUi CKPUHUHT U MOHUTOPUHT

TecT —cucTeMBI U1 CKPUHUHTA BEILIECTB

CriOHTaHHBIN U HHOYLIMPOBAHHBIN MyTareHes3

. CrioHTaHHbI MyTarenes: oco0eHHOCTH (POPMUPOBAHUSI OTBETA
11.
12.
13.
14.

Dxonornyeckue B3anMoiecTers. CuMOno3

Pa3nble ciocoObl MOCTpOeHHs] CUMOMOTUYECKUX OTHOLLIEHUI OpraHu3MOB
I'eHeTHyecKkasi TOKCUKOJIOTHSI

['eHOTOKCUYHOCTB U METOJIbI €€ U3YUECHHUSI

. MyTarensl (Gpu3HYECKON MPUPOIBI
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

dusnueckre MyTareHbl 1 0COOEHHOCTH UX JIeHCTBUSA
MyTtarensl XuMHueckoil npupozsl. HegTsiHOe 3arpsi3sHeHNe Kak MyTareHHbIN (akTop
Oco0eHHOCTH AEUCTBUSA XUMUUECKUX MYTareHOB
buotpanchopmaryist KCEHOOMOTHKOB

Busl KCeHOOMOTHKOB U HEUTpaIu3auus ux AeHCTBUSL
buonoruueckue gpakTopbl MyTareHesa

Bupl 6nonoruueckux MyTareHoB 1 OCOOCHHOCTH MX JEHCTBUS
3amuTHBIE CUCTEMBI KJIETOK MPH JIEHCTBUU CTpecc-PpaKkTOpoB
OKHCHAUTENBHBINA CTPECC U AHTUOKCUIAHTHI

I'eneTrka ycToiunBOCTH K (haKTOpaM Cpe/Ibl

I'eneTnueckue MexaHU3Mbl YCTOWYUBOCTU OPraHU3MOB
AHTHUMYyTareHes

MexaHn3MBl ACUCTBHS AaHTUMYTAare€HOB

['eneTnueckuii rpy3 ¥ FeHETUYECKUH MOHUTOPUHT MOIYJISUN
MeToabl OLICHKH T'€HETUYECKOT0 Tpy3a



MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS
POCCUICKOU ®EJEPALIUN
denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yUpeKJIeHUE BBICILIEr0 00pa3oBaHUs

«TIOMEHCKUI T'OCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTAIIUS K PABOYEM I[TPOI'PAMME JIUCLIATIMHBI (MOJIYJIS)
«IKOJIOTHS U PAIMOHAIEHOE TTPUPOOTIOIH30BAHNECY
Hanpagsnenue noarorosku (cnenuanbHocTh): 06.03.01 buonorus
npoduis (crenuanusaiys, MarucTepckas nporpamMma): buoskosnorus
dbopMma oOyueHus: ouHas

O0beM qUCHMILVIMHBI (MOaYJIs1): 4 3.€.
®opMa NPOMEKYTOYHOM ATTECTALUM: DK3aMEH.

Henau n 321241 0CBOEHUS M CUMILIAHBI (MO1YJIs1)

HeJ'II)IO JUCHUIUIMHBI  SABJIACTCA IMOJTYYCHUC 0a30BLIX 3HAHUH O BBaHMO}IeﬁCTBHH OpraHu3MoB C
OKpYXaroIIe cpeloi Ha ypOBHE OCOO€H, MOMYJSAIMA M COOOMIECTB M CHOCO0aX pPalMOHAIBHOTO
MIPUPOIOTIOTH30BAHMS.

B npomecce u3ydeHHs ~ AMCHUIUIMHBI  OOydYarompecs  pemaloT — CIeAyIoIUue  3aJadu: B
CHUCTEMAaTHU3UPOBAHHONW (OpME  yCBAaWBAIOT TIPEJACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
B3aMMOJICHCTBHSI OPraHU3MOB C OKpYXKAIOUIeW cpenoil, OopraHu3aluu MOMYyJISIud H COOOIIECTB,
paroHaNIu3ay MPUPOIAOIIONIb30BAHNUS.

[Inanupyemble pe3y/jbTaTbl 0CBOCHHSA

B pesynbrare ocBoenuss OOIl OGakanaBpuaTa BBIIIYCKHHMK JOJDKEH OOJIaaTh CIETYyIOUIUMHU
KOMIIETCHIIUSIMHU:
- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI MPABOBBIX 3HAHUN B Pa3iMUHBIX c(hepax >KU3HEAEATEIbHOCTH
(OK-4);
- CIIOCOOHOCTBIO HCHOJIB30BATH HKOJOTHYECKYIO0 TPAMOTHOCTh M 0a30Bble 3HAHHMS B 00JAcTH (PU3MKH,
XUMHH, HayK O 3emje U OHMOJOTMM B XU3HEHHBIX CHUTYyalMsX; MPOrHO3UPOBATH IOCIEICTBUS CBOEH
npodecCHOHAIBHOMN 1eATeNbHOCTH, HECTH OTBETCTBEHHOCTH 3a cBou petteHus (OIIK-2);
- CIIOCOOHOCTBIO TPUMEHSATH 0a30BBIC TMPEICTaBJICHUST 00 OCHOBaxX OOIIEH, CHCTEMHOW W TPHKIATHOU
HKOJIOTMH, TPUHIMIIEI ONTUMAIBHOIO MPUPOAOIOIb30BaHUSI U OXPaHbl NMPHUPOJbI, MOHUTOPUHIA, OLIEHKH
COCTOSIHUSI IPUPOTHOM cpelibl U oxpaHbl xkuBoi npupo il (OIIK-10);
- TOTOBHOCTBIO UCIIOJIB30BATh MIPABOBBIE HOPMBI UCCIIEIOBATEIbCKIX PA0OT M aBTOPCKOTO MpaBa, a TaKxke
3akoHozarenbcTBa Pouccuiickoit denepannn B 00JacTH OXpaHbl MPUPOJBI U MPHUPOAONOJIB30BAHUS
(OIIK-13).

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI 00YYaIOUIUICs T0JIKEH:

3HaTh: OCHOBHBIE MPE/ICTABICHUS O 3aKOHOMEPHOCTSX B3aUMOJICHCTBUS OMOJIOrMYECKHX 00BEKTOB
C OKpYJKaIoIeW cpefiol Ha ypOBHE OpTraHW3Ma, TOMYJSIMA W COOOIIECTBA; OCHOBHBIC MPUHIIMITHI
palMOHAIBHOTO MPHPOJIOTIONBE30BaHMs, OCHOBHI 3akoHoJaTenbcTBa Poccuiickoit denepanmu B obiaactu
OXpaHbl MPHUPOJABI U MPUPOJIONOIL30BaHMS; 0a30BbI€ MOJOKEHHSI KOHLENIHUHA YCTOWYMBOTO DPA3BUTHS;
OPUYMHBl ¥ TOCHEACTBHA  TJ00aJbHOTO  JKOJOTHYECKOTO KPHU3HMCa; MEXaHM3Mbl  HapylICHHS
HKOJIOTUYECKOTO PAaBHOBECHS

YMeTh: NPUMEHATh  JKOJIOTMUECKHE NPHUHLUIBI U 3aKOHOMEPHOCTH, BAXKHBIE IJISl MPAKTUKH
MIPUPOJIOTIONB30BAaHUS M OXpaHbl MPHUPONbI, MPU pPEIIEHUH 3aJad; JIEMOHCTPUPOBAThH 0Oa30BbIE
NpeCTaBiIeHNuss 00 OCHOBHBIX 3aKOHOMEPHOCTAX B3aUMOACWCTBUS OpraHM3Ma C OKPY)Kalollel cpesoH,
KPUTHUYECKH aHAJU3UPOBATh IOJIYYEHHYI0 HH(GOPMalMI0O U  MPOTHO3UPOBATH  HKOJIOTHYECKUE
MOCJEICTBHS; IPUMEHATh 3HAHUS O CrIoco0ax OXpPaHbl MPUPOBI IIPU PEIICHUH 3a/1a4.



Kpatkoe cogep:xanue TMCHHMIIMHBI (MOYJIs1)

TeopeTnyeckasi 4acThb (TeMbl JIEKIUI1)

OCHOBHbBIE OHSTHS YKOJIOTHMHU. DKOJIOTHYECKUE 3aKOHBI U MpaBUia
AyTaKonorus

JleMaKoIorus

CunsKoJ0THS

buocdepa — rmobanbHas skocucTema 3emiu

[Tpo6iembr buocdepsr

buopasnoobpasue u ero oxpana. buonponykrusHocts bruochepst
[Ipupoaononas30BaHue: TOHITHE W BUIBI

PN R WD =

IIpakTH4yeckas yacThb

CucrtemHas 3KoJorusi (ceMUHap)

DKoJoTus U KyJIbTypa (CeMUHap)

[Tpo6nems! ayTakonoruu: « BepkuBIIMiD» (MHTEpakTUBHAS (opma)

[IpuknanHoe 3HaUEHUE ayTHIKOJIOTUU (IPOCMOTP PUiIbMa, 0OCYKICHHE U HaTMCaHHE KOTHUTUBHOIO
acce)

5. Crpykrypa nomyisinuu (CeMuHap)

6. T'eomerpus nomynsuuu (MHTepakTHUBHAS Gopma)

7

8

b S

MHoroob6pasue 3KOCUCTEM (CeMHUHap)

. DKOCHUCTEMHBIH qu3aifH (PaKTUKYM I10 PEIICHHIO 3a]1a4)
9. Crpykrypa buocdepsl: rae 3akaHuMBaeTCs KU3Hb? (CEMUHAp)
10. Konnermust Hoocdepsr: rae naunnaercs pasym? (ceMuHap)
11. AnprepHaTUBHbBIE HCTOUHUKH SHEPTUU (Keiic)
12. CoBpemeHnHbIe po0eMbl 6rochepsl (KoH(pepeHIns)
13. buopaznooOpasue (nmpocMoTp uabma, 00CykKIeHNE U HaMMCaHuEe KOTHUTUBHOTO 3CCe)
14. VIckyccTBEHHBIE CUCTEMBI (KEHC)
15. Knaccuduxaruu npupoaHbIx pecypcon: "HeTsipe cTuxun" (ceMuHap)
16. IIpomeicen u nepenpombicen: "Ypobopoc" (MpakTUKyM MO PELISHUIO 3a1a4)
17. IIpobnema otxoa0B: "Zero waste" (IUCKycCHsI)



MMHUCTEPCTBO HAYKU U BBICIHIEI'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEKIEHUE BBICIIETO 00pa30BaHMS

«TFOMEHCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

AHHOTALIMSA K PABOYEM ITPOI'PAMME JUCLUITIMHBL (MOY JIST)
«DKO0JIOTHS PAaCTeHUN C OCHOBAaMH (PUTOLIEHOJIOTUI
Hampasnenue noarorosku (crnenuanbHOCTh): 06.03.01 buonorus
npoduis (crenuanu3alys, MarucTepckas rnporpamMma): buoskosnorus
¢dbopma oOydeHus: ouHast

O0bem qucuMnIMHLI (MoxyJs): 4 3a4. efl.
®opmMa NPOMEKYTOYHOM aTTECTALMHU: DK3aMEH.
enu u 321241 0CBOEHHA IMCUMILINHBI.

Lenp mucouImIvHLl — U3y4EHHE 3aKOHOMEPHOCTEM B3aMMOOTHOLIEHHUNM  MEXKIY
pacTeHHsMH U cpenoil ux oOuTaHHUs, aHATOMO-MOP(OIOrHUecKHUX aJanTauuil ocobei,
reTepPOreHHOCTH MOMYJISLUHN, CTPOCHUS (PUTOLIEHO30B.

3agaum Kypca:

1) M3y4uuTh BIMSHUE CPEIbl HA PACTUTEIbHBIM OpraHmM3M, OCOOCHHOCTH PACTCHUH pa3IMYHbBIX
HKOJIOTMYECKUX TPYIII;

2) nath MOHATHE O PACTUTEIBHBIX COOOIIECTBAX, UX CTPOCHUHU, YCTOWYMBOCTH U IMHAMHUKE;

3) u3yuuTh (HaKTOPBI TE€TEPOTEHHOCTH M OCHOBBI YCTOWYMBOCTH TIOMYJISIIUN PACTCHHUIA;

4) naTh MpeaCTaBICHHE O JIAOOPATOPHBIX U TOJIEBBIX METOJaX 3KOJOIMYECKHX HMCCIIEeOBAHUM
pacTeHuil.

Ili1anupyemblie pe3yabTaThl 0CBOCHUS.

OIIK-10: crtocoOHOCTRIO TPUMEHSITH 0a30BbIE MPEACTABICHUS 00 OCHOBAaX OOIIEH, CHCTEMHOU 1
MPUKJIATHON IKOJIOTUH, MPUHIIMITBI ONTUMAIBLHOTO MPHUPOAONOIB30BaHUS H OXPAaHBI MPUPOJIHI,
MOHUTOPVWHTIA, OLICHK! COCTOSIHUSI IPUPOJTHOM CPEIbl U OXPaHbl )KUBOW MTPUPOJIBI.

[TIK-2: crocoOHOCThIO MPHUMEHATH Ha TMPAKTUKE MPUEMbl COCTABICHUS HAYYHO-TEXHHUYECKUX
OTYCTOB, 0630p0B, AHAIIUTHYCCKUX KapT U MOACHUTCIBHBIX 3allMCOK, HM3JIaraTb U KPUTHUYCCKU
aHAIM3UPOBATh TMOJNy4aeMyl0 HWHGPOPMAIUMI0 U MPEACTABIATh pPE3yJbTaThl MOJEBBIX H
1a00paTOPHBIX OMOTOTHIECKUX MCCIICIOBAHUN

B pe3ynbraTe 0CBOSHUS NUCIUIUIMHBI CTYACHT JOJKEH:

3HAaTb IOHATHA W TCPMHHBI, 3aKOHOMCPHOCTHU BO3}1€I710TBI/I$[ 9KOJIOTHUYCCKUX (baKTOpOB Ha
pacTeHuss W (DUTOICHO3bI, MPHUHIMUIBI OIEHKH COCTOSHUS TPUPOAHOW CPEAbl; MEpHI,
HAIpaBJICHHBIC Ha OXpaHy IMIPUPOJAbI; OCHOBHBLIC MCETObI J'Ia60paTOpHI)IX U TOJEBBIX
IKOJIOTMYECKUX HCCIEAOBaHUN pacTeHUud U (UTOLEHO30B, OMOMHINKAIIMOHHBIX MCCIEAOBaHUM,
IMPUHIUITBL IpeaCTaBIICHUA PEIYJILTATOB TIOJICBBIX n J'Ia60paT0pHI)IX OMOJIOTMYECKUX
HUCCIEI0BaHUI;

YMETH pa6OTaTB C UCTOYHUKaAMU I/IH(l)OpMaIII/H/I, IMPUMCHATH TCPMHUHBI, IOHATUA JIA OIIMCAHUA
OCOOCHHOCTEH pacTEeHUIl pa3MUYHBIX SKOJIOTHUECKUX TPYMM, PACTUTENBHBIX COOOIIECTB,
OLICHUBATH BOS}I@fICTBI/IH OKOJIOTUYCCKUX q)aKTOPOB Ha PpaCTUTCIIBHBIC OpraHu3Mbl U
COOOIIIeCTBA; MJIAHUPOBATh MCCIEIOBAHMs, 00padaThIBaTh MOTYYCHHBIE JaHHBIC, IPEJICTABISTH
pe3yJIbTaThl HCCIIEIOBAHUM.

Kpartkoe cogep:kanue JUCHUNIIMHBI
1. OcHOBHBIE HaIlpaBJIEHUS U YPOBHU SKOJOTUYECKUX UCCIIEIOBAHUM pacTEHUN.
2. OOmue 3aKOHOMEPHOCTH JACHCTBUS HKOJIOTHIECKUX (haKTOPOB.
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10
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Boga kak sxonoruyeckuit ¢pakrop.

CBeT Kak 3KOJIOTHUECKHi (akTop.

Temo Kak AKOJIOTUYECKUH (HaKTOP.

Pacrenust u mouBa. Dnaduueckuii pakrop.

DKoJorudeckoe 3HaueHne (PU3NUecKux U XUMHUIECKIX CBOHCTB aTMOCHEPHI.
buoTtnueckue GpakTopsl.

Pactenus B ypbaHU3HpOBaHHOU Cpe/ie.

. Ctpoenue ¢uroreHo3sa.

.1. ®uroneHosnorus kak Hayka. @uUToLEeHO3 U OUOTeOLeHO3.
.2. Ctpoenue ¢uTOIICHO3A.

10.
11.
12.
13.
14.

3. BnustHue pactenuii Ha cpeny.
YcToMUnBOCTh U TMHAMUKA (PUTOIICHO30B.
BnusHue uenoBeka Ha paCTUTENIbHBINA TOKPOB.
Knaccudukanus GuToieHo30B.
Penkue u oxpaHseMbie BUIBI U (DUTOIICHO3HI PErHOHA.
Koncynbranus nepen 3Kk3aMeHOM
DK3aMeH
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