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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo yueObHomy mnpeamety «buonmorus» (manee - Ouosiorusi) Ha
cpeaHeM ypoBHe oOmiero oOpa3oBaHusi paspadoTaHa Ha ocHoBe DdemepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6pa3zoBanue B Poccuiickoit @eneparnpn», @I'OC
COO, Konnenuum mpenogaBanusi y4eOHOro mpenMera «bHOJIOTHs» M OCHOBHBIX
®denepanbHas paboyasi mporpaMMa BOCITUTAHUS .

VYueouniii npenmer  «buonorus» yrioyonenHoro ypoBHs usydenus (10-11
KJIACChl) SIBISIETCSI OJHMM M3 KOMIIOHEHTOB NpeamMeTHoi oOiactu «EctecTBeHHO-
HayuHble npeameTb». CornmacHo  nojoxkeHusM @OI'OC  COO  npodunbHbie
TEXHUYECKHUE MPEIMETHI, H3ydacMble Ha yTIyOJIEHHOM YPOBHE, MPEICTABISIOT COO0OM
criocoObl auddepenuman 00yueHus: Ha YPOBHE CPeHEro oOIIero o0pa3oBaHus U
e, oOecleyuBaolue MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILIMM, CpPEIHUM
o0muM, cpeaHuM IPOo(eCcCHOHATBHBIM U BBICIINM OOpa3oBaHueM. B To ke Bpems
KQKJIbIM U3 3TUX y4E€OHBIX IIPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA IPUOPUTETHOE
pelieHre 00pa30BaTENIbHBIX, BOCIUTATENbHBIX M Pa3BUBAIOIIMX 3aJady, 3a1ad C
npodopueHTaneil o0yJarmMXcss U CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOU
00JlacTM HAy4YHBIX 3HAHWHA, CBS3aHHOTO C OWOJIOTHEH, MEAWIIMHOM, SKOJOTHEH,
MICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamety «buonorus» naer npeacraBieHHe O LEIIX
W 3a7adax m3ydeHus mpeamera «buomorus» Ha yriayOJICHHOM YPOBHE, OINpEIeisieT
o0s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEpKaHUe, €r0 CTPYKTYPHUPOBAHUE TIO
paszzenam u TeMaM, COTJIAaCHO KilaccaM, 00ecreurnBaeT MOCIeI0BaTEIbHOCTh U3YUCHHSI
y4eOHOTO0 MaTepuaiga ¢ Y4ETOM MEXKIPEJAMETHBIX W BHYTPUIIPSIMETHBIX CBSI3EH,
JOTUKM  y4eOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B
nporpamMme Mo OWOJIOTUM peajn30BaH MPHUHIUI TPEEMCTBEHHOCTH H3YUYEHUS C
Owonorueid Ha ypoBHEe 0a3oBoro ooOmiero oOpa3oBaHus, Onmarogaps dYemy
MPOCMATPUBACTCSl HANPABICHHOCTh HAa TOCIEAYIONIEe Pa3BUTHE OHOJOTUYCCKUX
3HAaHWH, OPUEHTHPOBAHHBIX HA CTPaHbl €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHHBIX O 3I0pOBOM 00pa3e KH3HHU, Ha
BOCIIUTaHUE OCPEIKHOTO OTHOIICHUS K OKPYIKAFOIICH TPUPOTHOM Cpesie. cpea.

VYuebnnpiii npeamer «buonorus» Ha ypoBHE CpeIHEro o0OIero oOpa3oBaHUs
3aBepIIaeT OMOJIOTHYECKOe 00pa30BaHKE B IIIKOJIE U OPUCHTUPOBAH HA pacHIupEHUE 1
yriyOJieHne 3HaHUM O0O0Yy4YarollMXCsl O JKUBOW MPHUPOJIE, OCHOBAX MOJIEKYJSIPHOU U
KJIETOYHON OMOJIOTUH, SMOPHOJIOTUN M OWOJIOTHH Pa3BUTHs, T€HETHUKU, CEJICKIUH,
OMOTEXHOJIOTUH, SBOJIOIITMOHHOTO YUCHHS U DKOJIOTHHU.

N3yuyenne yueOHoro mnpenmera «buosnorusy» Ha yriyOJeHHOM YpOBHE
OpPUEHTHUPOBAaHO Ha TMOATOTOBKY Yy4alIuXcsi K MOCJIEIyIOUIEMY MOJYYEHHUIO



Owosioruyeckoro  oOpa3oBaHus B By3aX M OpraHM3alUsIX  CPEAHETO
npodeccuoHaIbHOTO 00pa3oBaHusa. B ocHOBe ero cojaepkaHusi JICKUT CHUCTEMa
OMOJOTUYECKUX 3HAHUMN, TTOTYYCHHBIX TIPU U3YUECHUH YUAITUMUCS, COOTBETCTBYIOIIUX
CUCTEMATUYECKUX pa3/ieJIoB OMOJIOTHH HAa YPOBHE OCHOBHOTO O0IIIETr0 0Opa3oBaHus, B
10-11 xmaccax 3TH 3HAHMS MOJYYAOT Pa3BUTHE. Tak, PaCHIUPSIIOTCS U YIIIyOJISIOTCS
OMOJIOTUYECKHUE 3HAHMS O PACTEHUSX, KMBOTHBIX, Tpubax, OakTepusx, 0 YeIOBEKe,
U3JIATafOTCSl TPUHIUIBI  JKW3HH, JIOTIOJHUTEIBHO BKJIIOYAIOTCS OHOJIOTHUECKHE
JTaHHBIC MPHUKIIATHOTO W IOMCKOBOTO XapaKTepa, KOTOPBIE MOXHO HCIIOJIh30BaTh B
KauyecTBE OPHEHTHPOB MJIA IMOCJeAyIomero BeiOopa mpodeccun. Bo3mokHa Takxke
MHTETpaIvsl OMOJIOTUYECKUX 3HAHUM ¢ COOII0/IeHHEM Tpa(uKOB,

Crpykrypa mnporpammbl 1o yuyeObHomy mnpenmetry «buosiorus» orpaxkaer
CUCTEMHO-YPOBHEBBIM 1 IBOJIIOIIMOHHBIN MOAXOAbI K M3yueHUI0 Ouonoruu. CoraacHo
UM H3Yy4aloTCi CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC ISl >KUBBIX CHUCTEM
pa3HOro YpOBHsSI OpraHM3allMM, OHBOJIOLMK OPraHMYEeCKOro Mupa Ha 3emiie,
COXpaHEHHUs] OMOJIOTMYECKOro pa3HooOpa3us miuaHeThl. Tak, B 10 kimacce uzydarorcs
OCHOBBI MOJICKYJISIPHOU U KJIETOUYHON OMOJIOTHHU, SMOPUOJIOTHH U OMOJIOTUN Pa3BUTHSI,
TeHeTUKM W CEJICKIMHM, OHOTEXHOJOIMH W  CHUHTETUYECKOW  OumoJoruw,
aKTyaIM3UPYIOTCSl 3HAaHUA OOydYalomuxcs M0 OOTaHWKE, 300JI0TUH, AHATOMUH,
¢usmnonorun uenoBeka. B 11 kmacce m3ydaercs SBONIOIMOHHOE YUYEHHE, OCHOBBI
9KOJIOTHH U yUeHHe 0 orocdepe.

HGJIBIO yqe6Horo npeamMeTa «buonorus» sBnsgeTCs OOCSCICUCHHE O6y‘IeHI/I$I
CTyACHTOB OMOJIOTMYECKUM TCOPUAM M 3aKOHaM, HACAM, IPHHIOUIIAM W IIpaBHJIaM,
OCHOBAHHBIM Ha COBpeMeHHOﬁ eCT€CTBeHHO-HaquOﬁ KapTUHC MHpA, 3HAHUAM O
CTPOCHUHU, MHOFOO6paBI/II/I U OCOOCHHOCTSX KJICTOK, OpraHu3mMce, pa3sBUTHMH,
6I/IOHCHO3C, OKOCHUCTCMAX, O BbIAAIOMHUXCA HAYYHBIX 3HAHUAX. HOOCTHIKCHUA,
COBPCMCHHBIC MCCIICIOBAHUA B 6I/IOJ'IOFI/II/I, MNPUKIAAHBIC ACIICKTBI OMOJIOTMYECKUX
3HAHUIM. I[JIS[ Pa3BUTHUA U ITIOAACPIKAHUA MHTCPCCAa YHAIUXCA K OHOJIOTHH MMPUBOJUTCA
00BeM TCOPCTUYCCKOTI'0 MaTcpualla B COACPIKAHUU IIPOTpaMM 11O 6I/IOJIOFPII/I,
Hp@ILYCManI/IBaIOH_II/Iﬁ 3HAKOMCTBO C COBPECMCHHBIMH CTAHOBJICHHAMH W PA3BUTUCM
STOM WJIM MHOM 00JIacTH 6I/IOJIOFI/IPI, BKJIaJd OTCUCCTBCHHLBIX M 38pY6C)KHBIX YUYCHBIX B
peuIicHucC OHOJIOTMYECKHUX M DKOJIOTHUECKHX HpO6J’I€M.

Henp m3yuenus yueOHoro mnpeamera «buonorus» Ha yriyOJ€HHOM ypOBHE —
OBJIaJICHHE O0YYAIOIIMMHUCS MPUBOAUT K MOCTPOCHUIO CTPYKTYPHO-(PYHKITMOHATEHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOrO0 paHra U NPUOOPETCHUIO yMEHUH,
MCII0JIb30BaTh 3TU 3HAHMUS B 3aBHUCHUMOCTH OT MHTEpeca K OmpeneiaéHHOW oOiacTu
podeCcCHOHATLHOM NeATeTbHOCTH, CBSI3aHHOM ¢ OMOIOTHEH, M K BBRIOOPY yueOHOTO
3aBeJIeHUs 7S IPOIOJKEHHS] OMOJIOTUYECKOTO Pa3BUTHS. 00pa3oBaHueE.

JlocTmkeHue 1ienn u3yudeHust npeamera «buosnorus» Ha yriyOJeHHOM YpOBHE
OCTOPO>KHOTO PEUIEHMs CIEAYIOIIMNX 3aau:

OCBOEHHUE O0YYEHMSI 3aBUCUT OT CUCTEM OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHLEMIUSAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIpaBUiIaxX, COOTBETCTBYIOIINX COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHE MHPA; O



CTPOCHHH, MHOT000pa3uM W OCOOCHHOCTSX OHOJOTUYECKHMX CHUCTeM (KJIETKa,
OpraHu3M, HOIMYJISAus, BUA, OMOreo1eHo3, Ouocdepa); 0 BbIIAIOIMIUXCA OTKPBITUSAX U
COBpPEMEHHBIX HCCIIEIOBAHUIX B OMOJIOTUH;

oOydyeHre OOyd4arolUMXcsi C METOJaMU TO3HAHUS KUBOM  MNPUPOJBIL:
MCCIICJI0BATEILCKUMHU METOIaMU OMOJIOTMUYECKUX HAyK (MOJICKYJISIPHOM M KJICTOYHOM
Oouonoruu, OSMOPUOJIIOTUM W OWOJOTHHM Pa3BUTHS, TEHETHKH U  CEJIEKIIUH,
OMOTEXHOJIOTUM M CHHTCTHUYECKOH OHOJIOTHH, MAJICOHTOJOTHH, SKOJIOTHH); METOIbI
CaMOCTOSITEJILHOTO TIPOBEJCHHSI OMOJOTHYECKMX HMCCIIEIOBAaHUN B J1a00paTopuu W B
npupoe (HaOIr0IeHne, U3MEpPEHNe, SKCIIEPUMEHT, MOJCITUPOBAHUE);

OBNIaJiecHUe OOydaromMMucsi TpeOyeT HaBBIKOB: CAMOCTOSTENBHO HAaXOIUTh,
aHAIM3UPOBATh W MCMOJb30BaTh OHOJOTHYECKYI0 HH(OPMALUIO; MTOJIb30BATHCS
OMOJIOrMYeCKO TEPMUHOJIOTUEH U CUMBOJIMKO; COXPAaHUTh CBSI3b MEX]Yy pPa3BUTHEM
OMOJIOTMYECKUX W  COIHMATbHO-D)KOHOMHUYECKMX H  JKOJOTHYECKHX IMpoOJIieM
YeJIOBEYECTBA; OIICHUBATh  IOCJICJACTBUS  CBOCH JICATEIPHOCTH B  OTHOLICHHUH
OKpY>Karolen MpUpOJIHOMN Cpeibl, COOCTBEHHOTO 3/I0OPOBBS U 3I0POBbSI OKPYIKAIOLIIX
mofiei; 00OOCHOBBIBATh W COOMIOAATH MeEphl  NPOYUIAKTHKH  HUH(EKIIMOHHBIX
3a0oeBaHuil, MpPaBWJI TOBEACHUS Ha NPUPOAEC U obOecreueHus Oe30MacCHOCTH
COOCTBEHHOM KU3HEACATEILHOCTU B PUPOTHBIX u TEXHOT€HHBIX
cpenax; 0XapakTepHu30BaTh COBPEMEHHBIC HAYYHBIC OTKPHITHS B 00JaCTH OMOJIOTHH;

PasBUTUC HHTCIUICKTYAJIBHBIX HW TBOPYCCKUX criocoOHOCTeM yHalmuxcst B
nponecce 3HAaKOMCTBa C BbIAAOIIMMHUCA OTKPBITUSAMHU W COBPECMCHHBIMH
HCCIICJOBAHUAMU B 6I/IOJIOFI/II/I, peuraromyMn - UXx HpO6JICMBI, MCTOHOHOFHCﬁ
OMOJIOTHYECKUX HCCHCI[OB&HHﬁ, MMPOBCACHUCM JKCIICPUMCHTAJIbHBIX HCCHCﬂOBaHHﬁ,
peuicHuEM OMOJIOTMYECKUX 3agad, HCCICIJOBAHUECM OMOJIOTUYECKNX OOBEKTOB W
IMponIcCCOB;

BOCIIUTAHUC Y 06yqa10mnxc;1 OCHHOCTHOI'O OTHOIICHHUA K JKUBOM opupoac B
ocJioMm M K €€ o0BeKTaM U ABJIICHUAM, ABJIAIOTCA OCHOBaAMM FeHEeTUYECKOM
I'paMOTHOCTH, O6I.LI€I>1 KyJbTYpPbl HOBCACHUA B IPHPOAC; MOATOTOBKA C€CTCCTBCHHO-
Hay4YHBIX 3HaHHﬁ;

oOydyeHHe HaBbIKAM B 00JIaCTU PAAUOAKTUBHOTO MPHUPOAOIOIH30BAHUS
(coburoieHue paBwIl MOBEACHUS B IIPUPOJIE, OXpaHe BUIOB, SKOCUCTEM, OUOChEpHI),
COXpPaHEHUI0 COOCTBEHHOTO 37I0POBbS M  3JI0POBbSl  OKPYXKAIOIIMX  JIFOJCH
(coOmrozieHNEe Mep 3alUTHBIX Mep, obecrieueHrue 0e30TacHOCTH KUZHEIEATSTbHOCTH
B HEM3MEHHBIX MPUPOJHBIX M TEXHOTCHHBIX YCIIOBHUSX) Ha OCHOBE HMCIOJIb30BAHUS
OMOJIOrMYeCKUX 3HAHUI U YMEHUN B TIOBCETHEBHOM KU3HU;

Coznmanuie ycioBUM Uii OCO3HAHHOTO BbIOOpa OOYYAIOIIMMUCS TIO3BOJISET
TPACKTOPUH WHAWBUAYATHLHOTO OOpa30BaHMsI, CIMOCOOCTBYIOIIETO MOCIEAYIOIIEMY
npo(hecCHOHATbHOMY CaMOOTIPEACIICHUIO, B COOTBETCTBHHM C WHIWBHIYaJTbHBIMH
MHTEpPECaMU ¥ MOTPEOHOCTSIMHU PErHOHa.



OO6miee yncIO 4acoB, OTBEACHHBIX JJISl M3Y4YEHUs OMOJIOTUM Ha YIiIyOJEHHOM
ypOBHE cpeaHero oobmiero obpaszoBanms, coctaBiseT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hejiento), B 11 kinacce — 102 (3 B Heneo).

OT16op opraHu3zanMoOHHBIX (OPM, METOJOB W CPEICTB OOydYeHUS OMOJIOTHH
OCYIIECTBIISIETCS C YYETOM CHEIU(PUKH €ro COJACpPKaHUS WM HAMpPaBICHHOCTH Ha
MPOJOKEHNE  OMOJIOTMYECKOr0  00pa3oBaHWS B OPTraHM3alMsIX  CPEIHETO
npodeccruoHaIbHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIIOBUEM TPU OOy4YeHHHM OWOJIOTMM Ha YriayOJeHHOM YPOBHE
ABIISIETCS TPOBEACHUE JIAOOPATOPHBIX M MpakTHUecKux padot. Takke yuactue
oOy4aromMxcsd B BBINOJHEHUU MPOEKTHBIX U Y4YEOHO-UCCIENOBATEIBCKUX pPadoT,
TEMaTHKa OINpPEAETAETCS YUUTEJIeM Ha OCHOBE PEalbHBIX MAaTepUAIbHO-TEXHUUECKHUX
PECYPCOB U MECTHBIX YCIIOBHIA.

COLEPXAHVE OBYYEHUA

10 KJIACC

CopepxaHue npOrpaMMbl, BBIIEJIEHHOE KYPCUBOM , HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHON uToroBoi arrecrauuu (I'MA).

Tema 1. buoJiorust Kak Hayka

CoBpemeHHasi OMoJOTUsT — KOMIUIEKCHAs Hayka. KpaTkas uctopusi pa3BUTHSA
Oouonorun. buonornyeckue HayKu U u3ydaemble UMU MpoOseMbl. DyHIaMeHTaNbHEIE,
MPUKJIAHBIC U TTOUCKOBBIC HAYYHBIC UCCIIEIOBAHUS B 00JIaCTH OMOJIOTHH.

3HadyeHWe OWOJIOTUM B COBPEMECHHOW E€CTECTBEHHO-HAYYHOW KapTHHE
mupa. [Ipodeccun, cBsizanHbie ¢ OWonoruell. 3HaueHWe OMOJOTUU B MPAKTUYECKON
NEATENIbHOCTH YEJIOBEKA: MEIUIIMHA, CEIBCKOE X034MCTBO, MPOMBIIIIEHHOCTh, OXpaHa
MIPUPOIBI.

JlemoHncTpanuun

[optpetsl: Apucrorens, Teodpacr, K. JIlunueir, XK. b. Jlamapk, Y. [lapBuH,
V.Tapsen, I.Mennens, B.W.Bepnanckunii, HW.II. [TaBnos, HW. . Meunukos,
H. U. BaBunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®@. Kpuxk, /1. K. benses.



Tabmuiel u cxembl: «CBsi3b OHMONIOTHHM € JPYTMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMBbI U UX U3YUYEHHE.

JKuBble cucTeMbl Kak NMpeaMeT u3ydeHus: 0noaorun. CBOMCTBA KUBBIX CUCTEM:
€UHCTBO XUMMUYECKOTO COCTaBa, LEJIOCTHOCTh M LEJIOCTHOCTb, CIIOXKHOCTb U
YIIOPSI0YEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOU3BECHUE, PA3APAKUMOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHU3aliy KUBBIX CUCTEM: MOJIEKYJIIPHBIN, KIETOYHBIN, TKAHEBBIMH,
OpraHU3MEHHBIN, MOIMYISIIMOHHO-BUIOBOM, IKOCUCTEMHbINH (OMOreOleHOTHYECKUIA),
ouochepnsrit. [Ipomeccrl, mpoucxomsmmue B BeTepuHApPHOM pekume. OCHOBHBIC
npusHaku >kuBoro. JXKu3ubp kak (opma noanepxkanus marepuu. Hayku, uzyuatomue
’KUBBIE CUCTEMbI Ha PAa3HbIX YPOBHSAX OPraHU3ALUU.

ITOBBIIIICHHUE KBaIM(UKau cucteM. MeTojbl OHOJIOrHUeCKOM
Hayku. HaGmronenmue, U3MEpEHUE, SKCIIEPUMEHT, CHCTEMATH3AIIHS,
MeTaaHain3. [loHsTHE O 3aBUCHMMON M HE3aBUCUMOW mepemeHHou. [InannpoBanue
skcniepumenTa. [loctanoBka u mnposepka rumnore3. HynmeBas rumnoresa. [lonstue
BHIOOPDKM U €€ J0CTOBepHOCTh. Pazbpoc B Ouonormyeckux naaHHbIX. OleHKa
JIOCTOBEPHOCTH pe3ynbTaToB. [IpuunHbI BO3HUKHOBEHHUS pe3yJIbTaTOB
skcriepuMeHnTa. [[oHsATHE CTaTUCTUUECKOTO TECTA.

JlemoHcTpanuu

Tabmuubl  u  cxembl: «KOCHOBHBIE TPU3HAKU KU3HW», «buonornyeckue
cucteMbl», «CBOMCTBA )KUBOM MaTepUm», «YPOBHU OPraHU3alMU KUBOU MPUPOIBDY,
«CTpoeHue KIETKH JKHUBOTHOW», «TKaHM KUBOTHBIX», «CHCTEMBI OpraHu3ma
YeJI0BEUECKOro opranusma», «buoreonenos», «buochepa», «Metonpl u3ydeHHs
YKABOU TIPUPOABDY.

ObopynoBanue: 1abopaTopHOE 000PYIOBAHUE TSI POBEACHUS UCCIICIOBAHUMH,
M3MEpPEHUH, SKCTIEPUMEHTOB.

IIpakTHyeckas padora «lcrnonp3oBanue pa3au4HbBIX METOAOB IIPU U3YYECHUU
KUBBIX CUCTEM.

Tema 3. buoJjorns KJiIeTKm.



Krnertka — cTpykTypHO-(QyHKIIMOHATBHAS €IMHUIIA )KUBOTO. VIcTOpUST OTKPBITHS
kietku. Pabotet  P.I'yka, A. JleBenryka. Knerounass teopuss (T. IlBann, M.
[netinen, P. Bupxo). OCHOBHBIE MOJ0KEHUSI COBPEMEHHOW KJIETOUYHON TEOPUH.

MeTtoapl  MOJEKYJISAPHOW W KJIETOYHOM  OHOJIOTMH:  MHKPOCKOIIHS,
xpomartorpadus, >37eKTpodope3, METOJ MEUeHbIX aToMoB, auddepeHnraITbLHoe
HEHTPU(PYTUPOBAHUE,  KYJIbTUBUPOBAHHUE  KJIETOK. U3VYEHUE  QDUKCUPOBAHHBIX
K1emok . DNEKTPOHHAasT ~ MHUKpockonus. Koxngoxanvhuas  mukpockonus. Bumanvroe
(npudicuznenHoe) usyueHue Kiemox.

JdemMoHcTpanuu

[optpetsl: P. I'yk, A.JleBenryk, T.IlIBann, M. nelinen, P.Bupxos,
K. M. bap.

Tabuuubl U cxembl: «KCBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOI0B MUKPOCKOIIAW.

OO6opy/ioBaHKE: CBETOBOM  MHKPOCKOI, MHUKpOIpEnaparbl pacTUTEIbHBIX,
’KHUBOTHBIX U OAKTePHAIILHBIX KIETOK.

IIpakTuyeckass padora «/3yyeHne MeTomamMu  KJIETOYHOH  OuoyoTUH
(xpomarorpadusi, anexrpodopes, nuddepernuanpHoe ieHTpudyrupoanue, IILP)».

Tema 4. Xumudeckasi OpraHu3anms KJIeTKH.

XUMHUYECKHAMN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMUKPOIJIEMEHTHI. Boa
U €€ POJIb PACTBOPUTEIIS, PEAr€HTAa, YUYACTUE B CTPYKTYPUPOBAHUU, TEIUIOPETYISALINU
KJICTOK. MUHEpanbHbIC BEIIECTBA KICTKH, HX OMOJIOTHYECKast pojib. POb KaTHOHOB H
AHUOHOB B KaMepe.

Opranuueckue BEII[ECTBA kieTku. bruonornyeckue
nosuMepsbl. benku. AMUHOKUCIOTHBIM ~ cocTtaB  OenkoB. CTpyKTypbl — O€IKOBOM
Mouiekysbl. [lepBuunas cTpykTypa Oeika, mentuaHas cBsi3b. Bropuunas, TpetnyHas,
YeTBEPTHUHAS cTpykrypa. [lenatypanus. CoiicTBa oenkoB. Knaccuduxarnms
6enkoB. buonornueckue Gpynkuuu 6emKoB. Ilpuonsi .

VYrneBoasl. MoHOCaxapu/ibl, JIcaxapu/bl, OJINTOCAXAPUIbI u
nosmmcaxapuabl. OOmUK  MIaH COOpYyXeHUS U (U3NKO-XMMUYECKHE CBOMCTBA
YCTaHOBJICHBI. bruonornueckue QyHKIIUU TPUMEHSFOTCS.

Jlunuael. I'uapodunbHO-THAPOPOOHEIE cBoiicTBa. Knaccudukarms
munuaoB. Tpurnuuepuasl, Qochomunuasl, BOckH, cTepousl. buonornueckue
¢bynkuun unuaoB. O0mue CcBONCTBa OWOJOTMYECKUX MEMOpaH — TEKy4ecTb,

CITOCOOHOCTH K CaMO3aMbIKaHUTO, MMOJYIIPOHHUIAEMOCTD.



Hyxknennossie kucnotsl. JJHK 151 PHK. Ctpoenue HYKJIEMHOBBIX
kucnot. Hykieoruasl. [Ipunuun KOMILIeMeHTapHOoCTH. [IpaBuiio
Yapradda. Crpykrypa JHK — naBoiiHas  coumpans. MecTOHaxoXIeHue U
ounonornyeckue pynkuuu [JHK. Buast PHK. ®ynknumn PHK B kitetke.

Crpoenune  monekyn  AT®. Makposprudyeckue CBS3M B MOJIEKYJIe
AT®. buonoruueckue ¢ynkuuu ATO. BoccTaHOBIEHHbIE  MEPEHOCUYMKH, HX
byHKIMM B Kamepe. /pyeue mnykneozuompugpocpamor (HTPD) . CekBeHUpOBAHHE
JHK. Memoowst eenomuxu, mpanckpunmomuxu, npomeomMuxu .

CrpykrypHass Ouoisiorusi: Onoxumudeckue u Ouodu3MuecKkue HccIea0BaHUsS
COCTaBa M NPOCTPAHCTBEHHON CTPYKTYpbl OMOoMOneKy. Moodenuposanue cmpykmypbl
u Qyuxyutl OUOMONEKYN U ux Komniekcos. Komnviomepnulii ouzatin u opeanudeckuii
cunme3s OUOMONEKYL U UX HENPUPOOHBIX UHSPEOUEHMNOB.

JeMmoHcTpanuu

[Moptpertst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yuikunc, P. ®panknuh,
@. Conrep, C. IIpy3unep.

J[lnarpammel: «PacnipeneneHre OCHOBHBIX 3JIEMEHTOB B HEKHMBOM IMPUPOJIEY,
«PacmpeneneHne OCHOBHBIX 3JIEMEHTOB B )KUBOM IIPUPOJIED.

Tabmuubel u cxembl: «[lepuonnyeckas Tabnuiia OCHOBHBIX 3JIEMEHTOBY,
«CTtpoeHue Mozekyn Bonb», «BemectBa B cocrtaBe Tem», «CTpoeHHE MOJEKY
oenka», «CtpoeHue O€nKOBBIX MOJEKym», «CtpoeHne Monekym», «CTtpoeHue
MOJIEKYJ JIMMUAOBY, « HyKIIeMHOBBIE». KUCIOThI», «CTpoeHne Monekya ATD».

OO6opyioBaHKe: XUMUYECKas TIOCy1a M 000py10BaHNUE.

JlaGopaTopHasi padora «OOGHapyxeHHe OEIKOB C MOMOIIBIO KaYyeCTBEHHBIX
METOJIOBY.

JlabopaTopHasi padota «/ccnenoBaHue HYKIEMHOBBIX KHCIOT, BBIIEISEMBIX
KJIETKaMH Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CtpoeHue 1 pyHKIHMHU KICTKH.

Tunel  KJIETOK: JyKapwoTHYeCKas W  MpokapuoTuueckas. CTpyKTypHO-
(yHKIHMOHATBHOE 00pa30BaHUE KIETKH.

Crpoenue mpokapuoTuueckod kieTku. KimetouHnas creHka omumOoYHa U
apxeil. OcobeHHocTH COJIEp KAHMS rerepoTpodHoit " aBTOTPO(DHOI
MPOKAPUOTUIECKOM KIETKH. MECTO 1 pOJIb MPOKAPHUOT B OUOIIEHO3aX.



Ctpoenue U (QYHKIIMOHUPOBAHUE SyKAPHOTHUSCKOHN KiteTku. [lna3maTnueckas
MeMmOpana (tasmaiiemma). CTpykTypa IUia3MaThdecko MemOpanbl. TpaHcmopt
BEIIECTB Yepe3 IUIa3MaTHYEeCKyl0 MeMOpaHy: maccuBHBIN (muddy3us, oOnerdyéHHas

muddysus), AKTUBHBIN (mepBUYHBIMI 151 BTOPUYHBIN AKTUBHBIN
tpancnopt). [lomynponuiiaeMmoctsb MeMOpanbl. Pabota HATPUI-KaIHEBOTO
Hacoca. DHJA0LUTO3: MUHOIIUTO3, darouuTos. Dx301uTo3. Knetounas

crenka. CTpykTypa v QyHKUINHU KJIETOYHON CTEHKH PacTeHUM, rprOoB.

[uronna3ma. [{uto3omns. [{lutockener. JBuwxxkenre  nuroriazmbl. OpraHou/ibl
Kkietku. OgqHomMeMOpaHHbIe opraHouabl: dHAomIazmMarndeckas cets (JI1C), ammapar
KJIeTKHu  [OnbKH, JU30COMBI, HX CTpoeHHEe U  (QYHKIUU. B3auMocBs3b

0JIHOMEMOpPaHHBIX OpraHOWJIOB kietkn. CTpoeHue TPaHyJISIPHOTO
pertukynyma. Mexanusm nanpasnenus oeaxos 6 OIIC. CuHTE3 pPacTBOPUMBIX
6enkoB. CunTe3 KJIETOYHBIX MeMOpaH. ['magkuii (arpaHyJIsipHBIiL)
SHOIIA3MATHYECKUI petukyiaym. CekpeTopHas byHKIHS YCTpOMCTBA

lNombmku. Moougurkayus 6eakos 6 annapame [ oavoscu. Copmuposka 0enkos 6
annapame ['onvoocu. [lepeBo3ka BemecTB B KaMmepe. Bakyonw  pacTUTENbHBIX
kieTok. Knerounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpTaHOU/IBI KJICTKH: MUTOXOHIPUH,
mactuasl. [lpoucxoocoenue  mumoxonoputi  u  naacmud. Cumbuocenez  (K.C.
Mepeockosckuti, JI.  Mapeyauc) . Ctpoeane u  GYHKIIUM ~ MUTOXOHAPUHA U
mwiactua. [lepBudyHble, BTOPUYHBIC M CIIOXKHBIC IUTACTHIBI (DOTOCHHTE3UPYIOIINUX
3YKapUOT. XJIOPOIIACThI, XPOMOIIIACTHI, JICMKOIIJIACTHI BBICIIIUX PACTCHUN.

HememOpannsie opranounsl CtpoeHne #  (QyHKUMM  HEMEMOpPaHHBIX

OpraHoOUJI0B KJeTKu. Pubocomsl. IIpomesrcymounvie
Humu . MukpodunameHTsl. AkmuHoswvie Mmuxkpoghunamenmeol . MpllieuHble
KIIETKU. AKmunogwie KOMNOHEHMbl HeMblUEeYHbIX

knemok. Mukpotpyoouku. Knerounsiii nientp. CTpoeHHE U JABW)XKCHHE JKTYTHKOB U
pe3Hnuek. MUKpOoTpyOOUkH muToruiasmel. LlenTpuons. benxku, accoyuuposanmvie ¢
MUKpoguiameHmamu u muxkpompyoouxamu. Momopnole denxu.

SAnpo. Obonouka sipa, XpOMaTHH, KapuOIUIa3Ma, SIIPBIIIKH, UX CTPOCHHE U
bynkuuu. SAnepHsiii  OenkoBBIM  MaTpuKC. [IpocTpaHCTBEHHOE — pPaACIONIOKEHHE
XpoMOCOM B HHTep(ha3zHOM sApe. dyxpomamun u  2emepoxpomamun . benku
XpOMaTMHa — THUCTOHBL JuHamuka s0epHot mepanuu 6 Mmumo3se. Hoephbiii
mpaucnopm.

Knerounsle BxitoueHus. CpaBHUTENbHAS XAPAKTEPUCTHUKA KIIETOK JYKapUOT
(pacTUTenbHOM, KUBOTHOM, TPUOHOM).

JleMoHCTpaumn

[Hoptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.



Tabaumpl  u  cxembl: «CTpoeHUE 3yKapHUOTHUECKOW KJIeTku», «CTpoeHue
KUBOTHOU KJIETKN», «CTPOCHUE PACTUTEILHON KIETKN», «CTPOCHUE MUTOXOHIAPHIN»,
«Anpo», «CTpoeHne NpoKapuOTUYECKON KIETKWUY.

OO0opy/ioBaHKE: CBETOBOM  MMKPOCKOI, MHKpOIpenaparbl  pacTUTEIbHBIX
KJIETOK, MUKpOIIpenapaThl OaKTepruaibHBIX KIETOK.

JlabopaTopHas pa6oTa «/3ydeHue 3apsia KJIETOK pa3IMUHbIX OPraHU3MOBY.
IIpakTHueckas padora «/3ydyeHue cBOMCTBa KJIIETOUHOM MEMOpPaHBI».

JlabopaTtopHasi paborta «lccnenoBanue muasMoiau3za U JIEIJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckasi padora «/3ydyeHue ABMKEHUS LMUTOIUIA3M B PACTUTENBHBIX
KJIETKAX).

Tema 6. O0OMeH BelllecTB U NPeBpallieHNe JHEPTUU B KaMepe.

AccuMWIALMS U JUCCUMWISILIUS — JIBE CTOPOHBI MeTabosin3ma. Turbsl oOMeHa
BEILIECTB: aBTOTPO(HBII u rerepoTpodHbIi. Yuactue B O0OMEHHBIX
npoiieccax. JHepreTuyeckoe oodecneyeHue kietku: nospiaeHue AT® B oOMeHHBIX
npoueccax. GepMeHTaTUBHBIN XapaKTep KIETOYHOro Meradosusma. epMeHThI, Ux
CTpOoeHHue, CBOicTBa M MexaHu3Mm aeuctBus. Kohepmentsl. OTianuns QepMEeHTOB OT
HEOPTaHUYECKUX KaTaJIn3aTopoB. benkn-akTuBaTophl U OenKu-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHOTO BO3JCHCTBHSI OT Pa3INYHBIX
(hakTOpOB.

[lepBuunblii cuHTE3 BelecTB B Kamepe. Portocunres. AnokcueeHuvill  u
KUCIOPOOHbLL (homocunmes yousaiom . Ceemocodbuparowue nuemMeHmol u nueMeHmol
bazosoco yemwmpa . Ponb  xjnoporuiactoB B mporecce (ortocunTesa. CBeToBas U
TEMHAas baspl. Pomoovixanue , Cs, CasuCAM- suow
pomocunmesa . IIpoIyKTUBHOCTh ¢dorocuntesa. Mccnemoanme pa3IHYHBIX
(bakTOpoOB Ha CKOPOCTH (POTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

Xemocunres. Paznoobpazue OpPraHU3MOB-TEMOCUHTETUKOB:
HUTpuduUupyromue OaKTepuu, Kene300aKkTepuu, CcepoOAKTepUu, BOJOPOJHBIC
OakTepuu. 3HAYCHHE XEMOCUHTE3A.

AHa’poOHble opranu3Mbl. Bunel  Opoxenus. [Ipogyktsl  bpoxenuss u ux
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MCCIEAOBAaHHUA  KakK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTENU OOJIC3HEH.

AspoOHBIE OpraHU3MBI. DTaIlbl YHEPTeTUUYECKOro oOMeHa. [1oroToBUTENbHBIIM
stan. [ mKonm3 — 6ECKUCTOPOAHOE COIEPKAHHUE TITFOKO3BI.



buosornueckoe OKHMCIEHHE, WIA KJIETOYHOE AbIxaHue. Poib MUTOXOHIpUM B
npoiieccax Ouonoruyeckoro okucnenus. [luknuueckue coctosiHusi. OKUCIUTENIBHOE
dbochopunupoBanue. Iuepeus memopannoeo epaduenma npomonos. Cunmes ATD:
paboma npomounoti AT®-cunmasel. [IpeumymiecTBa a’pobHOrO0 MmyTH oOOMEHa
BEILECTB Nepe aHadpoOHBIM. D (PEKTUBHOCTH IHEPIETUUECKOr0 OOMEHa.

JdeMoHCTpanuu

IToprperst: [x. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanackuii,
B. A. Durensrapar, I1. Mutuen, I'. A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «IDHEPreTHUecKuii oomen», «buocuHTE3
oenka», «CtpoeHue hepMeHTay, « XeMOCHUHTE3).

OOopy/ioBaHKE: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHUE JJis IMPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «lI3ydyeHne KaTaauTUYECKON aKTUBHOCTU (pepMEHTOB
(Ha IpUIMEpe aMUJIa3bl WIN KaTalas3bl)y.

JlabopaTtopHass  padora «M3yueHue (epMEHTATUBHOTO  paclpeaesieHus
nepokcuaa BennkoOpuTaHuu B paCTUTEIBHBIX U dKUBOTHBIX KIETKAX.

JlaGopaTopHas padora «CpaBHeHuE IIPOLIECCOB dboTocuHTE3a 151
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHE TIPOIECCOB OPOKEHUS U OOIIECTBAY.

Tema 7. lonoanurtesbHass nHGopManus 1 J0CTaBKa ee B KaMepy.

Peakuun martpuyHOro cuHresa. [[puHOHUN KOMIUIEMEHTApPHOCTH B PEAKLMIX
MaTpUYHOIrO cHHTe3a. Peannsanus BHyTpeHHeW uHpopmanuu. ['eHeTnueckuil Ko,
ero cBoiicTBa. Tpanckpumnuus — maTpuunblid cuHTe3 PHK. [IprHIMNBI TpaHCKpUOIUK:
KOMIUIEMEHTAPHOCT, AHTUNAPAIIIEIIBHOCTD, acuMMeTpu4HOCTb. CobniodeHue
mampuunevix PHK 6 aykapuomuueckoti knemke. Hexooupyrowue PHK .

Tpancnsiius w  ee odramnbl. Yuactue Buecenne PHK B OunocunTtes
Oenka. YcnoBusi 6uocunresa Oenka. Konuposanune amuHokucnot. Ponb pubocoma B
OouocuHTe3e Oenka.

Coepemennvie npedcmasienusi o cmpoenuu 2enos . OpraHuszalus reHoma y
MIPOKAapUOTOB M 3YKapHOTOB. Perynsinys akTUBHOCTH I€HOB y MHpokapuoT. ['mnoresa
onepoHa (®. XKako6, XK. Mano). Morexynaprvie mexanuzmvl 3KCnpeccuu 2eHos8 )
aykapuom. Pone xpomamuma 6 pezynsiyuu pabomelr 2enos . Perynsauus 0OMEHHBIX
MIPOLIECCOB B Kamepe. KiieTouHsblii romeocTas.



Bupycbl — HekineTouHnble GOpMbl KM3HU U OOJMraTHble mapa3utbl. CTpoeHue
IPOCTBIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuo(aroB. KusHeHHbll YUK
JHK-cooeporcawgux 8UPYCO8, PHK-cooeporcawux 8UPYCO8,
baxkmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, uHmezpasd .

BupycHbie 3aboneBanus denoBeka, KUBOTHBIX, pacTtenuit. CITNJ], COVID-19,
COLIMAJIbHBIE U MEIULIUHCKUE MPOOIIEMBI.

buoungpopmamura: unmeepayus u aumanuz oOonvuwiux maccueos («bigdatay)
CMPYKMYPHLIX — Ouonoeuveckux  Oanuvix . Hanomexnonoeuu 6  o6uonocuu  u
meouyune. I[lpoepammupyemovle pynkyuu 6eaxos. Cnocodvl 00cmasKu 1eKkapcms.

JdemMoHcTpanuu
[Toptpetsl: H. K. Konbnos, /1. . UBanoBckwii.

Tabnuiel 1 cxembl: «buocunTes Oenka», «l'eHeTnueckuit kom», «BUpyChI»,
«baktepuodarmy.

HpaKTI/I‘IeCKaH paﬁoTa <(C03,ZIaHI/Ie MOICIIN BUPYCa».

Tema 8. ’Ku3HeHHBIH UK KJIEeTKHA

Knerounsi  mmkn, ero  mepuoasl W perymsanusa. Uarepdaza u
MuTO3. OCOOEHHOCTH MPOIIECCOB, MpOoTeKatonmx B nHTepdaze. [ToaroroBka KiIeTku K
nenennto. [Ipecunrernueckum (MOCTMUTOTHYECKUT), CUHTETUYECKUI 51
MOCTCUHTETHUYECKUHN (MIPEMUTOTUYECKUI) TepHOAbl HHTEP(aA3bI.

Martpuunbiii cunte3 JHK — permmkanwms. [Tpunnuner perumkanuun  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIYKOHCEPBATHUBHBIN CUHTE3,
AHTHUNAPAJUIENIBHOCTh. MexaHnu3m peIUIMKaLuu JIHK. Xpomocomsl. CTpoeHue
xpoMocoM. Temomepsl ¥ TeloMmepasza. XpOMOCOMHBIM ~ HA0Op  KJIETOK  —
KapuoTHM. IMmIouaHbli W ramiougHbli  HAOOpBl  XpomocoM. I'oMosoruuHbie
XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

Henenne knerkn — Muro3. CTaaiuM MUTO3a U BO3HUKHOBEHME B HUX
nmponeccoB. Tunbsl Murosza. Kapuokunes u LIHUTOKUHE3. buosnornyeckoe 3HadeHHe
MHTO34.

Perynsimus  muToTHMYeckoro mukia kieTku. [Iporpammupyemas KieTouHas
rudesIp — arormnTos.

Knerounoe sapo, XpoMocoMbl, (PyHKIMOHAJIbHAsi Te€HOMHKA. MexaHuzmol
npoaugepayuu, oupdepenyuposku, cmapenus u nocieonux riemox. «l{ugposas
KliemKka» — OuouH@opmayuouHvie Mooeiu IMOPUOHALHOU KIeMKU.



JdemMoHcTpanuu

Tabmuubl u cxembl: «KU3HEHHBI IUKI KIETKW», «Mwuto3», «CTpoeHue
xpomocomy, «Permukanus [JTHK».

OO6opy/ioBaHKE: CBETOBOM MHUKPOCKOI, MHUKpompenaparsl: «MUTO3 B KIETKax
KOpEILKa JIyKa».

JlabopaTopHas padora «3yuenue XPOMOCOM Ha FOTOBBIX
MUKpOIIpEenapaTax.

JlaGopaTopHas padora «HaGmonenne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 9. Ctpoenne u pyHKIIHOHHMPOBAHHE OPraHU3MA.

buonornueckoe pa3H006p33He OpPraHnu3MoB. OI[HOKJ'IGTO‘-IHBIC, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OPpTraHHU3MBI.

OcobenHocTu CyCCTBOBaHUA W KHUBHCACATCIBHOCTH  OJHOKJICTOYHBIX
OpraHnu3MoOB. BaKTepI/II/I, apXcr, OJHOKJICTOYHELIC I‘pI/I6BI, OAHOKJICTOYHBIC XUJIKOCTH,
APYyTUC NpOTUCTHI. KononuanbHbie OpraHnu3MhblI.

B3auMocCBsa3p 4yacTed MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl |
cucTeMbl opranoB. Opranusm Kak €IMHOE YelIoBeuecTBO. I'omeocTas.

Tkanu pactenuil. TUIbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTeIbHAasl, TOKPOBHAS,
MPOBOJAIIAS, OCHOBHas, MexaHuuyeckas. OCOOCHHOCTH CTpOEHUs, (QYHKIUU W
pacroJioKeHHe TKaHE B OpraHax pacTeHH.

TkaHu >KMBOTHBIX M 4YeJIOBEKAa. TUIBI TKAHEW >XUBOTHBIX: SIUTCIINAJIbHAaA,
COCIMHUTCIIbHAsA, MBbIIICYHAsA, HCPBHA. OcobenHocT CTPOCHUA, q)YHKI_[I/II/I 141
PAacCIIOIOXKCHHC TKaHEH B OopraHax )XMBOTHBIX M YCJIOBCKaA.

Opransbl. BereratuBHbie U reHEpPATUBHBIE OpraHbl pacTeHnuid. Opranbl U OpraHbl
YKABOTHBIX U 4yenoBeka. OyHKIIMM OPTaHOB U CHCTEM OPTraHOB.

Onopa Ttena opranusmoB. Kapkac pactenuil. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi W BHYTpeHHMI ckeseTbl. CTpoeHne u
ONPENETIEHUE COEAUHEHUN KOCTEM.

JIBrxenue OpraHu3MoB. J[BHKeHHUE OJIHOKJIETOYHBIX OpraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BI)KEHHME MHOTOKJIETOYHBIX PACTEHUM:
TPONM3MBl ¥ HACTUU. [[BIOKEHME MHOTOKJIETOYHBIX JKMBOTHBIX U  YEJIOBEKa:
MbleyHas cuctema. Pednexc. CkeneTHble MBIIIIBI M UX padoTa.



ITutanue OpTraHnu3MOB. [Tornomenue BOJbI, YIJTICKHCJIIOTO Ira3da 1 MUHCPAJIbHBIX
BCHICCTB PACTCHUAMMU. [Iutanue >XUBOTHBIX. BHyTpI/IHOJ'IOCTHOe W BHYTPHKIICTOYHOC
IMUIICBAPCHUC. [Tutanue ITIO3BOHOYHBIX KHUBOTHBIX. OTI[GJ'II)I 3aKJIIOYCHUA
CorjiamcHus. HI/IHleBapI/ITeJ'IBHLIe JKCJIC3bI. HI/IHIGBapI/ITGJ'II)HaH CHCTEMA YCJIOBCKA.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuid. Jlpixanue >kxuBOTHBIX. [Juddysus
rasa yepes IIOBEPXHOCTH kietku. KoxkHoe npIxanue. /[prxatenbHas
NOBEPXHOCTb. JKabepHoe U Jierkoe JpixaHue. J[pIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJI0BEKa. DBOJIIOIIMOHHOE YCIIOKHEHUE JETKUX MIO3BOHOYHBIX
KUBOTHBIX. J[pIXaTenbHasi CUCTEMA YeJIOBEKa. MexaHn3M BEHTWISILUN JIETKUX Y MITHI
U MilekonuTaromux. PerynupoBanue obmectBa. JlpixaTenbHble 00bEMBI.

Tpancriopt BEILIECTB y OpraHu3MoB. TpaHCIIOPTHBIE CHUCTEMBI
pactenuil. Tpancropt BemiecTB y KUBOTHBIX. KpoBeHOCHass cucremMa u €€
opranbl. KpoBeHOCHasi cucTteMa NO3BOHOYHBIX >KMBOTHBIX M 4yenoBeka. Cepaile,
KPOBEHOCHBIE ~ cOCynbl W KpoBb. Kpyru  kpoBooOpalieHus. DBOIIOIMOHHbBIE
OCJIOKHEHUS TOPaXKEHUsT KPOBEHOCHOW CHUCTEMBbI TMO3BOHOYHBIX >KMBOTHBIX. Pabota
cepAla 1 ee peryjaupoBaHue.

Beimenenue 'y opraHu3moB. Belnenenue |y pacrenuil. Beigenenue y
KUBOTHBIX. COKpaTuTeNnbHbIe Bakyonu. Opransl BbiaeneHusa. OuibTpanus, CEKperus
u oOpaTHOE BcCachblBaHHE KaK MEXaHU3Mbl pabOThl OpPraHoB BbLaeneHUs. CBS3b
IIOJIOCTHU Te€Ja C KPOBEHOCHOM M BBIICIIMTENBHOM MOCIEN0BATEIBHOCTRIO. Brinenenue
y TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CTpoeHne u (QPyHKIIMOHUPOBAHUE
Hedpona. OOpa3oBaHHe MOUYHU y YEIOBEKA.

3ammTa OpraHW3MoOB. 3alllUTa 'y  OJHOKIETOYHBIX  OpraHu3MoB. CHoOpsI
ryOUTENIbHBI u LMCTBI MPOCTEHIIMX. 3auTa y MHOTOKJIETOYHBIX
pacrennii. Kytukyna. Cpeactsa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIIUIBIL.

3anmra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX TPOU3BOHBIE. 3AIUTA
opranusMma ot Oone3Heil. iMmmyHHas cucreMa yenoBeka. KiieTouHbIil U ryMOpanbHBIi
UMMYHHTET. BpoxkieHHblli u TpUOOpETeHHBI OCOOCHHBIH WMMYyHHTET. Teopus
KIOHANIbHO-ceNekTuBHOrO ummynutera (I Opmux, &. M. bepuer, C.
Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOKI€HHOTO MMMYHUTETA
B Pa3BUTHM CUCTEMHBIX 3a00JI€BaHUM.

Pasermeuenne wu  peryimpoBaHWe y — OpraHu3MoB. Paspaxxumocts Yy
OJHOKJIETOYHBIX ~ OpraHu3MOB. Takcuchl. PazpaxuMoCcTe W pEryJIMpoOBaHuE y
pactenuid. PocTOBBIE BEllECTBA U X 3HAUYCHUE.

HepBHast cucteMa u peduieKTOpHas peryJsais y )KUBOTHBIX. HepBHas cuctema
U €€ OTAENbl. DBOJIOIMOHHOE YCIOKHEHHE HANpPsHKEHUS HEPBHOW CHCTEMBI Y
KHUBOTHBIX. OT/IENBI  TOJIOBHOTO MO3ra TO3BOHOYHBIX JKUBOTHBIX. Pediiekc
pednektopHas nyra. be3ycrnoBHbIe U YCIOBHBIE pe(IICKCHI.



['ymopanbHas  peryisiusi W SHIOKPUHHAsT  CUCTEMa  JKUBOTHBIX U
yenoBeka. JKene3pl  3HAOKPUHHOM  CHCTEMbl W MX  TOpMOHBL JlelicTBue
FOPMOHOB. B3auMOCBSI3b  HEPBHOM M JHIAOKPUHHOM  cucteM. ['unoranamo-
runoduzapHas cucTema.

JdemMoHcTpanuu
[Toptper: U. I1. I1aBnos.

Tabaumpl 1 cxeMbl:«OAHOKIETOYHBIE BOJbD», «MHOTOKIETOYHBIE BOABIY,
«bakrepun», «IIpocreiimmue», «Opranbl IBETKOBBIX pacTeHU», «CHUCTEMBI OPraHOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpoeHue pacTeHui», « TkaHu pacTeHun»,
«KopneBsie cuctemb», «CtpoeHue ctedis». », «CTpoeHue TUCTOBON IIACTHHKNY,
«Tkann xuBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucremay,
«KpoBeHocHas cucrtema», «JlpixarenpHas cucteMa», «HepBHasa cucremay, «Koxay,
«MplieuHast cucreMay, «BpaenurenbHas cuctemMa». », « HAOKPUHHAsS CHUCTEMay,
«Ctpoenne wmbiy, «Mmmynuter», «KumeunononoctHeiey, «Cxema NUTaHUS
pacrenuin», «KpoBEeHOCHbBIE CUCTEMBI IO3BOHOYHBIX )KUBOTHBIX», « CTPOEHUE THUAPHI»,
«CtpoeHue mnaHapumn», «BHyTpeHHee cTpoeHue n0kaeBoro uepss», «HepHas
cuctema  poiO», «HepBHas  cucrema  msarymkw», «HepBHas — cuctema
npecMbikatromuxcs»,  «HepBHas ~ cucrema  ntuny», — «HepBHas — cuctema
MIIeKonuTaoumxy», «HepBHas cuctema uenoBekay, «Pediexcy.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaTbl OJHOKICTOYHBIX
OpPraHW3MOB, MUKPONpPENApaTl TKAHEH, PAKyIIKM MOJUIFOCKOB, KOJUJICKIINHU
HAaCEKOMBIX, WIJIOKOXXHMX, JKHBBIC DJK3EMIULIPhI KOMHATHBIX pPAacTeHUH, TepOapun
pacTeHU pa3HbIX OTIEIOB, BIAXKHbIE MPEeNapaThl KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX,
KOJIJICKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJEThl 4esoBeKa, O0OpyIOBaHME st
MPOM3BOJCTBA TMOYBEHHOI'O W  BO3AYIIHOTO  CBIPbSA. HCTOYHUKHU ITATAHUSA,
MIPOM3BOIHBIE KpaxMajla U COCIWHEHUS MO JACHCTBHUEM (EepMEHTOB, 000pyIOBaHHE
U1l TIPOBEJICHUSI OMNBITOB MO HSKOHOMUYHOCTH KWU3HEW, EMKOCTU JETKHX,
MEXAHUYECKNE NBUKEHUS, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3ydeHue TKaHEH paCTCHUN.
JlabopaTopHasi pabora «/3yyeHue TKaHEN KUBOTHBIX).

JlabopaTopHas pa6oTa «/I3ydeHne OpraHoB [IBETKOBOI'O PACTEHUSI.

Tema 10. PazmHoOKeHUe U pa3BUTHE OPraHU3MOB.

@dopMbI  pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKIIOYas BET€TaTUBHOE) U
1oJsioBoe. Bujpl Oecrosioro pa3MHOKEHUS: TOYKOBaHUE, CIOPYJIsiLuUs, (pparMeHTarus,
KJIOHUPOBAHUE.



[TonoBoe pa3muokeHue. [lonoBeie KieTkU, WM TameThl. Meito3. Craaun
Mmeiio3a. [loBenenue xpomocom B Mmenose. Kpoccunrosep. bruosorndeckuii  cMpICI
Mel03a ¥ MOJI0OBOTO Ipolecca. Melo3 v ero MecTo B dKU3HEHHOM ITUKJIE TEJl.

IIpenzaponpiiieBoe pasButue. ['amerorenes y JKUBOTHBIX. [10110BBIE
xene3pl. OOpazoBaHue W pa3BUTHUE  TMOJIOBBIX  KJeTok. CriepmaToreHes U
ooreHe3. CTpoeHHE MOJIOBBIX KJIETOK.

OmnonoTBOpeHne W SMOpHUOHAIBLHOE  pa3BUTHE  KUBOTHBIX. CIIOCOOBI
OTIOZIOTBOPEHMS: HapyKHOE, uccienoBanus. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). IMOPHOJIOTHS — HayKa O
pPa3BUTHH  OpPraHU3MOB. Mopgocenes  —  00Ha  u3  21ABHbIX  NPobIem
ambpuonoeuu. [lonamue  mopghoecenos  u  moodenmu  mopgoeenesza . Cranuu
SMOpHOreHe3a  JKMBOTHBIX (1m0 mpUHOUNY  Jsrymiku). Jpoonenue. Tumbl
npobnenus. [Jemepmunuposannoe u HedepmMuHuposanrnoe Opoodnenue. bracmyna,
6uodvl onacmyn . OCOOEHHOCTH APOOICHUS MIICKOMHUTAIOMNX. 3apOIbIIICBbIC JTUCTKA
(racTpyssnus). 3akiiajKka OpraHOB M TKaHEH W3 3apOJIBIIIEBBIX JUCThEB. B3anmHoe
BIIMSIHUE Pa3BUBAIOIIETOCS 3apojbliia (IMOpHOHAIbHAS MHIAYKIMS). 3aKiIaaKa riaHa
BOCCTAHOBJICHHS TUTAHHUS KaK pe3yJbTaT HEPAPXHUSCKUX  B3aMMOCHCTBHIA
reHoB. HaOmionenne 3a SMOpHUOHANBHBIM  Pa3BUTHEM  Pa3IUYHBIX  (HAKTOPOB
OKPYXarouen Cpeibl.

Poct wu pasBurue xuBOTHBIX. [locTaMOproHanbHbIl nepuon. IIpsmoe u
Hernpsimoe pa3Butue. PazButue ¢ metamop$o3om y 0eCriO3BOHOYHBIX U MO3BOHOYHBIX
KUBOTHBIX. bronornyeckoe 3HaYeHHE TPSMOrO0 M HENPSAMOrO Pa3BUTHA, HX
pacrpocTpaHeHuss B npupoze. Tumsl pocta KUBOTHBIX. DAKTOPHI PEryJsIUU POCTa
KUBOTHBIX U 4esoBeka. CTaiuu MOCTAIMOPHUOHAIBHOIO Ppa3BUTHUS KUBOTHBIX MU
yenoBeka. [lepuonbl oHTOreHe3a yenoBeka. CTapeHre U cMepTh Kak OMOJIOTHYeCKHe
IIPOLIECCHI.

PasmHoxxenne u pasButue pacteHuid. ['amerodpur u cmopodur. Meiio3 B
KU3HEHHOM IIHMKJIe pacTeHui. OOpa3oBaHue CIOp B Mpoliecce Mero3a. ['amerorenes y
pactenuii. OTUIOAOTBOPEHHUE H  Pa3BUTHE PACTUTEIBHBIX OpraHU3MOB. J[BoitHOE
OIIOZIOTBOPEHME Y IIBETKOBBIX pacTeHui. OOpa3oBaHue U Pa3BUTHE CEMSIH.

MexaHu3MBbl pEerysIiui OHTOT€HE3a Y PACTEHHUI U )KMBOTHBIX.
JleMoHCcTpaun
[Hoptpetsl: C. I'. Hapammn, X. Ineman.

Tabmuubl W cxeMbl: «BereratuBHoe pa3smMHOXKEHHE», «Tumbl Oecrmosoro
pa3sMHOXKEHUsD», «Pa3MHOXKEHUE XJIaMUIOMOHAIbD, «Pa3MHOXKEHUE 3BIJICHBD»,
«Pa3zmHoOXeHue ruapb», «Meho3», «Xpomocombl», «l'amerorenesy», «CTpoeHue
SUIEKJIETOK M CIEepMaToO30uJ0B», « OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HENpsIMOE pa3BuTUE», «Pa3zBuTtre Manckoro xykay, «Pa3sutue capanum», «Pa3zpurtue




JATYIIKWAY, «/{BOMHOE OIJIOOTBOPEHUE Y LIBETKOBBIX pacTeHU», « CTPOCHUE CEMSH
OJHOJIOJIbHBIX W JIBYAOJIBHBIX PacTeHUi», «KU3HEHHBIA IIUKI MOPCKUX KaIyCT »,
«OKv3HEHHBIN THUKIT MXay, «JKW3HEHHBIM LMK ManoOpOTHUKAY, «KM3HEHHBIM LUK
COCHBD».

OOopy/ioBaHKE: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl AWLIEKIETOK U
CIIEPMAaTO30UI0B, MOJIENb «L{UKIT pa3BUTHSI JIATYILIKI.

JlaGopaTopHasi padora «/3yueHue 3apsga IOJOBBIX KJIETOK HAa TI'OTOBBIX
MUKpOIIpEnapaTax.

IIpakTuyeckasi padora «BplsiBlIeHHE TIPU3HAKOB CXOACTBA  3apOJbILIEH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopHass pabGora «CTpOo€HHE OpPraHOB  pPa3MHOKEHHS  BBICHIUX
paCTEHUI.

Tema 11. I'enetMka — Hayka 0 HACJIEJICTBEHHOCTH M HM3MEHYHMBOCTH
OpraHmsma.

Hcropusi cTaHOBIEHUS W PAa3BUTHSA T'€HETUKH Kak Hayku. PaboTel Menpens,
I''ne ®puza, T.Moprana.Poiib  O0TE€UECTBEHHBIX YYE€HBIX B  TC€HETHKE
pa3zButus. PaboTbl H. K. Kons1ioBa, H. U. BaBurosa, A. H. benozepckoro,
I'. 1. Kapneuenko, 0. A. ®ummmuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHUS U CHUMBOJBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUleNbHBIC TEHbI, aJIbTCPHATUBHBIE IIPU3HAKH, JOMHWHAHTHBIM W PELECCUBHBIN
MpPU3HAK, TOMO3UIOTA, TETEPO3UroTa, YWUCTas JIMHUSA, TUOPUIbBI, TEHOTHII,
denotur. OCHOBHbIE METOJIbI TEHETUKHU: THOPHUIOIOTUYECKUH, ITUTOJOTUUECKHIA,
MOJIEKYJISIPHO-TEHETUYECKUMN.

JlemoHcTpanuu
[Toptpertsl: . Mennens, I'. ne Opus, T. Mopras, H. K. Koab110B,
H. . Basunos, A. H. benozepckuii, [I'.JI. Kapneuenko, FIO. A. ®uinmnyeHko,

H. B. Tumodees-PecoBckmii.

Tabnuitel u cxeMbl: «MeToabl TeHeTUKNY, «CXeMBbI CKPEIITUBAHUSD.

JlaGopaTopHasi pa6ora «/Ipo3zodpuna  kak O0OBEKT  TEHETUYECKHUX
HCCJICIOBAHUI.



Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpugnoe  ckpemruBanue. [lepBeiii  3akoH  MeHmenuu —  3aKOH
eAMHOo00pa3usi THOpPUAOB MepBoro mnokosieHus. [IpaBuno nomunupoBanus. Bropoit
3aKkOH MeHnenun — 3aKOH paclpeleseHuss INPU3HAKOB. LluTonornyeckre OCHOBBI
MOHOTHOPHIHOTO CKpeIUBaHus. [ MmoTe3a YucCTOTHI UTPHI.

AHanuzupyoniee ckpeuuBanue. [IpoMexkyTOUHBIM XapakTep
HacsenoBanus. Pacierniienue npru3HaKkoB MPU HETIOJIHOM IOMUHUPOBAHUU.

JuruOpuaHoe ckpemBanue. TpeTuil 3akoH MeH1eun — 3aKOH HE3aBUCUMOTO
HaclleZloBaHus Mpu3HaKkoB. L{uronornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSI.

CuennenHoe wuccnefoBanue mnpuszHakoB. Paboter T. Moprana. CuerieHHOe
HACJIeI0BAHUE T€HOB, HAPYIICHHUE CLEIJICHUS MEXIY reHaMu. XpOMOCOMHAs TEOpUs
HACJIEJICTBEHHOCTH.

['eneTnyeckuii mosi. XpoMOCOMHBIA MEXaHU3M OIpPEEICHUS 10Jia. AYyTOCOMBI
A TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBII M Te€TEPOraMeTHBIM IMOJI. ['eHeTndecKas
CTPYKTypa TIOJIOBBIX XpomocoMm. HacienoBaHue TpU3HAKOB, CHEIUICHHBIX C
MMOJIOMKOM.

['enoTun kak nenoctHas cucrteMa. [IneioTponus — MHOKECTBEHHOE JIEVCTBHE
reda. MHOXECTBEHHBIU ajtenu3M. B3anmonenictsue HeaJJIeJIbHBIX
reHoB. KommiementapHoctb. Onucrtas. [lonmumepus.

['eHeTMYECKMIT KOHTPOJIb PA3BUTHS PACTEHUN, )KUBOTHBIX U YEJIOBEKA, a TAKKE
KOHTPOJIb WX TIPOIIECCOB, TOBEICHUS M KOTHUTHBHBIX (yHKIM. ['eHeTHUECKHE
MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHH3Mbl B3aUMOJICUCTBUS «XO3IMH — MapasuT» M
«XO31MH — MHUKPOOMOM». 'eHeTHUeCKne AacmeKkThl KOHTPOJS U U3MEHEHHUS
€CTECTBEHHOU MH(OPMAIINY B KJIETKaX U OPraHU3Max MOKOJICHHIA.

JemoHcTpanuu
[Toptpertsl: I'. Mennens, T. Mopras.

Tabnuubl u cxembl: «IlepBblil U BTOpoi 3axkoHbl MeHnens», «Tpetuil 3akoH
MeHnnens», «AHaIM3UpyOLIEe CKpelmuBanuey, «HemnomHoe TOMHUHHPOBAHHEY,
«CremieHHoe HCCIeIoBaHUE TMPHU3HAKOB Y  apo3odwuib», «['eHeTnka momay,
«Kapuotun yenoseka», «Kapuorun npozoduib». , «Kapuotunm nOTHIBDY,
«MHOXXeCTBEHHBIN alIean3M», «B3anMo1IeiCTBHE TEHOB)).

OO6opynoBaHue: MOJIeNb JJIsl  PACIPOCTPAHEHUSI MPHU3HAKOB €AMHOOOpa3us
ruOpHI0B MEPBOTO MOKOJIEHUS U pa3/eleHus NPU3HAKOB, MOJAEb NIl MPOSIBICHUS
IIPU3HAKOB HE3aBUCHUMOIO HACJIEIOBaHMs, MOJEIb ISl NPOJOJKEHUS NPU3HAKOB
CLIETJIEHHOT'O HACJIeI0OBaHMsI, CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3oduiay.




IIpakTHueckass  padora «M3yueHue  pe3ysibTaTOB  MOHOTHOPUIAHOTO
CKpEIIUBAHUS y IPO30(PUIBDY.

IpakTuyeckas padora «3yuenue pe3yIbTaToOB JTUTHOPHUTHOTO
CKpEIIMBaHUS y TIPO30(HIBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

BBaHMOI[eﬁCTBHC nmpu BOSﬂGﬁCTBHH reHoTumna " cCpeaa IPeBpaliaroTcda B
(I)CHOTI/IH. N3MeHUYHBOCTH IIPHU3HAKOB. KauectBeHHbBIC u KOJINYCCTBCHHBIC
IIPHU3HAKMU. BH,Z[I)I N3MECHYMBOCTHU: HCHACJICACTBCHHAs U HACJICACTBCHHAA.

MomudukanronHas M3MEHYUBOCTh. Poib 3aKJII0YCHUS B CTOPOHY
MoaudukanuonHor wusmeHunBoctu. Hopma CocrossHre npu3Haka. BapuanmoHHBIH
psan u BapuanuonHHas kpuBas (B. Horanncen). CoiictBa Moau(UKaIMOHHON
W3MEHYHBOCTH.

['enoTunuyeckas n3MeH4YnBOoCTh. CBOIiCTBA T€HOTUIINYECKOU
U3MEHYUBOCTHU. BUabl T€HOTUIINYECKOM N3MEHYNBOCTHU: KOMOMHaATHBHA,
MYTallMOHHAs.

KomOnnaTBHasT W3MEHYMBOCTH. Mel03 © TIOJIOBOM MPOIECC — OCHOBA

KOMOWHATUBHOM HM3MEHYMBOCTH. POJIb KOMOMHATHMBHOW HM3MEHYMBOCTH B CO31aHHUH
TCHCTHNYCCKOI'O pa3H006pa3H51 B IIpcJciiax OJHOro BUaA.

MyTanmoHHass HM3MEHYMBOCTb. BUbl MyTanuili: TE€HHBbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHbIE 151 VHIyIUPOBAHHbIC MyTauu. AnepHeie 51
nuToIia3mMaTuiueckue Myrtauuud. ComMaTuyeckue | MOoJIOBble MyTauuu. [IpuunHbl
BO3HMKHOBEHUSI MyTaluii. MyTareHsl 1 UX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTh
MYTallMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTUYECKHX PSAJOB B HACIEIACTBEHHOU
n3meHunBocty (H.W. BaBumnos). BHesgepHas n3MeHYMBOCTD U HACIEICTBEHHOCTb.

Onueenemuxa u NUceHOMUKA, pPOJIb  SNUCEHEMUUYECKUX d)akmopoe 6
HACIe008aHUU U USMEHYUBOCU ¢€H0mul’lull€CKux NPpU3HAaAKoe6 6 opcarusme.

JemoHcTpanuu
[Toptpertsl: I'. ne @pus, B. Noranncen, H. 1. BaBunos.

Tabmuubl ~ u  cxembl: «Bunel  u3menuuBocTH»,  «MoaudukaroHHas
M3MEHYUBOCThY», «KOMOMHAaTUBHAS M3MEHYMBOCTHY», «Meio3», «OmiogoTBOpeHne,
«['eneTnueckue 3a60s1eBaHMs YyeNoBeKa», «Buasl MyTammmy.

OO0opy/ioBaHue: )KUBbIE U TepOapHbIe SK3EMIUIIPHl KOMHATHBIX PaCTEHUH,
pucyHku (pororpadun) KUBOTHBIX C Pa3IMYHON XPOHOIOTHUYECKON U3MEHUUBOCTHIO.




JlabopaTopHas padota «MccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON  u3MeH4YuBOCTH. [locTpoeHHe  BapualMOHHBIX  PAIOB U
BAPHUALIMOHHOW KPUBOWY.

IpakTnueckas  padora «Myrtauuu y  Apo3oduiabl  (Ha  TOTOBBIX
MUKpOTIperapaTax ).

Tema 14. 'eHeTHKA Ye10BeKA.

Kapuotun uenoBeka. MexyHapoaHasi MHporpamMma HCCIIEIOBaHUS T'E€HOMa
yesoBeka. MeToibl M3yyeHus TeHETUKU YeJIOBEeKa: MeHealOTUUeCKUi, OJIM3HEIOBBIM,
[IUTOTCHESTHYECKHH, MOMYJIALMOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-
reHetndeckuii. CoBpeMeHHOE onpeJieeHre TCHOTHIIA: IMOJTHOTCHOMHOE
CEKBCHUPOBAHUE, TECHOTUIUPOBAHWE, B TOM uucie ¢ nomompo  [IIIP-
ananu3a. HacnencrBennble  3a0oJjieBaHUs  4yesioBeKa. ['€HHbIE W XPOMOCOMHBIE
3a00J1eBaHH yesjgoBeKka. boje3nu c HacJaeICTBEHHOU
MPEPACIOIOKEHHOCTHIO. 3HAUCHUE MEIUIIMHCKON T€HETUKU B MPEAOTBPAICHUU U
BO3HMKHOBEHHMH T'€HETHYECKHUX 3a00JIcBaHMM  Yea0BeKa. MeauKO-TeHeTHYECKOE
KOHCYJIbTHpOBaHUE. CTBOJIOBBIE kineTku. Ilongarue «reHeTH4YecKas
Harpyska». DTHUECKHE acTieKThl B 00JIaCTH UCCIEAOBAHUN peITaKTUPOBAHUS TeHOMA U
CTBOJIOBBIX KJIETOK.

['enernueckre (HaKTOpPhl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJOBEKa K
XUMHAYECKOMY 3arpsI3HEHUTO OKpY’Karomien cpenbl. ['eneTnyeckas

NpCaApacCIioIOKCHHOCTD YCJIOBCKA K ITATOJIOTHUAM.

JleMoHCcTpaun

Tabmuipl 1 cxemsl: «Kapuotun uenoBekay, «MeToJbl M3y4eHUS T'€HETUKU
yesoBekay, «I eHeTnueckue 3a001€BaHuUs YEIOBEKay.

HpaKTH'—IeCKaH paﬁoTa «CocTaBieHue 1 aHAIU3 pOﬂOCHOBHOﬁ)).

Tema 15. Bei0op Tea

JlomecTukais U BBIOOpP. 3apoKJeHUE CeNeKIuu U peructparuu. OOydeHue
H. U. BaBunoa o IleHTpax mnpouCXOXIeHUs] W MHOTooOpas3usi KyJbTYPHBIX
pacrenuii. Poib  cenmekiuu B CO3JaHUM  PA3JIMYHBIX PACTEHUM U TMOPOJ
®UBOTHBIX. COpT, MOpOJa, IITaMM. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOU
m3menunBoctu H. Y. BaBunosa, ero 3nauenue Jyisi CEIEKIIMOHHONW PaOOTHI.



MeTonpl  ceneKIMOHHOM paboThl. MIcKycCTBEHHBIM OTOOp: MAacCoBBIA U
WHIUBUIYaNbHBIN. DTanbl KOMOMHAIIMOHHON cenekiuu. McnblTanue npou3BoauTenei
no noroMctBy. OTOOp MO T€HOTHUITy C MOMOIIBI0 OLEHKH (EeHOTUIAa MOTOMCTBA U
0TOOp 1O TeHOTHUIY ¢ oMotk ananuza JJHK.

HckyccTBeHHBIH MyTallds KaKk METOJ CEJICKIIMOHHOW paOoThl. PamuarmoHHbIN
U XUMHUYECKHUH MyTareHe3 KakK MWCTOYHHK MyTaluid B KyJbTYpHBIX (popmax
opraHu3MoB. Vcroib30BaHUE TEHOMHON OOpabOTKM M METOJOB PEKOMOWHAHTHOM
JIHK 114 nonydeHust MCXOHOTO MaTepHaiia Jjisl CeJIEKIUU.

[Tonyuenue MOJIMIUION10B. BHYTpUBUAOBas
rubpuan3anys. bam3kopoaCTBEHHOE CKpelMBaHue, Win HHOpuanHT. HepoacTBeHHOe
CKpeluBaHue, Wik ayTopuaunr. ['eteposuc u ero mnpuuuHa. Mcnonb3oBaHue
rereposuca B ceneknun. Otnanéunas rudpuausanus. [Ipeogonenue Oecruioaus
MEKBHUIOBBIX THOPHIIOB. JJOCTHKEHUS CENEKIIMH PACTECHUW W YKUBOTHBIX. « 3enéHas
DeBoNIOYULY.

CoxpaHeHre U U3y4eHHE TeHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POAMYEH ISl CO3JaHUsl HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SHCTBEHHBIX
KYJbTYp. M3yuenue, coxpamnenue u ynpasienue 2eHemudecKumMu pecypcamu
CeNbCKOXOZAUCMBEHHbIX U NPOMbBICTIOBLIX — HCUBOMHBIX 8  YeNsAX  VIAVUULeHUS]
cyuecmsyowux u co30aHus HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUucie C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYYHBIX UCCIe008aHUL, NepedosbiX uoell u
NepCneKmuBHbIX MexHON0U.

JlemoHcTpanum

IToptpetsr: H. 1. BaBunos, N. B. Muuypum, I'. 1. Kapneuenko,
I1. IT. JIyxpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl u cxembl: «LIeHTpbl MPOUCXOKACHHUSI U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSIIOB B IMOCIEIOBATEIbHON W3MEHYUMBOCTH,
«MeTtobl cenekuumny, «OtaanénHas rudpuauzanusy, «MyTtarenesy.

JlabopaTopHas padora «/3ydueHne pa3sHOBUIHOCTEN KyJIbTYPHBIX PACTEHUN U
MOPOJ TIOMAITHUX KUBOTHBIX).

JlabopaTopHas pa6oTa «/I3ydeHne METOAOB CEIEKIINHA PACTEHUI.
IIpakTnueckas padora «lIpuBuBKa pacTeHUI».

OkcKkypeusi «OCHOBHbIE METOJbl M JOCTHKEHHSI CENeKIIMM pacTeHud u
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIMIO, IJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN
y4acTOK, B TEIJIOBOE XO3SICTBO, B JIAOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTpa)».



Tema 16. BMOTEeXHOJOTrMA M CHHTETHYECKAA OMOJIOTUSA.

OOBbeKThl, HUCHOJb3yeMble B OHOTEXHOJIOTMH, — KIETOYHbIE U TKaHEBbIC
KYyJbTYpbI, HCCIIEIOBaHUS, HUX XapaKTePUCTUKU. TpaauliuOHHAs OHUOTEXHOJIOTHS:
xJ1Ie00TIeUeHHE, MOJIyYEeHHE KHCIIOMOJIOUHBIX IIPOJIYKTOB,
BUHOJIEHMEe. MUKPOOHOIOrHuecKuii cure3. OOBEeKTHI MUKPOOUOJIOTHYECKIX
tTexHosoruid. [Ipon3BoACTBO GENKOB, AMUHOKHUCIIOT U BATAMUHOB.

Co3manue TEXHOJIOTUH W WHCTPYMEHTOB IIEJICHAINIPABICHHOTO W3MEHEHUS M
KOHCTPYUPOBAHUSI T€HOMOB C II€JIbIO MOJIYYEHUSI OPraHM3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIONIUECs B MIPUPOJIE OMOCUHTETUYECKHUE Y TH.

Knerounas wumxeHepusi. MeTtoapl KyJIbTUBUPOBAHUS KJIETOK M  TKaHEH
pacteHnii M KUBOTHBIX. Kpnobanku. ComaTudeckass THOpUIN3AIUS U COMAaTHICCKHUM
sMOpuorenes. Mcmonap30BaHue TaljlONAOB B CEeJICKIHMHM  pacTeHui. [lonyuenue
MOHOKIIOHANIbHBIX aHmumel. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmume 8 meouyune. VIckycCTBEHHOE OIJI0I0TBOpEeHUE. PEKOHCTpYKIIMS
SIMIEKIETOK M  KJIOHMPOBAaHUE JKUMBOTHBIX. METO/I TpPAHCIUIAHTAIIMU  SIACPHBIX
KJIETOK. TexHonoeuu  0300po6renus,  KYIbmMuSUpoOBanus U  MUKDOKIOHAIbLHO20
DPA3MHONCEHUSL CENIbCKOXO3AUCBEEHHBIX KYTbMYP .

XpoMOCOMHasi W TeHHas WHKeHepus. ICKyCCTBEHHbII CUHTE3 TI'€HOB H
KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX JHK. Co3zoanue MPAHCSEHHbLX
opeanu3mog . JIOCTUKEHUsT W MEpPCHEKTUBBl ~ XPOMOCOMHOM W TIEHHOMU
WHXEHEPHUH. DKOJIOTHUECKHE U ATUYECKUE MTPOOIEMbl TEHHOM UHKEHEPHH.

Memumuackre OmorexHosoruu. [loctreHoMHas 1udpoBas memununa. [T1P-
TUarHocThka. MeTaOoJOMHBIM  aHaNMW3, TEHOICHTPHYCCKUM aHalnu3 TMpoTeoMa
YEJIOBEKa ISl OLEHKH COCTOSHMSI €ro 3J0poBbs. Mcnonb30BaHME CTBOJIOBBIX
KJIETOK. TaprerHas Tepanus paka. 3D-O6uonH eHepHsI JUISE pazpaboTku
(byHIaMEHTAILHBIX OCHOB COBPEMEHHBIX TEXHOJOTUH CO3[aHUsl, KOMILJIEKCHBIX
TKaHEH, TEXHOJOTHUH TPEXMEPHOTr0o OMONPHUHTHHTAa M ckaddonauHra Ui perieHus
3a71a4 IEPCOHAIU3UPOBAHHON MEIUIVHBI.

Co3naHre BEKTOPHBIX BaKIMH C IIeNbl0 00OecredeHnss KOMOMHUPOBAHHOMN
3amuTel  oT Bo3Oymuteneir OPBU, ycraHoBieHHE MOJEKYISPHBIX CTPYKTYD
ectectBeHHbIX PHK-comepxammx BHpPYCOB, BBI3bIBAIOIIMX OIMACHBIE  0CO0O
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHcTpanuun

Tabmuiel 1 cxembl: «Mcnofib30BaHUE MCCIICIOBAHUN B MPOMBIILICHHOM
MPOU3BOJICTBEY, «KileTouHass HHKEHEepHs», «I '€HHast HHKEHEPUSD.

JlabopaTopHas pa6ora «/3ydyeHne 00beKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «JIyulloeHne MOJIOYHOKHCIIBIX IIPOLYKTOBY.



IKcKypcusi «bHOTEXHONIOTHST —  BaXKHEWINAsh IPOU3BOJAWTENBHAS  CUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BNOJIOTUA HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ybTaTaM OCBOCHHUS OOyYCHUS
COOTBETCTBYET IMporpaMmaM CpeAaHero oOmero o0pa3oBaHUs: JUYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

B pe3ynbrare 0CBOEHHUS JMYHOCTHBIX PE3yJIbTAaTOB MPOrpamMMbl IO OMOJIOTUU
BBIJICJIAIOTCS  CJIEIYIOUIME DJIEMEHThI: OCO3HAHHME OOYYaloLUMUCA POCCUICKOM
HAallMOHAJIBHOW  MOTHMBAllUM  HMJACHTUYHOCTH — TOyTH K  CAaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPEACIICHNUI0, HAJU4Yh€ BO3MOYKHOCTH K OOYUYEHHIO
Oouonoruu, IeJIEHANIPABICHHOE pa3gumie BHYyTPEHHUX yoedcoenuti TIMYHOCTH  Ha
OCHOBE KJTFOYEBBIX MPUHIIUIIOB M UCTOPUUYECKUX TPAUIINN, PA3BUTHS OMOIOTHUYECKUX
3HAHWUU, 20mosHOCMU U CNOCOOHOCMb 00YUAIOIIUXCSI PYKOBOJUTHCS B JIESITEILHOCTH
CBOMMH  IIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMM,  OCHOBAaHUSIMU  CHUCTEMBI
OMOJIOrMYECKOTO oOpa3oBaHUs, HaIuyuem npasaco3HaHusi STON
KYJIbTYPBbI, CHOCOOHOCMAMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TIIaHBbI.

[TporpaMmBbl OCBOEHHUSI TMYHOCTHBIX PE3YJIbTATOB MO OMOJIOTHH 3aKPEIICHbI B
€IMHCTBE Yy4YeOHOW M  BOCIUTATENIBHOM JEATEIbHOCTH B COOTBETCTBHU C
KOHCEPBAaTUBHBIMU B3IUIAJJaMU COLMOKYJBTYPHBIMH, HCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMHU, MPUHATHIMU B 0OILECTBE COONIOACHUS U HOPMaMHU
MOBEIEHUS M COONIONAIOTCA TMPOLECCHl  CaMONO3HAHWSA, CaMOBOCIIMTAaHUS U
CaMOpa3BUTHS, PA3BUTHsI BHYTPHM NO3ULMU JUYHOCTH, marpuotusma u Ilomnepkka
3aKOHA W TPABONOPSAJKA, YEIOBEYECKOTO TPYyJda M CBEPXIIOKOJIECHMS, B3aUMHOIO
KOHTpOJIsI, OEpeKHOr0 OTHOIIEHHS K KyJIbTYPHOMY HAclEQUI0 U TpajguLUsiM
MHOTIOHalMoHanbHOrO Hapona Poccuiickonn ®denepannu, OKpyKarolled cpensl U
OKPYXKaroUIeH CPeibl.

JIndHOCTHBIE pe3yNIbTaThl OCBOEHHUA Kypca IpeaMera «buonorus» T0mKHBI
oTpaxaTb  TOTOBHOCTb M CIOCOOHOCTh  OOYy4arolmUXCsi  PYKOBOJUTHCA
chOpMHUPOBAHHON BHYTPEHHEH TMO3WIIMENH JIMYHOCTH, CHUCTEMOWM IICHHOCTHBIX
OpHEHTAIIMH, TIO3UTHUBHBIX BHYTPEHHUX YOCKIEHNUH, COOTBETCTBYIOIIUX YCTOMYUBBIX
LHEHHOCTHBIX TO3UIMI POCCUHCKOrO OOIIECTBA, MPOJJICHUS >KU3HEHHOTO OIbITa U



OIIbITa ACATCIBbHOCTHU B nponecce peam3annun OCHOBHBIX IIPUHIUIIOB
BOCIIUTATEIILHOMN JACATCIBbHOCTHU, B TOM B 4aCTHU KOJINYCCTBO:

1) BhICIIEE OOpa3oBaHMe:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM IMO3UIIMK OO0YYaIOMIErocss KaK aKTHUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUMCKOTO 0O0IIEeCTBA;

OCO3HAHMEC CBOMX KOHCTUTYHOHMOHHLIX IIpaB U O6H33HHOCTCI>1, YBAXKXCHHUC 3aKOHA
U IIPpaBOIIOpsAAKaA;

FOTOBHOCTb K COBMECTHOM TBOp'-IGCKOfI ACATCIIBHOCTHU IIPpU CO3AaHNU HAYYHbBIX
MIPOCKTOB, PCIICHMKM HAYYHBIX MW IIO3HABATCIIbHBIX 34144, OMOJIOTMYECKUX
SKCIICPHUMCEHTOB,

CIIOCOOHOCTH onpeaciATb CBOIO IIO3HMIOWUIO II0 OTHOIICHHUIO K SABJICHUAM
COBpeMCHHOﬁ KU3HHU U OOBICHSATH cC,

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBHS JIIOJIEH C pa3sHbIMU YOEKICHHUSMHU, KYJbTYPHBIMU IEHHOCTSIMU U
KOHKPETHBIMU ITOJI0KEHUAMMU;

TOTOBHOCTb K COTPYJAHMYECTBY B MPOLECCE COBMECTHOTO BBIITOJIHEHHUS
yueOHBIX, MO3HABATENILHBIX U UCCIEA0BATEIbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHHUS
K MHEHUIO KOH(JIMKTOB TpPH OOCYXJIECHHUU CIIOPHBIX BOMPOCOB OHOJIOTHYECKOTrO
COIEPKAHUS;

TOTOBHOCTHh K TYMaHUTAPHOMW U BOJIOHTEPCKOM JIEATENBHOCTH;
2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHUUCKON TPaKIAHCKOW HACHTUIHOCTH, TATPUOTH3M,
MOJ/Iep’KKa CBOEro0 HApOJa, YyBCTBO OTBETCTBEHHOCTH Iepel PoauHoM, TOpaocTs 3a
CBOM Kpai, CBOWO PoauHy, CBOM S3BIK W KYyJbTYypY, HIpPOILIJIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

ONEHHOCTHOC OTHOMICHUC K MPUPOJHOMY HACJICIWUIO W MAMATHUKAM HNPUPOJBbI,
JOCTHKCHHUAM Poccuu B HAYKC, HCKYCCTBC, CIIOPTC, TCXHOJIOTHAX, TPYIC,

CIIOCOOHOCTH OIEHUTH BKJIAJ] POCCUHUCKHUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOruHM, TOHUMAHHUE 3HAYCHUSI OMOJIOTHH B TTIO3HAHUU TIPUPOJIBI TIPUPOJIBI, B )KU3HU
YeJI0BeKa M COBPEMEHHOTO OOIIIECTRA;

WjciiHas YBEPEHHOCTh, TOTOBHOCTh K CHyx0e¢ u 3amure OTedecTsa,
OTBETCTBEHHOCThH 32 CBOIO Cy/IbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:



OCO3HaHUE JTyXOBHBIX IECHHOCTEN POCCUICKOrO HAPOJa;
c(OpMUPOBAHHOCTH MOPATBHOTO CO3HAHUS, ITUYECKOTO MMOBECHHS,;

CIIOCOOHOCTH OLICHUBAThL CUTyAllUIO W IPHHUMATb OCO3HAHHBLIC PCIICHU,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHLIC HOPMbI 1 ICHHOCTH,

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOCHHUE OyAyIIETro;

OTBCTCTBCHHOC OTHOHMICHHMC K CBOMM POAUTCIIAAM, CO3JaHHMC CEMbHM Ha OCHOBC
OCO3HAHHOTO NIPUHATHA LICHHOCTEN CEMEMHOM KU3HU B COOTBETCTBMU C TpaaIulsIMHU
HapoaoB POCCI/II/I;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

ITOHMMaHNUC 5MOIHMOHAJIBHOI'O BOSHCﬁCTBHH J)KUBOU IMpUpOAbI U €€ HCHHOCTeﬁ;

FOTOBHOCTh K CAaMOBBIPQXXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, YYE€T KauecTBa
TBOPYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHMs, (GOPpMHPOBAHUS KYJbTYPbl 310POBbS U
3MOUMOHAJIBLHOI0 COCTOSTHHSA:

NOHMMaHMEe U obecneueHue 370poBoro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  THWTaHWE,  COONIOACHWE  THUTMEHWYECKUX  TPaBWI M HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHI W OT/bIXA, PETYJISAPHAs TUHAMHUKA aKTUBHOCTH),
OepeXKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHS K COOCTBEHHOMY
30POBBIO U IICUXUYECKOMY 3/I0POBBIO;

ITIOHUMAaHHuC HCHHOCTCﬁ HWHIUBUIYAJIBHOTO ImpaBa 141 KOJIJICKTUBHOI'O
0e301acHOTO MOBCACHWS B OTHOIICHWH YT'PO3 3J0POBLIO U JKU3HU J'IIOI[GI\/’I;

OCO3HAHHWE TOCJIEICTBUNA M HEMPUSTHS BPEIHBIX MPUBBIYEK (yHmoTpeOlieHue
AJIKOTOJIsI, HAPKOTUKOB, KypEeHHUs);

6) Tpy10BOT0 BOCIIMTAHUSA:
TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTEW MacTepCTBa, TPYAOTIOOHE;

TOTOBHOCTh K aKTHMBHOM ACATCIIbHOCTH TEXHOJIOTMYECKON U COHH&HBHOﬁ
HaIIpaBJICHHOCTH, CHOCOOHOCTh HMHUOUHUPOBATL, IINIAHUPOBATHL H CaMOCTOATCIBHO
BBIITIOJIHATDH TAKYIO ACATCIBHOCTD,



UHTEpEC K pas3audHbiM cdepaM MpodhecCHOHATBHOU ICATEILHOCTH, YMCHHE
OCO3HAHHO BBIOMpaTh OYIyIIyI0 Tpodeccuro U peaau30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI,

TOTOBHOCTh M CLIOCOOHOCTH K IOJTHOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO HA
BCIO )KH3Hb;

7) 3K0JI0TM4€CKOT0 BOCIIUTAHMSI:

9KOJOIrH4€CKOC OTHOIICHHUE K IPUPOJAC KaK K MCTOUYHHKY KHM3HU Ha 3GMH€, Ha
OCHOBC €€ CYICCTBOBAHMU

MOBBIIIEHHE 0COO0T0 YPOBHS KYJIbTYPhI: IPUOOPETEHHE OTbITA, TUITAHUPOBAHUE
NOCJIEAYIOIIMX IIaroB M OLEHKAa UX BO3MOJKHBIX IIOCJIEACTBUHM Ul OKpYKarolleu
cpensl;

OCO3HaHWE TIJI00aJbHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM U MyTed Hux
pelIeHHUS;

BO3MOKHOCTh HCIIOJIb30BATh MOJTYYEHHbIE MPU W3YYCHUU OMOJIOTUU 3HAHUS U
HABBIKM TPU  OOCCIICUYECHUH  MpoOJieM, OrpaHWYCHHS C  PaldOHAILHBIM
MIPUPOJIOTIONB30BAHUEM (COOIIOICHIE TTPABUII MMOBEACHUS B MPUPOE, HATIPABICHHBIX
Ha COXpaHEHHUE PAaBHOBECHS B YKOCHCTEMAaX, OXpPaHEe BUIOB, SKOCHCTEM, OHOChEpHI);

AKTUBHOE HEMPUATUE NEUCTBUM, MPUHOCSIIMX BpPEJ OKpPYKaroUIeil NpUpoIHON
cpene, yMEeHHUe MPOTHO3UPOBATH IKOJIOTHYECKUE MIOCJICJICTBUS
MPEANPUHUMATEIBCKOMN JAESITEIbBHOCTU U MPEJOTBPALLATh UX;

HAJIMYME PA3BUTOTO  DKOJIOTMYECKOTO  MBINUIEHHUS, KYJIbTYpPbl, OIbITa
NEATENBHOCTH  TJIABHOM  HAIIPABIEHHOCTH, YMEHHUsS PYKOBOJIWTBCA HUMH B
[M03HABATEIbHOW, KOMMYHUKAaTHUBHOM M COLMAJIBHOM MNPAKTUKE, CTPEMIICHHE K
MPOJOJKEHUIO B MPAKTUYECKOMW JIEATEIbHOCTH ITIaBHOW HAIIPABJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIAA COBPEMEHHOMY
MOJXOY DPAa3BUTHS HAayKW M OOIIECTBEHHON MPaKTUKW, OCHOBAHHAs Ha JTUAJIOTe
KYJbTYpBbI, CIIOCOOCTBYIOIIAs OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIHTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YMUTATEIbCKOW KYJBTYpPbl KakK CpEacTBa
B3aUMOJICUCTBYSI MEXKTy JIFOABMU U ITIO3HAHUS MUPA;

MOHUMAaHUE CHeluPUKH OUOJIOTMM KaK HayKH, OCO3HAHMs €€ Mepexoja B
MIOCTEIIEHHOE HAy4YHO€ MBIIUIEHUE, CO3/IaHusl LEJOCTHOIO MPEACTABICHUS 00
OKpY>KalollleM MHpe KaK O €IMHCTBE MPHUPOJIbl, YeJOBEKa U OOIECTBa, B MO3HAHUU
3aKOHOMEPHOCTEN U YCIIOBUM COXPAHEHUsI €CTECTBEHHOI'O PaBHOBECHS;



YBEPEHHOCTh B MHHOBAI[MOHHOCTU OMOJIOTUU ISl COBPEMEHHOM IIMBUIIN3ALINU:
oOecrieyeHue HOBOTO YPOBHS Pa3BUTHUSl YEJIOBEUECTBA, CO3JAHHE MEPCHEKTHUBHBIX
TEXHOJIOTH, CIIOCOOHBIX pelIaTh pecypcHbIe MPOOIEeMbl YEIOBEUECTBA, MTOUCK MyTei
BbIXO/Ia U3 NPOOJIEeM DSKOJOTHYECKOTO PAa3BUTHS M oOecrieueHue mepexoja K
YCTOMYMBOMY  Pa3BUTHIO, PpALMOHAJIBLHOMY HCIIOJIb30BAaHUIO OHOPECYpCOB U
(bOopMHUPOBAHNIO HOBOTO CTAaHAAPTA KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTMUECKMX 3HAHUA B  IEJIX
MOBBIIIEHNUS O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHONH IPaMOTHOCTH, KaK COCTaBHOU
4acTH (PYHKIIMOHAJILHON IPaMOTHOCTU OOydaroImuxcs, (GOpMUPYyEMOM MPU U3yUCHUU
OMO0JIOr 1Y,

IMOHMMAaHUE OCHOBAHUM MCTOJO0B MMO3HAHWA, IPUMCHCHHUC B PA3JIMYHBIX HAYKaAX,
CIIOCOOHOCTH HCIIOJIb30BATh MoJIy4acMbIC 3HAHUA [JIA QdHAJIM3a U 00BSICHEHUS
NEPCICKTHUB OKPYXKAOIICTO MHPAa M IHPOUCXOIJAIINIMX B HCM I/I3MeHeHI/II\/’I, YMCHHUC
ACJIaTh 000CHOBaHHbBIE BbBIBOJIbI HAa OCHOBC HAYYHBLIX q)aKTOB n (1)aKTI/I‘-IeCKI/Ie JaHHBIC
C MMOJIYYCHUCM NOCTOBCPHBIX BbIBOJOB,

BO3MOXKHOCTh CaMOCTOSIT€JIbHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JIs
penieHus mpooieM B M3HAYAIBHO KU3HEHHBIX 00BEKTaX;

OCO3HAaHHUC HCHHOCTCﬁ Hay‘{HOﬁ ACATCIIbHOCTH, TOTOBHOCTH  H3Yy4dadTb
MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTh MHANBUAYAJIbHO U B T'PYIIIC,

TOTOBHOCTh W CIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHHUIO U
caM0OOpa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HaHUIl 1O OWMOJOTMU B
COOTBETCTBHHU C KU3HEHHBIMU TOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHsle pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAauMMble s (OPMHMPOBAHUS MHPOBO33pPEHUs  OOydaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOILIeHAYYHbIE MOHATHA, OTpa)karoliue
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIHUalbHbIE METOJbl IO3HAHMS,
IPUMEHEHNE B COBPEMEHHBIX HayKax (BEIIEeCTBO, 3HEPIUs, SBIEHHE, IPOLECC,
cucTeMa, HayyHbId (akT, MPUHIUI, TUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClleJOBaHue, HAOI0JeHHE, U3MEpPEHUE, SKCIIEPUMEHT U JPYyTHe); yHUBEpCAIbHbIE
TEXHOJOTHUECKHUEe NEHUCTBUS (MTO3HABATENIbHBIC, KOMMYHUKATHBHBIE, PETYJISTUBHBIC),
obecrieuenue obecrieyeHus: (HYHKIIMOHATHLHOM IPAMOTHOCTH M COIIMANILHBIX HAaBBIKOB
oOy4Jaromnmxcs; crnocoOHOCTH oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXTUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIE TEXHUYECKHE
JICHCTBYS B ITIO3HABATEIILHON U COLMAJILHOM IIPAKTHKE.



B pesynbTaTe u3yueHus OMOJIOTMM Ha yPOBHE CPEIHETO OOIIeTo 0Opa3oBaHUs
y oOy4aromuxcst GOpMHUPYIOTCS TTO3HABATEIbHBIC YHUBEPCAILHBIC TEXHOJIOTUIECKUE,
KOMMYHHKATHBHbIC YHUBEPCAIbHBIC TEXHOJIOTMYECKHE JICHCTBHS, PETyJIATUBHBIC
YHHUBEPCAJIbHBIC TEXHOJIOTUYECKUE JICHCTBHSI, COBPEMEHHAS 1A TEILHOCTb.

MetanpeameTnble 00IIKME pe3yJbTaThl OCBOCHHUS CpPEAHEro OO0pa30BaHUs
JOJIKHBI OTPAXKATh:

Biaanenue ynuBepcajibHbIMH YUeOHBIMH MO3HABATEIbHBIMU ACHCTBUSIMHU:
1) 6a30BbIe JJOrHYECKHe TeHCTBHUS:

CaMOCTOSATENIbHO  cPOpMyIMpOBaTH M aKTyallM3upoBaTh  MpodIemy,
PaccMOTpETh €€ BCECTOPOHHE;

IpU OCBOCHHM 3HAHUM MPUEMBbI JIOTMYECKOTO MBIIUICHUs (AaHAIWU3, CHHTE3,
cpaBHeHHE, Kiaccudukamms, 000OIIEeHUE), PACKPBIBATH CMBICT OHOJIOTHYECKUX
NOHATUN (BBIACNATh WX XapaKTEpHble MPHU3HAKU, COXPAHATh CBSI3U C JPYTUMHU
MIOHATUSIMU);

OIIPCACIATh LHECIU ACATCIIbHOCTH, 3a/1aBaTh IMApaMCTPhI U OINPCACIIATL KPUTCPHUH
nux HOCTH)KGHHﬁ, COOTHOCHTD PE3YJIbTATLI ACATCIbHOCTHU C IOCTABJICHHBIMHU BparaMu,

WCITOIb30BaTh OMOJOTHYECKHWE TIOHATUS JUII  OOBsICHEHHS (aKToB U
MPEANOCHUIOK KUBOM MPUPOJIbL;

CTPOUTH JIOTHYCCKHUEC  PaCCYXKICHUSA (I/IHI[YKTI/IBHBIe, ACAYKTUBHBIC, 11O
aHaJIOI‘I/ISIM), BbIABJITH 3dKOHOMCPHOCTH MW IPOTHBOPCHUA B PACCMATPUBACMBIX
SABJICHUAX, q)OpMy.HI/IpOBaTB BBIBOJbI 1 BEIBOJBI,

MIPUMECHSITh CXEMHO-MOJICIBHBIC CPEICTBA TSI H300paKEHHUS CBSA3CH U CBS3CH B
M3y4aeMbIX OHOJIOTHUECKHX OOBEKTaX, a TakKe MPOTHBOPEUYHI pPa3HOTO poJa,
BBISIBJICHHBIX B PA3JIUYHBIX HHPOPMAIIMOHHBIX HCTOUYHUKAX;

Pa3pa60TaTL IJIaH PCIOCHUSA HpO6JI€M C y‘-IéTOM aHallu3a COCTOsSHHUA
MaTCpUaJIbHbBIX 1 HCMATCPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JICSATEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
JNEUCTBUN, OLICHUBATH PUCKU MTOCIIEICTBUN JEATEIBHOCTH;

KOOPAMHUPOBATh U BBIMOJHITH Pab0OTy B YCIOBUSX PEalbHOTO, BUPTYaIbHOIO
Y KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATb KPCATHUBHOC MBIIIJICHUC IIPU PCIICHUHN KU3HCHHBIX HpO6JICM.



2) 6a30BbIe HCCJIE0BATEIbCKHE eHCTBHUS:

BJIaAC€Th HaBbIKaMU y‘-Ie6HO'I/ICCJIeI[OBaTGJII>CKOﬁ nu HpO@KTHOﬁ JACATCIBbHOCTH,
HaBbIKaAMHK  pa3pClICHUA HpO6J'IeM, TCXHOJIOTMYHOCTBO MW TOTOBHOCTHIO K
CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCHICHHA IMPAKTHYCCKUX 3adad, IMPUMCHCHUIO
Pa3JIMYHBIX MCTOAOB ITIO3HAHUS

UCIIOJIb30BaTh PA3JIMYHbIC BUbI EATEIBHOCTH 110 MOJYYEHUIO HOBBIX 3HAHUU,
UX MpeoOpa3oBaHUIO, MPEOOPa30BAHUIO U MPUMEHEHHUIO B HAYYHBIX YUPEKICHUSX, B
TOM YUCJIE TIPU CO3JaHUU HAYYHBIX U COLMAJIbHBIX [IPOEKTOB;

dbopMupOBaTh THUN HAyYHOTO MBIIUICHUS, BIAJETh HAyYHOH TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb H (bOpMYJ'II/IpOBaTB COOCTBEHHBIC 3aJjadyu B O6paBOBaTCHBHOI71
JACATCIBbHOCTHU U JKU3HCHHBIX O6”beKTaX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh  3ajady,
BBIJIBUTaTh TUIIOTE3Y PELICHUS €€, HaXOAUTh apryMEHThI ISl JOKa3aTeIbCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh [apaMeTPbl U KPUTEPUN PELICHMUS;

AHAJIM3UPOBATDH IMOJIYUYCHHBIC B XOJIC PCHICHUA 3ada4r PC3YJIbTAThI, OLICHNBATH
X DOCTOBCPHOCTD, IPOTHO3UPOBATH NSMCHCHHUC B HOBBIX YCIOBHAIX,

JIaTh OIIEHKY HOBOW CHUTYaIlMH, OIICHUTHh IPHOOPETEHHBIN OTIBIT;

U3YYUThH IeJICHAMPABICHHBIN TOUCK CPEICTB MEPEHOCA U CITOCOOOB JCHCTBUN B
npodeccruoHaIbHOM cpere;

YMETh IICPCHOCUTH 3HAHWA B IIO3HABATCIBHYIO W TPAKTHYCCKYHO obnactn
KHU3HCOACATCIbHOCTU,

YMCTb UHTCTPHUPOBATHL 3HAHHWA U3 PA3HBIX PCTHUOHOB CY6’B€KTOB;

BBIABUI'aTb HOBBIC HACH, NPCAJIAaraTb OPUIMHAJIBHBIC ITOAXOJbI M PCIICHMUA,
CTaBUTH HpO6JIeMBI " 3a1a49u, JOITyCKasa aJIbTCPHATUBHBIC PCIICHUS.

3) padora ¢ unopmaumei:

OPUEHTHUPOBAThCS B PA3NMMUYHBIX HCTOYHHMKAX WH(OpMaAIuu (TEKCTOBBIC
y4ueOHble MOCOOUs, HAYYHO-TIOMYJIAPHOM JIHUTEpaTypbl, OMOJOTHYECKHUE CIIOBApU U
CIIPaBOYHUKH, KOMIBIOTEpHBIE 0a3bl JaHHBIX, B VIHTepHETE), aHaIU3UPOBAThH



nHQOpPMAIMIO pa3IUYHbIX BUAOB U (OpM Tpe/ICcTaBICHUS, OLICHUBATh €€
JIOCTOBEPHOCTh Y HENIPOTUBOPEYUBOCTb;

bopMyIMpoBaTh 3aMpOChl U MPUMEHSTHh Pa3IUYHbIE METOJABI MPU TOUCKE U
otOope Onosiornyeckoil HHGOpMaIUU, HEOOXOIUMOM I PEIIeHUs] HAyYHbIX 3a/1a4;

OpUOOPECTH  OMBIT  MCHOJB30BAHUS ~ MHPOPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIBTYPY AKTUBHOI'O HCIIOJIB30BAHUS Pa3JIMYHBIX
ITIOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOpaTh  ONTHUMalbHYIO  (OpMYy  TpEICTaBICHUS
ouonoruyeckoil nHpopmanuu (cxembl, rpaduKy, TUarpaMmbl, TaOJIUIbI, PUCYHKU U

Jpyroe);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KAaueCTBE CpEACTBAa Ipu padbore ¢
Ouonornyeckor  uH(MOpPMAIUER: NPUMEHSATh  XUMHUYECKHe, (QU3NYeCKue W
MaTeMaTUYeCKUe 3HAKU M CHUMBOJIBI, (OpMyJbl, abOpeBHATypy, HOMEHKIATYpY,
HCII0JIb30BaTh U MPEe0OPa30BbIBATH 3HAKNO-CUMBOJIMYECKHUE CPEACTBA HATJISJHOCTH;

oOnamaTe  HaBbIKaMM  OOHApyXeHHsT U 3allUThl  HH(QOpMAIHH,
nH(OPMAITMOHHON 6€30MacHOCTH JTUYHOCTH.

BiiajeHune yHUBepCATbHBIMH KOMMYHUKATHBHBIMH J1eiICTBUSIMU:
1) o6menmne:

u3ydaTh OOIIEHHE BO BCceX cepax >KU3HU, aKTUBHO y4acTBOBATh B JHUAJIOTE
win OOCYXJIEHHH T0 CYIIECTBYIOIEH o00Cyx)maaeMoil Teme (yMEHHE 3aJaBaTh,
BBICKA3bIBaTh BOMPOCHl OTHOCUTEIHHO BBHITIOJIHEHUS TMpeajiaraeMoil  3a/aud,
YUHUTBIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIMI APYrUX YYACTHUKOB JUAOra WIH
JUCKYCCHUH);

pacro3HaBaTh HeBepOanbHBIC CpEACTBA OOIICHHS, IOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEAMOCHUIOK BOSHUKHOBEHUS! KOH(QIUKTHBIX CUTYallUld, YMETh
CMATYaTh KOH(IUKTHI U BECTH ce0sT HOPMAJIbHO;

BJA/IETh PA3UYHBIMU crocobamMu OOUIeHHS U B3aUMOJICHCTBUS, MOHMMATH
HaMEPEHUs IPYTUX JIIOJIEeH, U3MEPATh YBAXKUTEIbHOE OTHOIIEHUE K COOECEHUKY U B
NpaBUIBLHOM popme popMyIHpoBaTh BO3PAKEHNUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOW BOMPOC C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpeICTB.



2) COBMeCTHAS 1eATeJIbHOCThD:

MOHUMAaTh W HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHJAHOW W WHIWBUIYaTbHOU
PaboTHI TP OMIPEACICHUN OMOJIOTHYECKUX MPoOIeM, 000CHOBBIBATH HEOOXOIMMOCTD
npuMeHeHHs (OpM TPYIIOBOTO B3aUMOICHCTBUS NIPH PEIICHUH YISOHOM 3a/1a4;

BBIOEpUTE TEMBI U METO/Ibl ICUCTBUM YYACTHUKOB C YUYETOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEU Ka)J0r0 WICHA KOJUIEKTUBA;

COBMECTHAs JEATENbHOCTh, OPraHU3alMs M KOOPAMHALMSA ACUCTBUU IO €€
OCYIIECTBIICHUIO: COCTaBUTh IUIAH JIEUCTBUM, 3alKcaTh JACUCTBUA C YYETOM LEIEH
MOUX YYaCTHUKOB, OOCYJIUTh Pe3yibTaThl, IPUHITH COBMECTHYIO PalOTY;

OOCHUTDb KAauCCTBO CBOCTO BKJIdAJd M KOMAHIbI KaXJI0T'0 Y4YaCTHHKA B O6I_I_II/IX
pe3yjbTaTax 110 paBpa6OTaHHBIM KPpUTCPUAIM,

npempiaratTb HOBBIC IIPOCKTBI, OLNCHUBATL HJACU C IIO3MIOHUHW HOBH3HBI,
OPpUTMHAJIbHOCTH, HpaKTH‘IeCKOfI WHHOBAIIMH,

N3yuyaiiTe MO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3JIMUHBIX YCTPONUCTBAX,
BKJIIOYAs KPEaTUBHOCTh U BOOOpa)KeHUE, YTOOBI OBITh MHUITMATUBHBIM.

BiiajieHne YHUBEPCAJbLHBIMH PEryJIATHBHLIMH 1€iiCTBUSIMH:
1) camoopranu3anms:

HCTI0JIL30BaTh OMOJIOTHYCCKIE 3HAHMS JJIA BBIABJIICHUA l'[pO6J'ICM " UX pCHICHUA
B JKU3HCHHBIX U HAYYHBIX HCIIAX,

MOJICTABKA HAa OCHOBE OHWOJIOTWYCCKUX 3HAHHWM, IICJIEBEIC W CMBICIIOBBIC
YCTaHOBKH B CBOMX JEHCTBHUSIX U TOCTYIKaxX MO OTHOIICHUIO K YKHBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 37I0POBBIO OKPY’KAIOIINX;

CaMOCTOSITEJTbHO ~ M3y4yaThb  [O3HABATEJIBHYIO  JCSTEIBLHOCTh,  BBISBIISIThH
MpoOJIeMbl, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00Opa3oBaTEIbHOM
NEATCTLHOCTH 1 KU3HCHHBIX 00BEKTAX;

CaMOCTOSITEJIbHO COCTABHTh IUTAH PEIICHUS MPOOJIeM C YU4ETOM HMEIOIIUXCS
PECYpPCOB, ECTECTBEHHBIX BO3MOKHOCTEN U MMPUPOJIHBIX YCIIOBHIA;

JlaTh OLIEHKY HOBOU CUTYyallHH;

YTOUYHCHHC paMOK HACTOAIICTO IIPEAMETAa Ha OCHOBC JIMYHOI'O IBCTA,



JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHUE;

OILICHUTH MPUOOPETEHHBIN OIBIT;

Obecnieuenue (GopMUpoBaHUS U OOecreYeHHs] OJIArOMPUATHOM SPYIUIIUU B
pa3HbIX 00JACTAX 3HAHWI, MOCTOSHHOE IOBBIIICHUE CBOETO 00pa30BaTEILHOTO H
KyJIbTYPHOTO YPOBHSI.

2) CAaMOKOHTPOJIb:

JaBaTb OLCHKY HOBOM CUTyallud, BHOCHUTb KOPPCKTHBbI B ACATCIbHOCTD,
OOCHUBATL COOTBCTCTBUC PC3YJILTATOB JICHCTBUSM JIMIT,

BIAJICTh HABBIKAMHU TIO3HABATEIHHON pedraekcuu, TaKUMH KaK OCO3HAHUS
MPOUCXOJAIINX JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U MPUUYHNH,
WCIIOJIb30BaTh TMpHUEMbl pedJeKCud Jig OIEHKHM CHUTyalud, BBIOOpAa BEPHOTO
pelieHus;

YMCTb OLOCHHMBATHL PHUCKHM KW CBOCBPEMCHHO IIPHMHHUMATb PCIOCHUA 110 HX
CHMIKCHHIO,

MOTHBBI TPHUHATHASA W APTyMEHTBHl JAPYTMX [PU AHAINA3E pPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CE0s M APYTHX:
NPUHUMATh Ce0sl, MOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MOTHUBBl TPUHATHS W aAPryMEHTHl JPYyTHX TMpPU aHAIU3E PE3yJIbTaTOB
JIeSITCIIbHOCTH;

BaTh CBOE MPABO U MPaBO APYTUX MPU3HABATH OIINOKU;

pa3BUBATh CIOCOOHOCTH MMOHUMATh MU C TTO3UIIUU JPYTOro YeI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI



[IpeameTHble pe3ysbTaThl OCBOCHHS COJEpKaHUd Kypca «buonorus» Ha
yriyOJIEHHOM  ypOBHE  OpPHUEHTUPOBaHbl Ha  o0ecredyeHue  MNpo(UILHOTO
oOyueHnus oOyuarouxcs 6uojoruu. K HUIM OTHOCSTCS: OCOOEHHOCTH Ui OMOJIOTHU
HAY4YHBIX 3HAHW, TPUEMOB U MIPUEMOB JCUCTBUH 1O OCBOCHHIO, IPEOOPA30BAHUIO U
npeoOpa30BaHUI0 3HAHUN, BUBI JEATEIHHOCTU MO MOJTYYEHUIO HOBBIX 3HAHUM U UX
OpPUMEHEHUE B PA3IMYHBIX HAYYHBIX, a TaKXKe€ B €CTECTBEHHBIX >KM3HEHHBIX
ycnoBusix. [IpenmeTHbie pe3yabTaThl MPeACTaBICHbI IO TOaM U3YUYESHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpeamera «buomorus» B 10
K1acce He0OXOIUMO OTPA3HTh:

copMuUpOBaHHBIC 3HAHUS O MECTE U OMOJIOTMYECKON CUCTEME B COBPEMEHHOM
HayKe, B €CTECTBEHHO-HAYYHOW KapTHHE MHPA, B TO3HAHUU MPUPOJIbI, yCTOMIMBOCTH
u olecriedyeHUH TMPOOJIEM PalMOHAIBHOTO MPHUPOAOIOIB30BAHUSA, O BKJIAJC
POCCUHCKUX U 3apyOeKHBIX YUCHBIX B Pa3BUTHE OUOJIOTUY;

KOTOpasi BKJIIOYAaeT B ce0si: OCHOBOINOJAraroue OWoJIOrMYecKue TEePMUHBI U
NOHATUS (KU3Hb, KIJIETKA, OpPraHu3M, MeTa00JIM3M, TIOMEOCTa3, CAMOpPEryJsuus,
CaMOBOCTIPOM3BE/ICHUE, HACJIEICTBEHHOCTh, HW3MEHUYMBOCTh, POCT M pa3BUTHE),
ouonornueckue teopuu (kierounas reopus T. [lIBanna, M. lneiinena, P. Bupxosa,
XpPOMOCOMHasl Teopusl HaclieAcTBeHHOCTH T. Moprana), yuenus (H. . BaBunosa —
OLICHTpAaX MHOTO00pa3usi W TMPOUCXOKACHHUS KYJIbTYPHBIX PACTCHUI), 3aKOHBI
(ennHOOOpa3usl MOTOMKOB MEPBOrO IMOKOJEHMS, PacHpeieseHusl, YUCTOThl T'aMeT,
He3aBUCHUMOro  HaciegoBanus [. Menzgenss, TOMOJOrMYECKHX  PSAJOB B
HacjeACTBeHHOW  m3MeHuumBoctd H. W.  BaBunoma), OpUHIMIHAIBHOCTH
(KOMIUIEMEHTapHOCTH);

NPUMEHEHUE METOJIOB HAYYHOTO TMO3HAHHS, NMPUMEHEHHE B OHMOJOTHMYECKHX
HCCJEIOBAHUAX  JKMBBIX  OOBEKTOB  (OMHCaHWE, UW3MEpeHue, HaOI0JeHue,
IKCIIEPUMEHT);

Mpbl oTnaeM mpeanoyTeHHE AOMOIHUTENBHBIM IMPU3HAKAM: BUPYCOB, KJIETOK
MPOKAPUOTOB U 3YKAPHUOTOB, OJHOKICTOUYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM
YHClie CMEPTOHOCHBIX, TPUOOB, PACTEHUH, KUBOTHBIX M YEJIOBEKa, OPTaHOB M CUCTEM
OPraHOB pACTCHHI, JKUBOTHBIX, UEJIOBEKa, TPOIECCOB IKU3HEICATCIHLHOCTH,
MPOTEKAIONUX B OpraHW3MaxX PACTCHUM, JKUBOTHBIX. W YCJIOBEKA, OMOJIOTHUYECKUX
MpoI1IecCOB: OOMEH BelecTB (MeTadosn3M), TpaHC(hOpMalus IHEPruu, OpoKeHUs,
aBTOTPO(HOTO U TeTepOTpPO(HOro TUIA MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeHo03a, TaMeTOreHe3a, AMOpPHOTeHEe3a, MOCTAMOPHUOHAIBHOTO Pa3BUTHS,
pa3MHOKEHUS, WH/IUBHTy aIbHOTO pa3BUTHUS Oopranmsma (oHTOTEHE3A),
B3aMMOJICHCTBHS T€HOB, T€TEPO3HC, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE NOJAJIEPKUBATh B3aUMOCBSI3H MEK/y OPraHOMJAMH U UX CTPYKTYpaMHu,
CTPOCHHEM KIIETOK pPAa3HbIX TKAaHEW W HUX KJIECTOYHBIMUA CYIIHOCTSMH, MEKIY



CYILIECTBOBAHUEM U IIEMIOYKOW OPraHU3MOB Y PACTEHMI, KUBOTHBIX U YEJIOBEKA U UX
CTPYKTypamH, MEXIy I[OCJIEOBAaTEIbHOCTAMU OPraHU3MOB U HUX CTPYKTypamu,
MEXIy STanmamMu OOMEHa BEIIECTB, JTallaMu KJIETOYHOTO LMKJIA M >KU3HEHHBIMU
IIUKJIOB OpraHu3Ma, dTanamMu SMOPHOHAILHOTO Pa3BUTHA, TEHOTUIIOM U (EHOTUIIOM,
(dbenoTunom u pakrTopaMu cpebl OOUTAHUS;

YMCHHUC BBIABIIATL OTIIMYWUTCIIBHBIC IIPU3HAKH JKHUBBIX CHUCTEM, B TOM YHCIIC
paCTeHHﬁ, JKHBOTHBIX M YCJIOBCKA,

HCIIOJIb30BaTh YKAa3aHHBIC aApPIryMCHTHI, 6I/IOJIOFI/I‘IGCKYIO TCPMHUHOJIOTUIO H
CHUMBOJIMKY JJIsI JOKA3aTCJIbCTB pOACTBA OPraHOB Pa3HbIX CUCTECMHBIX I'PYIIII;

YMETh pPCIIaTh OMOJIOrMYECKHUE 3a/la4r, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC
CBiA3HU MCKAY OMOJIOrMYECKUMHU npooeccaM M SABJICHUAMHU, JACJIAaThb BbIBOJAbI M
MMPOrHO3bl HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMETh BBITIOJHATH JA0OpPATOPHBIE M TpPaKTHYECKue paboThl, COONIONATH
npaBuiia npu padoTe ¢ yu4eOHbIM U J1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHME BBIJBUTaTh TUIOTE3bI, TMPOBEPSITH HUX OKCIEPUMEHTAIbHBIMU
MeTojaMu, (HOPMYIHPOBATh IEJIb WCCICIOBAHMS, AaHAIM3UPOBATH ITOJTyYCHHBIC
pe3yJIbTaTHI U JACaTh BEIBOIBI,

YMEHHE Y4YacTBOBaTh B YyYEOHO-HMCCIICIOBATEIHLCKON paboTe MO OHWOJIOTHH,
DKOJIOTHU W MEAWIMHE, MPOBEACHUM Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, H
MyOJMYHOM  BBICTYIUICHHH  JIOCTUTHYTBIX  pE3YyJIbTAaTOB  HAa  YYCHHYCCKUX
KOH(epeHusx;

YMETb ONCHUBATHL 3THU ACICKTbBI COBPCMCHHBIX HCCIICIOBAHUN B obnactn
ouonornu U MCIUITUHBI (KJ'IOHI/IpOBaHI/IC, HCKYCCTBCHHOC  OIINIOAOTBOPCHUC,
HaIIpaBJICHHOC N3MCHCHUC I'CHOMA U CO3AAHNUC TPAHCTCHHBIX OpraHI/I3MOB);

WU3YYUTh OCO3HAHHBIM BBIOOp Oyaymieil mpodecCHOHATBLHON IEATEINBHOCTH B
o0nacTH  OWOJIOTHH, MEIUIMHBI, OWOTCXHOJOTHMH, BETCPUHAPHH, CEIBCKOIO
XO35MCTBA, TIMIIEBOW TPOMBIIIUICHHOCTH, YIJIyOWTh ITO3HABATEIbHBI HHTEpEC,
HaIpaBJICHHBIA Ha OCO3HAHHBIN BBIOOP MPOPECCHU U TIPOI0JDKEHNE OUOIIOTHIECKOTO
oOpa3oBaHHMsS B OpraHM3AIMSIX CPEJAHETO MPOPECCHOHAILHOTO U BBICIIETO
o0pa3oBaHUs.

[IpeameTHble pe3yabTaThl OCBOECHUS yueOHOro mnpeamera «buonorus» B 11
KJlacce HEOOXOTMMO OTPA3UTh:

chOpMHUpPOBAHHBIC 3HAHMS O MECTE€ W OMOJIOTHYECKON CHCTEME B COBPEMEHHOM
HayKe, B COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHE MHpaA, B II03HAHUU
YCTOMYMBOCTU MPUPOABl U PA3BUTUU SKOJOTUYECKUX MPOOJIEM YeOBEYECTBa, a



TaKkKe€ B BOIPOCAX MOJJICPKKHU PALMOHATIBHOTO MPHUPOAOIOIB30BAHUS U B paMKax
LEHHOCTHOT'O OTHOIIEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY , O BKJIa/Ie POCCUNUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B OMOJIOTHIO PA3BUTHUS;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUMN, KOTOpasi BKIIIOYAET B ce0s
onpejeNieHue W TIOHMMAaHUE OCHOBOIOJATAIOMUX OHOJOTUYECKUX TEPMUHOB U
MOHATUHN (BHI, 3KocHCTeMa, Ouocdepa), OUONOrHUECKUE TEOPUH (IBOJIIOIIMOHHAS
teopust Y. [lapBuHa, cunretnueckas teopusi teopun), yuenus (A. H. CeBepuoBa — o
OyTSX W HampasieHusi umnepuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHBI
(renernueckoro paBHoBecus J[x. Xapau u B. BaiinOepra, 3apofsIlieBOro cxojacTaa
K. M. bopa), npaBmwia (muaumyma HO. JluOuxa, OCHOBHas MupamMuaa SHEPTHUH),
runotessl (runotesa « mupa PHK» V. I'mnbepTa);

YMEHHME BJAJIETh METOJIaMM HAY4YHOIO IIO3HAHUS, UCIOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIACAOBAHUAX JKUBBIX OPTraHU3MOB W DOKOCHCTEM (OIMHCaHUE,
W3MEpeHne, HaOMIOJeHHWe, OJKCIEPUMEHT), METOJaMH METOoJda H  OLEHKH
AHTPONOrE€HHBIX U3MEHEHUH B IIPUPO/IE;

UCTIOJIb30BaHUE CJIEIYIONINX MPU3HAKOB: BUAOB, OMOTEOIICHO30B, SKOCUCTEM U
ouocdeprl, CTAOUIU3UPYIOMIETO, MBIDKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO
0TOOpa, ATONATPUUECKOTO U CHMITATPUIECKOTO BHIa 00pA30BaHUs, IBUKYIIIHX CHII
CHJIOBOM SBONIOIMHM Ha TEeHO(POHIE, MPUCIOCOOIEHHOCTH OPraHW3MOB K Cpejie
oOWTaHWsI, YEpeIOBAHUS TN, KPYyroBOPOTAa BEMIECTB M IOTOKA TCHEpAIUd B
IKOCHUCTEMAX;

YMCHHUC TIOAACPKUBATL B3aMMOCBA3KM MCXKAY MNOpoHccCaMu  SBOJIIOIMH,
ABWOKYIIMMHU CUWJIAMH  aHTPOIIOTCHE3d, KOMIIOHCHTAMH PA3JIMYHBIX OJOKOCHUCTCM U
HpI/ICHOCO6JICHI/I$IMI/I K HUM OPraHU3MOB;,

YMEHHE BBISBIISTD OTJIMYUTEIbHEIC MPU3HAKA  SKUBBIX CHCTEM,
MPUCITOCOOJICHHOCTh BHJOB K cCpeae OOWTaHWs, aOMOTHYECKUX W OHOTHYCCKHUX
KOMIIOHEHTOB ~ JKOCHUCTEMbI,  B3aMMOCBSI3M  OpPraHU3MOB B  COOOIIECTBAX,
AHTPOTIOTEHHBIX U3MEHEHUHN B SKOCUCTEMAX CBOEH MECTHOCTH;

HCIIOJIb30BaThb HOAHHBIC APTYMCHTEI, 6I/IOJ'IOI‘I/IquKy10 TCPMUHOJIOTUIO U
CUMBOJIMKY JUJIA JOKA3aTCJILCTBA POJACTBA HpCI[CT&BPITCHCfI Pa3HbIX CUCTCMHBIX T'PYIIII,
B3aHMOCBSI3€EH OpraHnu3MOB MW CpPCAbI 06I/ITaHI/I$I, CAMHCTBA 4YCJIOBCUYCCTBA pac,
HGO6XOI[I/IMOCTI/I COXpaHCHUA MHOI‘006pa3I/IH BHUIOB H JOKOCUCTCM B YCJIOBHAX
COCYIICCTBOBAHUS MMPUPOIbI 1 YCJIOBCUCCTBA,

YMCTb pPCIIATH OMOJIOTHYECKHE 3aJla4i, BBIABJIITH HNPUYINMHHO-CICACTBCHHBLIC
CBA3N MCKIY OMOJIOTMYECKUMHU nponeccamMmn MU ABJICHUAMM, [CJIaTb BbBIBOABI U
IMPOrHO3bl HA OCHOBAHUU ITOJIYYCHHBIX PC3YyJIbTATOB,

YMETh BBINOJHATH JA0OpPATOpHbIE M TMpaKTUUYeckue paboThl, COOJIIOIATH
npaBuiia Ipu padoTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;



YMCHUC BbIIBUI'aTb  THIIOTC3bI, MPOBECPSTH HX  OKCICPHUMCHTAJIbHBIMU
METOAaMHU, (1)OpMy.HI/IpOBaTB oCJab MCCICAOBAHUA, AHAIU3HUPOBATH IIOJTYYCHHBIC
PE3YJIbTAThl U ACJIaTh BBIBOJbI,

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HMCCIIEIOBATEIBLCKON paboTe Mo OHOJOTHH,
9KOJIOTMM W MEJUIIMHE, TMPOBEJCHUU Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHOM  BBICTYIUIGHUM  JOCTUTHYTBIX  PE3YJbTAaTOB  HAa  YYCHUYECKUX
KOH(DEpEHITUSX;

YMETh OIICHUBATh THUIIOTE3bI H TCOPHH O IMPOUCXOXKICHUH JKH3HH, YCIIOBEKA H
YeJIOBEUYECKOM pPAachl, O MPHYMHAX, IMOCIEACTBHIAX M CIOCO0aX MpPEIOTBPAICHHS
M3MEHeHn B Onocdepe;

U3YYUTh OCO3HAHHBIM BHIOOp Oyaymieil mpodecCHOHaIbHON IESTENbHOCTU B
0o0nacT OMOJIOTUH, KOJOTUHU, MPUPOIOTNOIL30BAHUS, MEAUIMHBI, OMOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPHH, CEIbCKOTO XO3SHCTBA, MUIICBOW MPOMBIILICHHOCTH,
yrayOieHus NO3HaBaTEeJbHOTO WHTEpEeca, HAIPABJIEHHOTO HA OCO3HAHHBIA BBHIOOD
npodeccud M OPOAOKEHUS OHOJOTMYEeCKOro oO0pa3oBaHUs B OpraHU3aLMsIX

cpeaHero npohecCUOHaIBLHOIO U BBICIIETO 00pa30BaHUsL. .
TEMATUYECKOE NNAHUPOBAHUE

10 KINTACC

Ne Haspanwue pa3aeiioB U TeM POrpaMMbl KonnuecTBo yacos

/I Bcero  KoHtposibHBIE [TpakTy

paboThI pab
1 buonorus kak Hayka
2 JKuBbie CHUCTEMBI U UX U3yYECHUE
3 Buonorus kietku 0
4 XuUMHAUYECKasi OpraHu3aIis KICTKH 10 :
S5 Crpoenue 1 pyHKINU KISTKH 8 :
6 OOmeH BelecTB U MpeoOpa3oBaHKe SHEPTUH B Kamepe 9
7 CnencrBeHHast THPOpPMAIUS U JOCTaBKA €€ B KaMepy 9 0
8 JKu3HEeHHBIN IUKIT KIETKHA 6 :
9 Crpoenue u pyHKIIUK OpraHU3Ma 17
10 Pa3MHOXEHHE U pa3BUTHE OPraHU3MOB
11  T'eHermka — HayKa O HACJICJICTBCHHOCTH W N3MECHUYNUBOCTH 0
OpTaHHM3MOB.

12 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH 10 :
13 3aKOHOMEpPHOCTh H3MEHYMBOCTH 6
14 TeneTuka uenoBeKa 3 0
15 Cenexuus opranuszanmii 4
16 BuoTeXHOJOrHs ¥ CHHTETHYCCKAst OMOIOTHs 4
17 PesepBHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 1






