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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCITUTAHUS.

Y4eOHbIii npeamer «buosorusi» Ha ypoOBHE CpPEIHETO OOIIeTr0 0Opa30BaHUs 3aBEPIIACT
Ounosnoruueckoe o0pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacCHIMpEHUE U yriyOJieHne 3HaHUi
oOydJaromuxcsi O JKUBOM TMpPHUpOJE, OCHOBAX MOJIEKYJSIPHOM U KJIETOYHOW OuoJoruu,
AMOpHONIOTUN M OWOJIOTHH Pa3BUTHSI, T€HETUKHU, CEIECKIMHU, OMOTEXHOJOTHH, HBOJIOIMOHHOTO
YUEHUS U IKOJIOTUH.

Uzyuenue yuebHoro npenmera «buonorus» Ha yriiyoaéHHOM ypOBHE OPHEHTUPOBAHO Ha
MOJATOTOBKY OOYYaOIIUXCS K IMOCIEAYIONEMY MOTYyYeHHI0 OMOJOTHYECKOro OOpa3oBaHHUS B
By3aX W OpPraHU3alUsAX CPEeIHEro MpodeccHoHaNbHOro o0pazoBanus. OCHOBY €ro COAEp:KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHHM OOYy4YarOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/IesoB OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHHS MOTY4YarOT pa3BUTHE. Tak, pacIIMpeHbl U YriayOIeHbI
OMoyoTHYecKre 3HAHWSA O PACTEHUSX, JKMBOTHBIX, TpuUOax, OaKkTepHsx, OpraHU3Me YeJOBEKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOINOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKUE CBEICHUS
MPUKJIATHOTO M TMOUCKOBOTO XapakKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MOCIEAYIOEro BeiOOpa npodeccun. Bo3mokHa Takke MHTErparus OMOJOTHYECKHX 3HAHUH C
COOTBETCTBYIOIIMMU 3HAHUSIMU, MTOTYYEHHBIMU 00YJaIONUMUCS TIPU U3YYeHUH (HU3HKU, XUMUH,
reorpaduy 1 MaTeMaTUKH.

CrpykTypa mnporpammbl 1o y4yeOHOMY mnpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K M3ydeHUto Ouonoruu. CormacHO UM, H3y4daroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PAa3HOT'O YPOBHSI OpraHU3allvy,
HBOJIIOIMMA OPraHUYECKOTO MHpa Ha 3eMjie, COXpPaHEHHs OHOJIOTHYECKOTO pa3HOoOpas3us
wianetel. Tak, B 10 kimacce M3ydaroTCs OCHOBBI MOJEKYISPHOM M KJIETOYHOH OHMOIOTHH,
SMOPHUONIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CENEKIIUH, OMOTEXHOJIOTHH U CHHTETHUECKOMN
OMOJIOTUM, aKTyalIM3UPYIOTCS 3HaHUS oOydaroumuxcs o OOTaHMKE, 300JI0TMH, aHaTOMUH,
buznonorun yenoneka.

VYueOublii npeamer «buonorus» mpu3BaH O00ECHEUYUTh OCBOCHHE OOYYAIOIIHMMHUCS
OMOJIOTUYECKUX TEOpU ¥ 3aKOHOB, WJCH, NPUHIMIIOB W TMPABWJ, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHON KapTHHBI MHpa, 3HaHUH O CTPOEHHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, IMOMYJSIUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAyYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHMSIX B OHOJIOTHH, TPUKIATHBIX aCIEeKTax
OMoNOTrNYecKuX 3HaHWH. [ pa3BUTHS U TOJACpKAHHS WHTepeca 0O0YJarommMxcsi K OMOJIOTHU
Hapsly €O 3HAYUTENbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COAEpKaHUHU MPOrPaMMBI IO
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEW CTAHOBJICHHS W PAa3BUTHUsI TOW WM WHON
obnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BaKHEHIIMX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEeM.

Llenbp u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypoBHE — OBJIa/ICHUE
0o0y4JaroIMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKUHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTO paHra ¥ MPHOOpPETEHUE YMEHHI MCIOJB30BaTh 3TU 3HAHUS B (DOPMHUPOBAHHUH WHTEpeca
K omnpeaenéHHol o01acTu mpodecCHOHATBHON NEATEIHHOCTH, CBA3aHHONW ¢ OMOJIOTHEH, MIN K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TIPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHuUs.



JlocTikenue 1enu u3ydeHus: yuyeOHoro mpeamMera «buosorus» Ha yriryOja€éHHOM ypOBHE
oOecrnieunBaeTcs PEIICHUEM CIEAYIOINX 3a1au:

OCBOCHHME OOYyYalOIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHWUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOpUAX, KOHLENIMSX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTAX W IpaBWilax,
COCTAaBJIAIOLIMX COBPEMEHHYK) €CTECTBEHHO-Hay4YHYK) KapTHUHY MHpa; O CTPOEHHH,
MHOT000pa3uu ¥ 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPTaHu3M, IMOIYJISALUs, BUJ,
Oouoreoneno3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPBHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH;

O3HaKOMJIEHHE  oOydJaromuxcs €  METOAAMU  IO3HAHUSA  KMBOH  NIPUPOABL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEJIEKIIUU, OMOTEXHOJIOTUU U CHHTETHYECKOU
OuoNorny, MaJeOHTOJOIMH, SKOJOIMM); METOJAMH  CaMOCTOSITEIbHOTO  NPOBEICHUSA
OMOJIOTHYECKUX MCCIEeIOBaHUNH B J1abopatopuu M B IpUpone (HaOioJeHHe, H3MEepeHHe,
HKCIIEPUMEHT, MOJIETIUPOBAHUE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHHSMH: CaMOCTOSITEIbHO HAXOIUTh, AHAJIM3UPOBATH U
UCII0JIb30BaTh OMOIOTMYECKYI0 HH(OPMALINIO; TOJIb30BaTHCSI OMOJIOTNYECKO TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OMOJIOTMM M COLHUAIBHO-
SKOHOMHYECKUMHU U SKOJIOTMYECKMMHU IMpoOJieMaMM 4eJIOBEYECTBA; OLCHMBATH I1OCIIEACTBUS
CBOEH JIeATENIbHOCTU 110 OTHOIIEHUIO K OKpY)Kalolled NpUpoAHOl cpele, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOEH; OOOCHOBBIBATH M COOJIOJATh  MEpHI
npoUIaKTUKY MH(EKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OeCTIeUeHUs
0€301aCHOCTH COOCTBEHHOM XKM3HENESATEIFHOCTH B UPE3BBIYAWHBIX CHUTYAIUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE Hay4YHBIE OTKPBITHUS B 00JACTH
OuoJIoruy;

pasBUTHE y 00YYaIOLINXCS MHTEUIEKTYyalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIIAIOLUIUMHCA OTKPBITUSAMU M COBPEMEHHBIMU HCCIIEOBAaHUSMH B OHOJIOTHH,
pelraeMbIMi €10 IpobjieMaMu, METOJ0JIOTMEed OMOJIOrMYecKOro MCCIEeI0BaHusl, MPOBEIECHUs
OKCTIEPUMEHTAIBHBIX ~HWCCIICJIOBAHUHA, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYaromMXCsl IIEHHOCTHOTO OTHOLIEHUS K KMBOM MPUPOZE B IEJIOM H K
OTHEeNbHBIM €€ O0beKTaM W SBJICHUSAM; (OpPMHUPOBAHUE HKOJOTHYECKOW, TEHETHYECKOU
TPaMOTHOCTH, OOIIEH KyIbTYyphl MOBENEHUS B TPUPOJE; WHTETPAIMH €CTECTBEHHO-HAYyYHBIX
3HAHUM;

npruolOpereHne 00yJaromUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIb30BAHUN
(cobmoieHne TpaBUJ MOBEACHUS B MPUPOJE, OXpaHbl BHAOB, JKOCHCTEM, OHochepsl),
COXpPaHEHUHU COOCTBEHHOI'O 3[0POBBbS U 3J0POBBS OKPYXKAIOUIMX JIoAeH (COOMI0aeHUs Mep
npopmiakTuku  3a0oneBaHui, oOecrieueHHe  O€30MACHOCTH  KHU3HENEATENbHOCTH B
Ype3BbIYANHBIX CUTYalUsX MPUPOJHOTO M TEXHOIEHHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BAHUS
OMOJOTMYECKNX 3HAaHUN U YMEHUI B OBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JJI1 OCO3HAHHOIO BbIOOpa OOYHYaIOUIMMHUCA HHIAMBHYaTbHON
00pa3oBaTeNbHOW  TPAEKTOPHH, CIIOCOOCTBYIOUICH TMOCIEAyOUEeMY HpOoQpecCHOHATLHOMY
CaMOOIIPEICICHUIO, B COOTBETCTBUM C HWHAWBUAYAJIBHBIMU HHTEpECAMHU U MOTPEOHOCTAMU
pEruoHa.

OO0miee YKMCIIO YacoB, OTBEICHHBIX HA HM3ydyeHHE OHMOJOTMHM Ha YriayOJEeHHOM YpPOBHE
cpenHero obmiero oopazoBanus, coctaiseT B 10 kimacce — 102 gaca (3 gaca B He/IemI0).



Orb6op oOpraHu3alMOHHBIX  (GOpPM, METOJOB H CPEACTB OOydYeHHs] OWOJIOTHH
OCYILIECTBIISICTCS C YUETOM CHEHU(PHUKN €ro COJCpKaHUsA M HANpaBICHHOCTH Ha MPOJOJDKCHUE
OMoNIornYeckoro 0o0pa3oBaHUs B OPraHMU3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIETO
o0OpazoBaHwUs.

OO0s13aTeIbHBIM YCIOBHEM TpU OOYyYCHHUH OWOJIOTHHM Ha YIIyOJIEHHOM YpPOBHE SIBJISCTCS
MPOBEJICHUE JIA0OPATOPHBIX W MpakTUYeckux pador. Takxke ywactue oOydarommxcs B
BBITIOJTHCHUH  TPOCKTHBIX MW y4eOHO-UCCIICIOBATEILCKUX PAabOT, TeMaTHUKa KOTOPBIX
OIpENEeNsIeTCs YYHUTEJIeM Ha OCHOBE HWMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB H
MECTHBIX TPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckne Hayku W u3zydaemble UMM MpoOsiembl. DyHJIaMEHTaNIbHbIC, TPUKIAAHBIE U
MOMCKOBBIE HAyYHBIE HCCIIEIOBAaHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBszanHpie c¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JEATETLHOCTH YENIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpannn

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl u cxembl: «CBs3b OMOJIOTUU C JPYTUMU HayKamu», «CrucreMa OMOIOTHYEeCKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucteMbl Kak mpeaMeT uzydeHus ononoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh U YIHOPSAAOYEHHOCTb
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAEHUE, PA3APAKUMOCTb,
W3MEHYHBOCTh, POCT U Pa3BUTHE.

YpOoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIMH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasimue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kusnb kak popma cymiectBoBaHus MaTepuu. Hayku, u3ydaromniie >KMBbIE€ CHCTEMBbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenue, nsmepeHue,
AKCIIEPUMEHT, CUCTeMaru3anusi, MeraaHanu3. lloHsaTME O 3aBUCUMONI M HE3aBUCHUMOU
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runoTe3a. [lonsTre BEIOOPKH U €€ J0CTOBEpHOCTh. Pa3dopoc B Omosiormueckux gaHHbIX. O1ieHKa
JIOCTOBEPHOCTH TOJYUYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaXKeHUsI PE3yJIbTAaTOB SKCIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmumpl u cxeMbl: «OCHOBHBIE TIPH3HAKH JKU3HW», «DBHOJIOTMYECKHE CHUCTEMBI»,
«CBolicTBa )KUBON MaTepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOb», «CTpOEeHUE )KUBOTHOU
KiIeTkn», «TkKaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreorienos», «buochepan, «MeTobl H3ydeHHS! JKUBOU MPUPOIBI.

OGopynoBanue: 1abopaTtopHOE 000OPYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHHe Pa3IUYHBIX METOJOB MPU M3YUYEHHH >KUBBIX
CUCTEMN.

Tema 3. buosiorusi KjieTku

Krnetka — cTpykTypHO-(QYHKIIMOHATbHAS €IUHUIA )KUBOTO. VICTOPUST OTKPBITHS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHH.



MeTtoapl MOJIEKYISIPHOM W KJIETOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpoB8aHHbIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSI.
Kougoxanvnaa muxpockonus. Bumanvhoe (npusicuznennoe) uzyyeHue Kiemox.

JdemoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOI0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENapaTrhl PacTUTENbHBIX, KHUBOTHBIX WU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennnansHoe neHTpudyruponanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMHUKpPOAJIEMEHTH. Boaa u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MunepasnbHbie BelllecTBa KJIETKH, UX Ouojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelECTBa KIETKU. buonornyeckue nonumepsl. beaku. AMHUHOKUCIOTHBII
coctaB OenkoB. CTpyKTyphl OeiaKoBOW MoiyieKyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIuu 0eiaKoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl M monucaxapujsl. OOmumi
IUIaH CTpOeHuss U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue ¢yHKuun
YTJIEBOJIOB.

Jlunuasl.  I'mapodmneHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukaums — aummmaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoOBbIX KuCiIOT. HykneoTuasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
¢ynkuun  AT®. BoccTaHoBieHHBIE MEPEHOCUYMKH, HUX (GYHKIMH B KieTke. /pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRTMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHEe M OHOpU3NYECKUE HCCIEAOBaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMONIeKyl. Mooenupoganue cmpykmypvl U  QyuKyui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JleMoOHCTpaL UK

[Hoptpertsr: JI. [onunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XUMHYECKMX JJIEMEHTOB B  HEXKHBOW MPUPOAEH,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabnMLa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3mMoB», «CTpoeHHE MOJIEKYNbl Oenkay,



«CTpyKTypbl O€TKOBOW MOJIEKYJbI», «CTpOCHHE MOJIEKYJI YIJIEBOJOB», «CTpoeHHWE MOJICKYJ
aunuioBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

Ob6opynoBanue: XMMHAYECKas Mocy1a 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapyKkeHHE OCJTKOB ¢ IMTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopuas padora «/ccnenoBaHne HYKJIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-(YHKIHOHAIbHbIC
00pa30BaHUs KJIETKU.

CtpoeHre MpOKApUOTHUYECKON KiIeTku. KieTtouHas CTeHKa OakTepwii ©  apXei.
OcoOeHHOCTH CTPOCHUS TeTepoTpodHOI 1 aBTOTPODHON MPOKAPHUOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO32aX.

Crpoenne n (hyHKIIMOHMPOBAHUE dyKapHOTHUeCKOW kieTku. [Inasmarnyeckas memOpaHa
(mna3manemma). CTpykTypa Iula3Matuyeckoil wmemOpaHbl. TpaHCHOpPT BELIECTB uepe3
IUTa3MaTHYECKyI0 MeMOpaHy: MaccuBHBIN (muddysus, oOmerdéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). ITomynmponunaemocts MemOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (parounTo3. Dk3ounTo3. Kilerounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOM CTEHKH PacTEHHH, TPHOOB.

[uromnazma. Ilutozons. Llurockener. [IBwkenue nuToriazmMbl. OpraHoOWAbl KIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HJomiIazmarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpOeHHE M (YHKUUHU. B3anMMOCBS3b 0OJHOMEMOpaHHBIX OPTraHOMUJOB KIIETKH.
CrpoeHue rpaHylIsIpHOTO peTukynyma. Mexanusm wuanpasenenus 6Oenkos 6 OIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHynsipHBIi)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (yHkuus anmapata ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUH, MJIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumobuocenes (K.C. Mepexckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpUH U miactuf. [lepBUuHBIe, BTOPUYHBIE U CIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKAapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CtpoeHne U QyHKIMM HEMEMOpaHHBIX OPraHOUIOB
kiaeTku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpogunamenmoi. MBIIIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbl HEMbIUEYHbIX KAEmOK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OGonouka sapa, XpOMaTUH, KapuOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PacmnoIOKEHUE XPOMOCOM B MHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. Belkun XpoMaTHHa — THCTOHBL. /JuHamuxa s0epHoll
obonouku 6 mumose. A0epubviti mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHMTENbHas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHO).

JleMoOHCTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.



Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpEnapaThl PacTUTENbHBIX, YXUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopnasi paGora «l/3yueHue CTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBD».

JlabopaTopnas padora «/ccnenoBanve mia3mMoin3a U JACMIa3MOJIM3a B PaCTUTEIbHBIX
KJIETKax.

IIpakTnyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

ACCUMUIISIIIMS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOQHBIA W  reTepoTpodHBIA. YuacTue KHUCIOpoAa B OOMEHHBIX IIpOIEccax.
OHepreruyeckoe oOecrneueHue kierku: npespamieHue AT B  0oOMEHHBIX Ipoleccax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiictBa W MexaHusMm aeiictBus. KodepmeHntsl. OTinuus (epMEHTOB OT HEOPTaHUYECKHX
KaTajau3aTopoB.  benKku-akTUBAaTOppl M OEIKU-UHTHMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeEIIECTB B KieTke. DoTocuHTE3. AHOKCUSEHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHNbL
peakyuonHozo yenmpa. Ponb xjopormiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (HOTOCHHTE3A.
BnusiHue pa3nuyHbIx paKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAUeHHUE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHbIe opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl YHEpPreTuueckoro oodmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUH B Mpolieccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuiInpoBaHHE.
Ouepeus membpannoz2o epaduenma npomonos. Cumwmes ATD: paboma npomonnou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOMmeH», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000pPYJIOBaHUE JJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

Jladoparopuasi paGora «M3yueHne KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATUBHOTO pAacUICIUICHUS MEpOKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.



JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U JABIXAHUS.

Tema 7. HaciiencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peaknum marpuyHoro cuHresa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmmzanms HacienacTBeHHOM uWHQopmarnuu. ['eHeTHyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUNIIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTe3e Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. Oprauuszalysi TeHoMa y MpOoKapuoT U
9yKapuoT. Perynsinusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLECCOB B KieTke. KileTounsiii romeocras.

Bupycel — HekiieTouHbIe ()OPMBI JKU3HH U OOJIMTAaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHus yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['‘eHeTmueckuit Koay», «Bupycs»,
«baxTepruodarmny.

IIpakTuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. JKu3HeHHBIH MUKJI KJIETKH

Knerounsii mukmn, ero mepuoasl u perymsauus. Mutepdaza m muro3. OcoOeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYeCKUiA
(TTOCTMUTOTUYECKHUI), CHUHTETHYECKUH W TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIBI
uHTEpQa3bl.

Matpuunsiii  cunte3 JHK —  permmmmkanms.  Ilpunnuner  perummkanuu — JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTHUNApaUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepel U Tenomepasa.
XpOMOCOMHBIN HAabOp KJIETKH — KapUOTHUM. JIMIUIOMAHBIA U rariouJIHbBI HaOOpBI XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenune kietkun — muto3. CTaguu MUTO3a U MPOUCXOJANIME B HUX Mpolecchl. THIbI
muTo3a. Kaprnokunes u nurokunes. bruongornueckoe 3HadeHHE MUTO3A.

Perynsiiuss MUTOTHYECKOTO IMKIA KieTkd. [IporpamMmMupyemasi KjieToyHash THOenb —
aronTo3.

Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JeMoHCTpauMu



Tabmumpl 1 cxembl: «KWU3HEHHBIA MUK KIETKH», «MuT03», «CTpOCHHE XPOMOCOM),
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHYMKA KOpeIlIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJCATEIbHOCTH OJAHOKJIETOYHBIX opraHu3moB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanpHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeJoBeKa. THIbI JKUBOTHBIX TKAaHEW: AMNMUTEIUAJIbHASA,
COEIMHUTENbHAsA, MblleuHas, HepBHasA. OCOOCHHOCTH CTpoeHUs, QYHKIMI U pPacroOKEeHUs
TKAaHEW B OpraHax »KMBOTHBIX U Y€JIOBEKa.

Opransl. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMM OpraHOB ¥ CUCTEM OPTaHOB.

Onopa Tenma opranusmoB. Kapkac pacreHnidl. CkeneTrbsl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblii 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIBI COEIUHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX PACTEHUIH: TPONM3MBI W HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KMBOTHBIX U YEJIOBEKA: MbllleuHas cuctema. Peduekc. CkeneTHble
MBIIIIIIBI U UX padoTa.

IIntanue opranm3mos. Ilormomenne BOJBI, YIIEKHUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusAMH. IluTaHue >XMBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKJIETOUYHOE IHILEBAPEHHUE.
[TuTanne NMO3BOHOYHBIX XUBOTHBIX. OTHENbl NMUIIEBApUTENbHOIO Tpakrta. [lumieBapurenbHble
xkeinessl. [InmeBapuTenpHas cucTeMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBepXHOCTh. JKaOepHoe M n€rouHoe
JpIXxaHue. JlpIXaHue IO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOCHHMsI JETKMX ITO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaroImuX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopT BeleCTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pAacTeHUM. TpaHcHopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsmusi.

Boinenenune y opraHu3moB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbiaeneHusd. DuibTpanusi, cekpenuss U oOpaTHOe



BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPTaHOB BblJeNeHHs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM CUCTEMaMU. BpiieneHrne y MO3BOHOYHBIX XKMUBOTHBIX M dYesioBeka. [loukwm.
Crpoenne u pyHKkunonupoBanue Heppona. ObpazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI IPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIETOUHBIE W TyMOpaJdbHBIH HWMMYHHTET.
BpoxxnéHupli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M peryndauus y OpraHu3moB. Pa3ipakuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisiius y pacteHuil. POCToBble BelEeCTBA U HX
3HauEHUE.

HepBHas cucrema u peduieKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiusi W SHAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4yesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelicTBMe TOpMOHOB. B3auMOCBsSI3b HEpPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnos.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBl OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «Ctpoenue ctebinss», «CTpoeHHE IHMCTOBOM TIIACTUHKW», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MbllieyHas cucTemay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunomnonoctHpe», «CxeMa UTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue J0K/1€BOro
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAOIIUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnaparbl OJHOKICTOYHBIX OpPTaHU3MOB,
MHUKpOIpenaparsl TKaHe, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX, KOJUICKITUU OECITO3BOHOYHBIX )KHBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM TMOYBEHHOTO U  BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3y4yeHne TkaHel pacTEHUI.

JlabopaTopnasi pabora «/3y4ueHne TkaHel KUBOTHBIX».

JlaGoparopHas padora «/3yueHrne opraHoB IBETKOBOT'O PAaCTEHUSI.



Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuHoxkenue. [lonoBele kieTku, unu ramersl. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuii cMpIcin Melo3a U MOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponbiieBoe  pasBurHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1o10TBOpEHHE W IMOPUOHATBLHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIIOIOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HayKa O PA3BUTHU
opranu3mMoB. Mopghozenesz — o0na u3z enasnvlx npooiem smopuonocuu. Konyenyus mopghozeros
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobneHwue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TaCTPYIISALIHS).
3akjaJKka OpraHoOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEHWCTBUMM TIeHOB. BimsHue Ha
SMOPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHsA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta >XUBOTHBIX. @akTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxenue u paszButue pacreHuil. I'amerodutr u crnopoput. Meiio3 B KU3HEHHOM
nukie pacreHuid. OOpazoBaHue cHop B Tpolecce Meiio3a. ['ameToreHe3 y pacTeHHUH.
OmnnofoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIJIOJIOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIIUN OHTOTEHE3a Y PACTCHUH W )KUBOTHBIX.

JleMoOHCTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXkeHHe »HBIIIeHbl», «Pa3MHOXEHHE TUApHIY,
«Meito3», «Xpomocombl», «['amerorenesy», «CTpoeHHE SMIEKIECTKA U CIIEPMATO30UIa»,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MailcKOro
Kyka», «Pa3Butne capaHum», «Pa3Butue IArymkun», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pactenunit»y, «CTpoeHUE CEMSIH OJHOJIOIBHBIX W JIBYJOJIBHBIX PacTeHU», «KU3HEHHBIN LMK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHUKAY,
«KU3HEHHBIN LIUKII COCHBIY.

OOGopynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMATO30U/ OB,
Mozeib «L{uKIT pa3BUTHS JIATYILIKW Y.

Jladboparopnasi pabGora «/3yueHue CTpOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.



IIpakTnyeckasi padora «BbIsiBIeHHME NPU3HAKOB CXOJCTBA 3apOABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHuEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Ponb oTeyecTBeHHBIX Y4YE€HBIX B pa3BUTUM TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TeHbl, albTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIA W PEHECCUBHBIA MPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, THOPUABI, TeHOTHIN, (QeHotur. OCHOBHBIE METOJbl T'C€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbI CKPEUTUBAHUS Y.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB nepBoro nokoieHus. IlpaBuno nomuHupoBanusa. Bropoit 3akoH Mennens — 3aKoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmenienue npu3HakoB NPy HEMTOJIHOM JOMUHUPOBAHHH.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENCHUS Moja. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enoTun kak uesnocTHass cucrema. [lmefoTponusi — MHOKECTBEHHOE JIECHCTBHE TIE€HA.
MHoOXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHBIX TeHOB. KOMIJIEeMEHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTHUECKUX MPOIIECCOB, TOBEJACHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHUS «XO3SMH — MApa3sUT» U «XO3SIHH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MOKOJIEHUSX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «IlepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«AHanusupymllee ckpemupanuey, «Hemnonnoe noMuHrpoBanne», «CLEIIEHHOE HACIEOBaHUE
MPHU3HAKOB y Apo30huiby, «[ eHeTnka monay, «Kapuotun yenoekay, «Kapuotun apo3oQuiis,
«Kapuotun nuiisl», «MHOXKECTBEHHBIN ajienn3My», «B3zauMoaeiicTBre reHoBY.



OOGopynoBaHue: MOJIETb IS TEMOHCTPAIIMU 3aKOHOB €IMHOO00Opa3us THOPUIIOB TIEPBOTO
IIOKOJICHUSI M PACIUECIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIE0BAHMS NIPU3HAKOB, MOJENb Ul JEMOHCTPALMM CLEINIEHHOTO HACIEAOBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUS Y
JPO30(HITBD».

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopmMupoBaHuH (eHoTHNna. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE MpPHU3HAKK. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHYUBOCTb. Ponb cpeabl B (OpMUpPOBaHUM MOIUGMUKALUMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Buibl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3J[AHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHAbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYyTallMH. SImepHBIE W IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JAeMoHcTpanuu

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl m3mMeHunmBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YelIOBEKay», «BUIbpl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHBIE SK3EMIUIAPhl KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAMU(DUKAIIMOHHOMA
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl M3YYEeHUS TEHETUKH YETIOBEKAa: TeHEATIOTHUECKU, ONMM3HEIOBBIN, [UTOTCHETHIYCCKHIA,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momombto [T1[P-
ananmza. HacnencrBenHbie 3a00eBanust yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nn ¢ HacineaCTBEHHOM MNPEapaclooKEHHOCThIO. 3HAUEHUE MEAMIIMHCKONW TE€HETUKH B
NPEeIOTBPALICHUH M JICYEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe



KOHCYyJIbTUpOBaHue. CTBOJNOBBIE KIETKH. [IOHATHE «(T€HETUYECKOTO Ipy3a». DTUUYECKHUE ACIIEKThI
UCCIICIOBaHMI B O0JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3mueckoMy H
XUMHUYECKOMY 3arps3HEHHUIO OKpYyXKaromel cpenpl. I'eHeTmdeckas IpenpacrnonokeHHOCTh
YEJIOBEKA K MTATOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay», «MeETOIbI M3y4eHUS] TCHETUKH YEJIOBEKA,
«['enernueckue 3a00s1€BaHUS YEIOBEKaY.

IpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BaBuosa o LleHTpax nporcxoxaeHuss 1 MHOrooOpas3us KyJabTYpHBIX pacTeHHi. Poib cenexkunu
B CO3JaHMM COPTOB pPAcCTeHHH U NOpoA KUBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBEHHOM m3MmeHunBocTd H. M. BaBunosa, ero 3Haduenue s
CEJIEKIIMOHHOM paboTHI.

Mertoznbl cenekumoHHoM paboTsl. MckyccTBEeHHBII 0TOOP: MaccOBBIH U MHIUBUAYAIbHBIH.
Oranbl KOMOMHAIMOHHOM cenekiuu. McnbpltaHue mpou3BoauTesed mo nmoromctBy. Ot6op mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JIHK.

HckyccTBEeHHBIT MyTareHe3 Kak METOJ CEJIeKLMOHHOM paboTel. PaguanuoHHbl u
XUMHUYECKMH MyTareHe3 KakK HMCTOYHHUK MYyTalud Yy KyJbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyyenune monumuionoB. BHyTpuBHIoBas rubpuauzauusa. bauszkopoacTBeHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpelMBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenune Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHHSI CENEKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs PeOIOYULY.

CoxpaHeHue U HU3y4EHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcami CenbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
JICUBOMHBIX 8 YEAX VIYUUEHU CYWeCmEYIoWUx U cO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemMO0008 HAYYHLIX UCCIe008AHUL, Nepe00sbIX Uoell u
NepcneKmueHbIX MexXHOI02UL.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmune! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOr000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEJACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CEIeKIUn»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHne cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaGoparopHas padora «/3yueHrne METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».



Ikekypeusi «OCHOBHbIE METOJABI U JOCTH)KEHHUS CEJNEKIMH PAacTeHHIl M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepuCTHKa. TpamunuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4YeHHE KUCIIOMOJIOUYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonornueckuii cuare3. OOBEKTHI
MUKpoOurosornyeckux TexHosoruii. [I[ponsBoacTBo O6enka, aMIHOKHCIOT U BUTAMHUHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJIEHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO MOJy4YEHHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEP KAILIUX
HE BCTpeYaroIuecs B IPpUpoae OMOCUHTETUUYECKHE Ty TH.

Kinerounas unxkeHepus. MeToapl KylabTypbl KJIETOK M TKaHEH PAaCTEHUN M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3anus W coMaTHYecKHil smOpuoreHes. lcmonb3oBaHue
TaliOnJI0B B CEIIEKUUU pAcTeHUil. [lonyuenue MoOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMST SHLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETOA TpaHCIJIaHTAlUUU sIep
KIETOK. Texuonocuu 0300poeieHUs, KyIbMUuUpOBAHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 U I'eHHas MHkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIIEKTUBBI
XpPOMOCOMHOM M TE€HHOW MHXXEHEpUH. OKOJIOTHYECKHE M HTUYECKHE MpoOIeMbl TE€HHOU
WMHKXEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauimua. [11P-auarnoctuka.
MeTtabo10MHBII aHaIU3, FEHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JIsl OLIEHKH COCTOSIHUS
ero 370poBbs. lcmonb3oBaHWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OvouHXkeHepuss JUIsl pa3pabOTKU (QyHIAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3/7aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddonauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHONW METUIIHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 OOECIeYeHHss KOMOMHUPOBAHHOM 3aIlUTHI OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKyJIsSpHBIX MeXaHW3MOB (pyHkunoHupoBanusi PHK-
COJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U JKUBOTHBIX.

JleMoOHCTpanun

Tabmuubt u  cxembl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «KieTouHast nHXXeHepus», «[ ' eHHas NHKEHepus».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCeKypeusi «bHOTEXHOIOTNS — BayKHEHNIIAs MPOU3BOAUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuaOCTHBIC PE3YyIbTATBI OCBOCHUSA IIPOrpaMMBbI 110 6I/IOHOFI/II/I JOCTUI'alOTCA B €JUHCTBC
yqe6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIMOHHBIMU pOCCI/If/’ICKI/IMI/I
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA U CaMOpPa3BUTHUA, PA3BUTUA BHyTpeHHCfI MO3UIUMU JIMYHOCTHU, ITaTPUOTU3MA U
YBAXXEHUSA K 3aKOHY U IIPAaBOIOPSAKY, YEJIOBEKY TpyZda U CTaplIeMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W TPaJULUsAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii @eneparuu, Npupoe U OKpyKarolen cpee.

JInuaoCTHBIC pPE3yIbTaTbl OCBOCHUSA yqe6H0r0 npeamMera «buomorus AOJDKHBI OTpaAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIbITa M OIIbITa ACATCILHOCTH B IPOLECCEC pCaiM3alli OCHOBHBIX
HaHpaBJIeHI/Iﬁ BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YUCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolmerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 06H3aHHOCT€ﬁ, YBAXXCHHUEC 3aKOHA U
IPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEeATEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
PEIICHUN y‘IC6HI>IX U I1I03HaBaTCJIbHBIX 3a/la4, BBIITOJIHEHUN OMOJIOTHYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TO3MIMIO IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIGHCTBHAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
BSaHMOI[CI\/JICTBI/ISI J'IIOI[Cﬁ C pasHbIMUA Y6€)KI[€HI/I$IMI/I, KYJIbBTYPHBIMU LEHHOCTAMU U COLIMAJIbHBIM
MIOJIOKCHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MIO3HABATENBHBIX M HCCIENOBATEIbCKUX 3a/la4, YBaKUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKaHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUICKOM Ipa)k1aHCKOM MICHTUYHOCTH, MATPUOTU3MA, YBAXKEHHS K
CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO¥ SI3BIK U KYJIBTYPY, MPOIILIOE U HACTOSIIIIEE MHOTOHAITMOHATIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLICHHWE K I[PUPOJHOMY HACIECIUI0O M IMaMATHUKAM IIPUPOJIEL,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHWE M pa3BUTHE
O1oJ0ruY, MOHUMAaHMS 3HAYE€HUs OMOJIOTUHN B IO3HAHUM 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO 00IIeCTBa;

uzeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApOaa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM POIMUTENIAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O NPUHATHS LIEHHOCTEM CEMEHHOM XU3HU B COOTBETCTBUU C TPAJULIMIMHU HAPOJIOB
Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHHUE SMOIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnMTAHHWS, (OpPMHPOBAHMSA  KYJLTYPbl 310POBbS W
3MOLHMOHAJIBLHOIO 0JIArONOJIYYHS:

MOHMMAHWE U pean3aIys 3J0pOBOro U 0€30MacHOr0 00pasa KU3HHU (370pOBOE MHUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX MPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynspHas (Qu3nyeckas aKTHBHOCTb), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBEBIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAWBUIYAJIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOTo
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUI M HENPHUSATHS BPEAHBIX MPHUBBIUEK (YIMOTPEOJICHUS aTKOTOJs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON 1 COLMATIbHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH U CaMOCTOSTENbHO  BBIMIONHATH  TaKyHO
NeSTeTbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30oBaHHUIO U CaMOOOPa30BaHUIO HAa MPOTSHKEHUU BCEH
KU3HU,

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

IKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPBI: NMPUOOPETCHHE OTBITa TUTAHHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIICJICTBUN ISl OKPYXKAIOIIEH CPEJIbl;

OCO3HaHHUE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IMyTel MX pPelieHus;

CIOCOOHOCTH UCMOB30BaTh MPUOOpPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHuu MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM MPUPOJOINOIb30BAaHUEM (COONIIOICHNE
MpaBUJI MOBEIEHUS B INPUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITHE NCUCTBUI, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOJHON cpene,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMACMBIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJIBTYphI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAJIBHOM IIPAKTHKE, TN'OTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOILIECTBEHHOM IpPaKTUKH, OCHOBAHHOIO Ha JUAIOIE€ KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATEJICKON KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMAaHUE creuupuKU OUOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (POPMUPOBAHHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LIEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaKk O €IUHCTBE IPUPOAbI, YelIOBEeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOoOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMH Ul COBPEMEHHOW IUBMIIM3ALMU: 00eCHeUYeHUs
HOBOT'O YpOBHSI Pa3BUTHSl MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTb B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIbHOM
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKPY’KAaIOIIer0 MHpa M HPOMCXOJAMIMX B HEM HU3MEHEHWH, yMEHHue JenaTb OO0OOCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTU HAyYHOH [EATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHHM C >KM3HCHHBIMH
NOTPeOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buoOJOrus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUITMHAPHBIC
(MeXmpeMeTHbIE) 00LIeHayUYHbIe TIOHATHS, OTPAXKAIOLINE EIOCTHOCTh HAyYHON KapTUHBI MUpa
U cnenu(uKy METOAOB MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
ABJICHME, NPOILECC, CHCTEeMa, HAay4HbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeOBaHNe, HAONIOEHUE, U3MEPEHHUE, SKCIEPUMEHT U JIpYTHe); yHUBEpCalbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIC), 00eCIeunBaIoIe



dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH W COIMAIBHON KOMIIETCHIIMH OOYYaroIIuXCs;
CIIOCOOHOCTh o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEpCAIbHBIC Y4eOHBIC MACHCTBHS B IO3HABATEIBHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbrare wu3yuyeHuss OHOJOTMM Ha YpPOBHE CpelHEro ooOmero oOpa3oBaHUsd Y
oOyugatromierocss Oyayr copmupoBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIE IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCWUCTBUS, PETYISITHBHBIC YHHBEpPCATbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHMHM 3HAHUU MNPUEMBI JIOTHYCCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHus1), PacCKPbhIBaTh CMBICI OHOJIOTHYECKHX
MOHSTUI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU OHIATUSIMH);

OTIPE/ICIIATh IEMM JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh OMOJIOTMYECKHUE TOHATUS JUIsi OObsCHEeHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MO/JIENbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO PoJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESATCIHLHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATETHCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOUCKY METOJIOB
peIIeHUs TPAKTUIECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHJIBI JCSITEILHOCTH I10 IOJIYUCHHIO HOBOTO 3HAHHWSA, €0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3aHUH YUCOHBIX U COIIMAILHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTEIBHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;



BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHTHI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHWs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN TOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHWA B  IIO3HABATEJIbHYI0 M  IPAKTUYECKYI0  00IacTH
KHU3HEIEATEIIHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 001acTe;

BBIJIBUT'aTh HOBBIE WJEM, HpPE/UlaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npo0JIeMbl U 33Ja4u, JIOMyCKaloIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMAHMH (TEKCTe Y4eOHOrO MOCcoOws,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI IMPH IOHCKE U OTOOpe
6uonornyeckoit MHGopMaly, He0OX0IUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBiIeHUS OHOJIOrHYEeCKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEeCcKOM
uHpOpManrell: TPUMEHITh XUMHUYECKUE, (PU3MUeCKe M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alIMThl UHGpOpMaUMH, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIBHO BBINTOJHEHHS TMpeiaraéMoil 3aJadyd, YYHTHIBATh WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOILIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOHPIMKTHBIX CUTYaIlUi, YMETh CMT4aTh KOH(QJIUKTHI 1
BECTH MIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(opMynHpOBaTh CBOU BO3PAXKEHNUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:



IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIAHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MIPH PEeILICHUH Y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHWU30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUA IO €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JEHUCTBUM, PACHPENCIIATh POIU C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJIOT0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJjiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WAEHU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIIAATh IMO3UTHBHOE CTPATETMUECKOE IIOBEJACHHWE B PA3JIUYHBIX CHUTYalMsIX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS [UI BBIABICHHMS NpoOJeM U HUX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEIE€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHHIO K XKMBOH IPUPOJAE, CBOEMY 3/10pPOBbIO U 370POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IIPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIIOIB30BATH MPUEMBI pedIieKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OIL[EHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

PUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YEIOBEKa.



HPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS coiepxkaHus ydueOHoro mnpeamera «buosiorus» Ha
yriayOnEHHOM YpOBHE OpUEHTUPOBAHBI HA o0ecrieueHre MPOQPIILHOTO 00yYeHUs 00yJarOIIHXCsl
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTUM HaydyHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBUII MO OCBOCHHUIO, HMHTEPHpPETAMd U MPeoOpa3oBaHUI0 3HAHHM, BHJIbI
NEeSITeIbHOCTH 1O TOJYYSHWIO HOBBIX 3HAHMN W HMX NPUMEHEHHIO B PA3IUYHBIX Y4eOHBIX, a
TaK)K€ B pEaJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeaMeTHble pe3yapTaThl IPEICTaBIEHbI 110 r0JlaM
U3Yy4YECHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bOopMUPOBAaHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI H
pelieHruy IpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
YU€HBIX B Pa3BUTUE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIAraroliue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TrOMeocTas,
CaMOpETyJISIHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue teopun (knerouHas Tteopus T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIIJIEHUs], YACTOTHI FaMeT, HE3aBUCUMOro HacinenoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4YHOT'O MO3HAHUS, UCIOJIb3yEMBIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpEeHHe, HaOIr01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHUS, (GOTOCHUHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, raMeTorenesa, aMOpuoreHe3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHS, PA3MHOXKEHUS,
UH/IMBUYaJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X QYyHKIUSAMHU, MEX]Ly OpraHaMu U CUCTEMaMH OPTaHOB y
pacTeHuid, >KMBOTHBIX W 4YelOBEKa M MX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
(GYyHKUIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAalaMH KJIETOYHOTO LMKJIA U KM3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd ASMOPUOHAJILHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
dbeHoTunom u pakTopamMu Cpeibl OOUTaAHNS,

YMEHUE BBISBJIATh OTIUYHUTENIbHBbIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY IS JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;



YMEHHE pelaTh OUOJIOTWYECKUE 3aJauyd, BBISBIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXIYy HCCIEIyeMbIMH OHOJOTHYECKHMH TIPOIlECCAMU U SIBIICHUSMH, JINIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX DKCIHEPUMEHTATBHBIMU CPEIACTBAMH,
bopMyIUpys e UCCIeIOBAHUS, AHATU3UPOBATH MTOJIYICHHBIC PE3YNIbTATHI U JIEJIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOIECTB, M MYOJHMYHO MPEACTaBIATh
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOHPEPEHIIUSX;

YMCHHE OIICHWBAaTh JTUYCCKUE aCIMeKThl COBPEMEHHBIX WCCIEJIOBaHUH B o01acTu
OMOJOTUM W MEOUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMAa U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIiel mpopecCHOHAIBHON JESTEILHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEIIbCKOTO XO35HCTBA, MUIIEBON
MPOMBIIIICHHOCTH, YIIyOJsTh IO3HABATEIbHBIH HWHTEPEC, HAMPABICHHBIA HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYWOIIEH NpodecCHd U NPOAOIKEHHE OWOJIOrMYecKoro oOpa3oBaHUs B
OpraHu3aIMsIX CPEAHET0 MPOPECCHOHATHHOTO M BBICIIIETO 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI pecypen
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 Hacnencteennas uadopmarnus u 9 05
peanu3anus e€ B KIeTKe
8 JKu3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetrnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOJIOTHUs 4
17 KonTtponpHas pabora
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 bronorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI0 00111eCcTBa
JKuBbIe cHCTEMBI M MX CBOWCTBA 1
YpoBHEBas OpraHu3anus KHUBbIX CUCTEM
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1
Knerounas reopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas pabora
5 «M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
TuddepeHaIbHOe HEeHTpU(YyTrupoBaHue,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepanbpHble BEECTBA KIETKH, UX 1
Ouonornyeckas poib
Opranuyeckue BelecTBa KJIETKH — OeJKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peakuuii»
9 CsaoiicTBa, Ki1accuduxanys 1 GyHKuuu 1

0€eJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Opranudeckue BEIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnorsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHune 3yKapuOTHUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTuueckas pabora «M3yueHnune 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIIETKH:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH 7pa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTamuTHYeCKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabora «M3ydyeHnue GpepMEeHTaTUBHOI'O
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AHaspoOHbIe OpraHu3Mbl. Busisl 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
MPOIIECCOB OPOXKEHUS H JBIXAHUS)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TPaJUeHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuusslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OMocuHTE3€e OenKa
37 Opranuzanus reioMa y mpoKapuoT u
9YKapuoT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U
39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co3naHue MOZeN BUPYyCa»
40 BupycHbie 3a001eBaHus YeI0BEKa,
JKUBOTHBIX, PACTEHUI
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»»
45 JleneHue KJIETKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHE3.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiiust »KM3HEHHOTO ITUKJIIA KIETOK




48

Opranusm Kak €1IMHOE LIET0e

Txanm pacrenuii. JlJaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «M3yueHue TkaHeu 0.5
YKHUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «3ydyeHue opraHoB IBETKOBOT'O 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Inutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNbHas cCHCTEMA YelIOBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema nmo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema dyenoBeka

63 PaznpaxuMoCTh U perymsinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAS

CHUCTEMaA XKUBOTHBIX U YEJIOBEKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas pabora
«V3ydyeHnune cTpoeHHs MMOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIpEnapaTax»»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC KUBOTHLIX.
JlaGopaTtopHnast pabota «BrisiBieHHE
MIPU3HAKOB CXOJCTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HaCJEeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanuzupyroiiee ckpeuuBanue. Hernonnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [TpakTuueckas padora «M3yuenue 1 05
pPe3yJbTaTOB TUTHOPUAHOTO CKPEIMBaHUS '
y IpO30(HITBD»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHII KaK €JIOCTHAS CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
g7 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOU(UKATMIOHHONH H3MEHUYHBOCTH. '
[TocTpoeHue BapuallmoHHOTO psizia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHTIMYECKAsT N3MEHUNUBOCTb. 1
KomOuHaTHBHAs N3MEHYNBOCTh
89 MyTarnmoHHas U3MEHYUBOCTbD. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBieHue 1 aHaIu3 POAOCIOBHOIN

MerTtoansl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKHU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ IOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune MeTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U

KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
npousBoacTBa. [IpakTiueckas pabora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON
OuoJIOruun

0.5




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101

102

MeauiuHcKre OMOTEXHOIOI U

PezepsHnbiit ypok. [ToBTOpeHue,
0000111eHHEe, CHCTEMATH3ali 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

135







