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COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTMMU €CTECTBEHHBIMU HayKaMH,

¢unocodueil, 3TUKOM, dcTeTUKON U MpaBoM. Pons OMoioruu B GOpMHPOBAHUN COBPEMEHHON HAyYHON KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoasl MO3HAHUSI >KUBOM MpUPOAbl (HAOIIOJEHHUE, SKCIEPUMEHT, OIHUCAHUE, HW3MEpEeHHue, Kiaccudukaiusi,

MOJICTUPOBaHUE, CTaTUCTUUECKass 00paboTKa JaHHBIX).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, Jx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOM MPUPOJIBI».

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

[Tpaktuueckast pabora Ne 1. «Vcronb3oBaHue pa3IMUHbIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUS.

Kusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi ouonoruu. OTIWYUE JKUBBIX CHCTEM OT HEOPTraHWYECKOM

MIPUPOJIBI.

CpoiicTBa OHOCHCTEM M HMX pa3HOOOpa3ue. YPOBHHM OpraHu3aldd OHUOCUCTEM: MOJEKYJSPHBIM, KIETOYHbIH,

TKaHEBBIA, OPraHU3MECHHBIN, IMOITYJISIIMOHHO-BHI0OBOM, SKOCUCTEMHBIN (OHMOTreoIeHOTHYECKHiT), OnoCc(epHBI.

JlemoncTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY, « Y POBHU OPTaHU3AINH >KUBON TTPUPOJIBIY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHYECKHN COCTaB KJIETKH. XUMHYECKUE JIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOAJEMEHThI. Bona M MUHEpabHbIC

BCIICCTBA.

DyHKIMY BOABI U MUHEPAJIBHBIX BEIIECTB B kiieTke. [loanepkaHue ocMoTH4YeCKOro OanaHca.



benku. CoctaB u crTpoeHue O€lKOB. AMHUHOKHCIOTBI — MOHOMEpbl OenkoB. He3amMeHuMble M 3aMEHHMbBIC
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPhI OCIKOBOM MOJIEKYJIbI (MIEpBUYHASA, BTOPUYHAS, TPETUYHAS
U YeTBEPTUYHAs CTPYKTYypa). XUMUYECKHE CBOMCTBA OesKkoB. bruonornueckue GyHKIUN OEIKOB.

depMmenThl — Ononornyeckue karanuszaropbl. CTpoeHue pepmeHTa: akTUBHBIN LEHTP, cyOcTpaTHas CEU(PUIHOCTD.
Kodepmentsr. Butamunbl. Otnuuns pepMEeHTOB OT HEOPTaHUYECKUX KaTaIn3aTOPOB.

VYrneBoibl: MOHOCaxapuabl (TJII0K03a, pud03a U Ae30Kcupru003a), 1ucaxapuibl (caxapos3a, JaKTo3a) U MoJucaxapubl
(kpaxma, TJIMKOTeH, LeJUI0103a). buonornueckne GyHKIUN yIIIEBOAOB.

Jlunuasl: Tpurimuepuasl, (Gochomunuasl, crepounsl. I'mapoduinbHO-rUAPOdOOHBIE CBOKCTBAa. buosornueckue
GbyHkunn TunuaoB. CpaBHEHUE YTIIEBOIOB, OCJIKOB M JIMIIUI0B KaK ICTOYHUKOB SHEPTHH.

Hyxneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIOT. CTpoeHHe U (HyHKUUU
JHK. Ctpoenue u dynkiuu PHK. Bunst PHK. AT®: ctpoenue u hyHKIMH.

[Mutonorus — Hayka o kietke. Kiierounas teopus — npumMep B3aUMOAEHCTBUS Ul U (AaKTOB B HAYYHOM IO3HAHUU.
Metoasl n3yd4eHus KIETKU.

Kietka kak 1enoctHas xxuBas cucteMa. O0uiye npru3Haky KJIETOK: 3aMKHYyTasi Hapy>kHasi MemOpana, moJiekysibl JIHK
KaK F€éHEeTUYECKUI anmnapar, CUcTeMa CUHTe3a Oerka.

Tunsl KIETOK: JyKapHOTHYecKass M MpokapuoTHueckas. OCOOEHHOCTH CTPOEHHS MPOKAPUOTHUYECKOM KIIETKH.
Krnerounast crenka Oaktepuil. CTpoeHHE dyKapHOTUYECKOW KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOU U
IrpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAs CTEHKA, IMUKOKAIUKC, uX (GyHkuuu. [lnmazmatudeckas meMmOpaHa,
e€ cBoiicTBa u ¢pyHkuuu. [luTonnasma u e€ opranouasl. OnHomeMOpanHbie opranouasl kieTku: IIC, anmapar ['onbmaxkwy,
M30COoMBI. [IosyaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHJPUH, TUIaCTUABL. [IponcxoKaeHrne MUTOXOHAPUN U TIACTUL.
Bunpel mnactun. HemeMOpaHHble OpraHoubl KIETKU: PUOOCOMBI, KJIETOUYHBIA LEHTpP, LIEHTPUOJH, PECHUYKHU, KIYTHUKH.
OyHKIMHA OPraHOUI0B KJIeTKU. Bxirrouenus.

Anapo — perynsaTopHbiii 1eHTp KieTku. CTpoeHue sanpa: saepHas 000J04yKa, KapuoIuia3ma, XpOMaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHCcHOpT BELIECTB B KIETKE.

JdeMoHcTpanuu:



[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®pankiuH, K. M. bap.

Huarpammbl: «PacnpeneneHne XUMUYECKHUX SJEMEHTOB B HEXUBOW mpupojie», «PacrmpeneleHne XUMHUYECKUX
AJIEMEHTOB B JKMBOM IIPUPOIE».

Tabmuie! u cxemsl: «Ilepuoanueckas TabiMIa XUMUYECKUAX AIEMEHTOBY, « CTpOCHHE MOJIEKYIBI BOJbI», «brOCHHTE3
oenka», «CTpoeHue MoJieKyibl 6enka», «Ctpoenue pepmenta», «Hyknennossie kucinotel. JJHK», «Ctpoenue mMonekymbi
AT®», «CtpoeHue 3yKapHOTHUECKON KIETKW», «CTpOEHUE KUBOTHOM KIETKW», «CTpOEHUE PACTUTEIbHOW KIETKW,
«CTpoeHne MpOKaApUOTUIYECKON KIETKW», «CTpOEHUE SApa KIETKN», « Y TIIEBOABIY, «JIUmuabp).

OOopynoBaHue: CBETOBOW MHKPOCKOII, 000pYIOBaHUE ISl IPOBEICHNS HAOIIOEHUMN, U3MEPEHUN, SKCIIEPUMEHTOB,
MUKpPOTIpENnapaTbl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHATbHBIX KJIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

JlabopatopHas pabotra No 1. «/3ydeHue KaTaIUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha MpUMEpEe amMuia3bl WA
KaTajasbl)y.

JlaGoparopHas pabota Ne 2. «M3ydyeHue cTpoeHuUs KJIETOK PaCTEHUM, KUBOTHBIX U OaKTEpUH MOJ MUKPOCKOIIOM Ha
rOTOBBIX MUKPOIIPENAPATAX U UX OMUCAHUEY.

Tema 4. ’/KusHeneATeJIbHOCTb KJIECTKH.

OOMeH BemiecTB, WM METa00oIM3M. ACCUMWISIMS (IJTACTUYECKUA OOMEH) M JUCCUMUIISIUSA (PHEPreTHUYECKU
oOMEH) — JIB€ CTOPOHBI €IMHOTrO Tpoiecca MeTabonau3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB U SHEPIMU B MOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHbiii. Ponb pepMeHTOB B 0OMEHE BEIIECTB U MPEBpPAICHUN
SHEPI'UU B KIIETKE.

®orocunTe3. CetoBas u TeMHOBasg (a3pl porocuHTe3a. Peakiuu gorocuuTeza. DPdekTuBHOCTh (POTOCHUHTESA.
3HaueHre QOTOCHMHTE3a IJsl KU3HM Ha 3emie. BnusiHue ycnoBuil cpeibl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIICHUS €ro
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMmocuHTe3. XeMOCHHTE3UPYIOe OaKTepuu. 3HaUYeHUE XEMOCHUHTE3a JIJIsl )KU3HHU Ha 3eMIIe.



DHepreTUdeckuil oOMeH B KieTke. PaciersieHue BeliecTB, BbIJCICHHE M aKKyMYJIHPOBaHUE SHEPIMH B KIIETKE.
Orarbl sHEpreTnyeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. Kucioponnoe okucieHue, Uil KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. 'enermueckass uHpopmanuss u JIHK. Peanuzamus renetnueckoil mupopmanuu B
kieTke. ['eneTnyeckuit koa u ero cBoiictBa. TpaHckpunuusa — MmaTpudblii cuate3 PHK. Tpancnsius — Ouocunres Oemnka.
Orarnbl Tpancisuuu. KogupoBanre aMuHOKUCIOT. Poiib pubocom B OMocuHTE3€ Oelka.

Hexkinerounsie ¢popMbl xku3au — BUpychl. Mictopust otkpeiTus BupycoB (/1. Y. UBanoBckuit). OcOOEHHOCTH CTpOEHUS
U JKW3HEHHOro 1uWKIJa BUPYcoB. bakrepumodaru. bone3nn pacTeHuid, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynonedunuta yenoseka (BUY) — Bo30oyautens CIIN/a. O6paTHast TpaHCKpUIILIMS, peBepTa3a U UHTErpasa.
[IpodunakTika pacnpocTpaHEeHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunel nuTanus», «Metabonuzm», «MUTOXOHAPUSL), «IDHEPIEeTUUECKUM OOMEHY,
«Xnopomtacty, «®Potocunres», «Ctpoenue JHK», «Crtpoenue u ¢dyHKIIMOHUpOBaHUE TeHa», «CuHTE3 Oenkay,
«I'enernyeckuii koa», «Bupyce», «bakrepuodarn», «Ctpoenue u xuzHennbdd muki Bupyca CIIN]la, Gakrepuodara»,
«Permkanusa JIHK».

Oo6opynoBanue: wmonenu-anrumkanuu «YaBoeane JHK wu Tpanckpunius», «buocunre3 Oenka», «CTtpoeHue
KJIETKW», MozieNb cTpyKTypsl JTHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Krerounblii 1UKII, WK KU3HEHHBIM UK kieTku. MaTepdasza u mutos. Ilponeccel, mporekatomme B uHTEpQase.
Permnmukamms — peaknus wmatpuuHoro cunte3a JIHK. Ctpoenume xpomocom. XpoMOCOMHBIH HA0Op — KapUOTHIIL.
JIMnIouaHBI W TaluIOMJIHBIA  XpPOMOCOMHBIE HaOopbl. Xpomatujbl. lluTonornueckue OCHOBBI Pa3MHOMXKEHUSA H
WHIVBUAYAJIHOTO Pa3BUTHS OPraHU3MOB.

Henenne xknetku — muto3. Craauu murtosa. IIponeccel, npoucxoasimue Ha pa3HbIX CTaIAsIX MUTO3a. buonornueckuit
CMBICJI MUTO3A.

[Tporpammupyemasi rTuOGeIb KISTKH — aromnTo3.



®opMbl pa3MHOKEHHS OpPraHU3MOB: Oecronoe U mojioBoe. Buabl Oecrnojoro pa3sMHOMXKEHUSA: JEJICHHE HaJIBOE,
MOYKOBaHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKE, BET€TATUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHKE
OpPraHMW3MOB, €r0 3HAYEHHUE JIJIS1 CEJIEKIINU.

[TomoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIONIOTO.

Meiio3. Craguu wmeiosza. Ilponeccel, mpoucxonsdmue Ha craausx Meio3a. IloBemeHne XpomMocoM B Meio3e.
Kpoccunrosep. brosiornueckuii CMbICI U 3HAYEHUE MEN03a.

["ameTorenes — mporiecc 0Opa3oBaHUsl MOJIOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE Kee3bl: CEMEHHUKH U SIMYHUKU.
OOpa3oBaHue W pPa3BUTHUE TMOJOBBIX KIETOK — rameT (CHepMaro3ou]l, SHULEKIEeTKa) — CIIEPMAaTOr€HEe3 U OBOTEHE3.
Oco0eHHOCTH CTPOCHUS AUIIEKIIETOK U criepMaTto3onioB. OmnogoTBopeHue. [laprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpPHOTEHE3). ITanbl IMOPHUOHAIBHOTO
Pa3BUTHSl Y TO3BOHOYHBIX >KMBOTHBIX: JPOOJICHHE, TacTpyJsiusi, opraHorene3. [loctamOpuoHanbHOE pa3Butue. TuIrbl
MOCTAIMOPHOHAIBHOTO PAa3BUTHSA: TIPSIMOE, HEMPSIMOE (JINYMHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHUE CEMEHU, CTaAUU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuubl 1 cxembl: «DopMbl pa3MHOXKEHUSI OPTaHU3MOBY, «JIBOWHOE OIUIOMOTBOPEHHE Y IIBETKOBBIX PACTCHUID,
«BereratuBHOE pa3sMHOXKEHHME pacTeHU», «[leneHue wimetku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerouneri mukny, «Pemmkamus HHK», «Mwuto3», «Meio3», «lIpsMoe u Henpsamoe pa3BUTHEY,
«"'aMmeToreHnes y MJIEKOMUTAIOIINX U YeoBeKa», « OCHOBHBIE CTAUN OHTOT€HE3a».

O6opynoBaHue:  MHUKPOCKOI,  MHUKpompemnapatbl  «CnepMaTo30uibl  MIICKOMMTAIOMIETO»,  «SlHIeKneTka
MIeKonuTaromero», «KapuoknHe3 B KIETKax KOpellKa JyKa», MarHuTHas MOJENb-alIiukanus «JleleHne KieTkny,
mozenb JIHK, Moaens MetadazHoit XpoMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGopatopnas pabdora Ne 3. «HaGmiomeHwe MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka Ha TOTOBBIX
MUKPOTIpEnapaTaxy.

JlabopaTtopHas pabota Ne 4. «3ydeHne cTpoeHHS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIpENapaTax.

Tema 6. HacsieicTBEHHOCTh 1 KBMEHYHBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTuku. Vctopus pa3BUTHS TEHETHKH. PoJib HUTOJOTMM M 3MOPHOJIOTMH B CTAHOBJICHHUH
reHeTuku. Bxian poccHickux M 3apyOeKHBIX YUEHBIX B pa3BUTHE TCHETHUKHU. MeTobl T€HETUKH (THOPHUI0IOTHYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeckuil). (OCHOBHBIE TEeHETHYECKHE TMOHATHSA. ['eHeTHuyeckas CUMBOJIHKA,
HCIMOJI3yEMAas B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, yCcTaHOBICHHBIC ['. Menaenem. MoHOTHOpHIHOE CKpEIIMBaHUE. 3aKOH
eauHooOpaszusi THOPUIOB MEPBOro MmokojieHus. [IpaBuino JOMHHUpPOBaAHUA. 3aKOH pacIleIIeHUs] MpU3HAKoB. [ umotesa
YUCTOTHI TaMeT. [1oJIHOE M HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe CcKpemuBaHue. 3aKOH HE3aBUCUMOIO HaCHEIOBaHMS MpHU3HAKOB. lluToreHeTmyeckre OCHOBBI
JTUTUOPUAHOTO CKpEIMBaHUs. AHaIU3UpyIollee CKpemuBaHue. Vcmosib30BaHWE aHATU3UPYIONMIETO CKPEIIMBAHUS IS
OIpPEIEICHHS TEHOTUIIA OCOOU.

CueruieHHOE HaclieioBaHHe Npu3HakoB. Pabora T. Moprana mo crerjieHHOMY HaclieJJoBaHWIO TeHOB. Hapyrienue
CLCTUJICHUSI T€HOB B PE3YJIbTATE KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. | eHeTuYeCKue KapThl.

['enetnka mona. XpOMOCOMHOE OINpEAesiCHUuE Mnojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI. l'OMOrameTHele H
reTeporaMeTHbIe Opranu3mel. HacinenoBanne nmpu3HakoB, CHEINICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIbl M3MEHUYMBOCTH: HEHACJICACTBEHHAsT W HACJEICTBEHHAs. PoJib Cpeibl B HEHACJIEACTBCHHOM
U3MEHUYMBOCTU. XapaKTEPUCTHKA MOIU(DUKAIIMOHHOW W3MEHUMBOCTU. BapuallMoHHBIA psAl ¥ BapuallMOHHAs KPHUBasi.
Hopma peaknum mnpusHaka. KonudecTBEHHbIE M KAayeCTBEHHbIE NPU3HAKM K HMX HopMa peakuun. CBoMcCTBa
MOU(DUKAITMOHHON U3MEHUYHUBOCTH.

HacnencrBenHas, Wiy reHOTUITHYeCcKas, U3MEHUYNBOCTh. KoMOMHATHBHASI N3MEHYMBOCTL. Mei03 1 TTOJI0BOM IpoIiece
— OCHOBa KOMOWHATMBHOM W3MEHUYMBOCTH. MyTalmoHHas W3MEHYMBOCTh. Kiaccudukaius MyTanuii: TEHHbIC,
XpPOMOCOMHBIEC, TeHOMHbIEe. YacToTa W TpUYMHBI MyTaruid. MytareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacieacTsenHou n3ameHunsoctu H. 1. BaBuiosa.

Buesnepnast HaCiIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka venoBeka. Kapuorun yenopeka. OCHOBHBIE METObI TCHETHUKH YEJIOBEKA: N'eHEeAIOrMIeCKHM, OJTM3HEIIOBBIH,
[IUTOTCHETUYECKU,  OMOXUMUYECKHHA,  MOJIEKYJspHO-TeHeThYeckuii.  COBpEMEHHOE  OMNpeeiCHHEe  T'eHOTHIIA:
MIOJJHOTEHOMHOE CEKBEHMPOBAHHUE, TEHOTUIIMpOBaHHWE, B TOM uyucie ¢ nomombto [I[[P-ananuza. HacneactBeHHbie



3a00JIeBaHUs YeJIOBEKa: TeHHbIe 00JIe3HU, 00JI€3HU C HACIIEACTBEHHOM MPEeIpacioyioKeHHOCThIO, XPOMOCOMHbBIE OOJIC3HHU.
Comarnyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpWHIMUIBI 30pOBOTO OOpa3a >KU3HHU, JUATHOCTHKU,
NpOQUIAKTUKY U JICYCHUS] TeHETUYECKUX Oosie3Hell. MequKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHNE. 3HAUYECHUE MEIUIIMHCKOM
TEHETUKU B MPEIOTBPAIICHUU U JICYEHUN FEHETUYECKUX 3a00JICBaHUI YeTIOBEKa.

JlemoHncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuibl U cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTONEHETUYECKAs: OCHOBAY, «3aKOH PACIICIUICHUS U €r0
[UTOT€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI ramer», «JuruOpuaHoe ckpenmBanuey», «llutomornueckne OCHOBBI
JUTHOPUIHOTO CKpeluuBaHus», «Meno3», «B3anMoneicTBue amienbHbIX TeHOBY», «l'€HeTHUecKhe KapTbhl pacTeHH,
JKUBOTHBIX U 4YeJOoBeKa», «['eHeTnka momnay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIETUICHHOTO ¢ mosiom», «KapuoTumsl
YyelloBeKa U KUBOTHBIX», «Buasl um3meHunBocTH», «MomudukanuonHas H3MEHUMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anmmkanuu  «MoHorHOpUIHOE  CKpeluMBaHue», «HemomHoe  aoMUHUpOBaHUEY,
«/Iurnbpuanoe ckpemuBanue», «llepekpéct XxpoMocom», MUKPOCKOIT U MUKporpenapar «/pozoduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I"opox moCceBHOM.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabGora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUAHOTO W JUTHOPUIHOTO CKPEIIUBAHUSA Y
JpO30(HIIbI HA TOTOBBIX MUKPOIPEMAPATAX».

JlaGoparopHas padota Ne 6. «3yueHue MoIAUPUKAITMOHHON HU3MEHUYMBOCTH, TOCTPOCHHE BApPUAIMOHHOIO psla U
BAPUALIMOHHOU KPUBOW».

JlabopaTtopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uibl Ha TOTOBBIX MUKpOIIpErapaTaxy.

[Ipaktuueckast pabora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenexkiusi KaKk Hayka M Mpolecc. 3apokACHUE celeKuuu U noMmectukanus. Yuenue H. WM. BaBumoBa o nentpax
MPOUCXOXKIIEHUS W MHOrooOpasus KyJIbTYPHBIX pacTeHHil. L[eHTphl MPOMCXOXKACHUS IOMAIIHUX KUBOTHBIX. CoOpT,
Opo/Jia, ITAMM.



CoBpeMeHHbIE METO/bI CeNeKIMU. MacCoBbIi U WHAMBUAYAIbHBIA OTOOPHI B CEJIEKIMU PACTEHUNH M KUBOTHBIX.
Onenka skcTepbepa. bin3kopocTBeHHOE cKpenuBaHue — MHOpUAMHT. Yuctas nauaus. CKpelMBaHME YUCTHIX JIMHUM.
['ereposuc, unu rubpuaHas cuna. HeposictBeHHoe ckpemuBanue — ayToOpuauur. OTnanénnas rudpuansaius u e€ ycrexu.
HNCcKyCCTBEHHBIM MyTareHe3 ¢ IMOJYyYEHUE NOJMUIUIOMAOB. [[OCTHXKEHUsS CENeKUUH PACTEeHHM, KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buorexHomorus Kak oTpacib MPOU3BOJCTBA. ['€HHas WMHXKeHepus. Jtambl co3nanus pexkomOuHanTHOM [IHK u
TpaHCTE€HHBIX opraHn3MoB. Kierounas uHxenepusi. Kiietounbsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHE PACTCHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEIHCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE M ATUYECKUE MPOOJIEMBI.
I'MO — reneTrndecku MOIU(PHUIIMPOBAHHBIE OPTraHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabmuubr u cxembl: kapta «LleHTppl NPOUCXOXKACHUS W MHOTO00pa3us KyJIbTYpPHBIX pacTeHui», «llopoas
JIOMAIlIHUX >KUBOTHBIX», «CopTa KylbTYpPHBIX pacTeHuid», «OtaanéHHas ruOpuausauus», «Pabotsl akagemuka M. O.
WNBanoBa», «llomumnounusi», «OOBEKTHI  OuoTexHOJOTHU», «KIeTo4Hble  KyJIbTYphl W  KJIOHHPOBAHHUEY,
«KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSDKA TUIOAOB M KOPHEIUIONOB JUKUX (OpM M KYJIBTYPHBIX COPTOB pacTeHHUM, repOapuii
«CenbCKOX035MCTBEHHBIE PACTCHUSY.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

Oxckypeusi «OCHOBHBIE METOJBI U JIOCTHKEHHS CEJICKIMUM PACTeHHM U KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO,
IIEMEHHYI0 (epMy, COPTOUCTBITATEIbHBIM YYacCTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIU
Hay4YHOTO LEHTPA)».

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHHs nporpammbl COO no 6uosoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT CrieUpUIecKre
JUIsl yueOHoro npenmera «buonorus HaydyHble 3HAHUS, YMEHUSI U CIIOCOOBI AEHCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWM, BUABI JIEATEIBHOCTH MO MOJYYEHHIO HOBOIO 3HAHWSA M NMPUMEHEHUIO 3HAHUW B Pa3IMYHbIX



y4eOHBIX CUTYaIUsIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX ¢ OMoJioTHel. B mporpamme npeameTHbie
pe3yabTaThl MPEACTaBICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» ¢ 10 knacce NOKHBI OTpaXaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJH OHOJOTMM B CHCTEME HAyYHOrO 3HAHUS €CTECTBEHHBIX HAyK, B
dbopMUpPOBaHNY COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUpPa U HAYYHOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUNUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHMH, (PYHKIUMOHAIBHOW TPAMOTHOCTU 4YENOBEKAa IS PEIICHUS
YKU3HEHHBIX 337124,

YMEHHE PacKpbIBaTh COJIEp:KaHWE OMOIOTMYECKUX TEPMUHOB M MOHSITHMA: KWU3Hb, KJIETKA, OPTaHU3M, METabOIH3M
(oOMEeH BemecTB M MPEBPAILLEHUE SHEPrHH), TOMEOCTa3 (CaMOpEryisilusi), YpOBHEBas OpraHU3alus >XKUBBIX CHCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIINS), HACIEACTBEHHOCTh, HK3MEHUYUBOCTH, POCT U Pa3BUTHE;

YMEHHME u3Jaratb OWOJIOrMYECKHE TeopuM (KJIETOYHAs, XPOMOCOMHAs, MYTAllMOHHAs, IIEHTpalbHas JormMa
MOJIEKYJIIpHO# Ouosorun), 3akousl (I'. Mennens, T. Moprana, H. V. BaBunoBa) u yuenus (0 1ieHTpax MHOTO0Opasus u
MIPOUCXOXKICHUS KyIbTypHbIX pacTenuid H. V. BaBuiiosa), onpenensiTe rpaHUIlbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHHE BIIAJIETh METOJAMH HAYYHOTO TO3HAHUS B OMOJIOTHH: HAOIIOACHHUE U OTIMCAHNE KUBBIX CUCTEM, MTPOLIECCOB U
SIBJICHUH, OpraHu3alys ¥ IpOBeJeHNE OMOJIOTrMYECKOr0 SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYyEeMbIMH BEJIMYMHAMH, OOBSCHEHUE TNOJYYEHHBIX PpE3ylbTaTOB, HMCIOJIb30BAaHHBIX HAYYHBIX TOHSATHH,
TEOpHUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/bl HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATh CYIICCTBEHHBIC MPHU3HAKA BHUPYCOB, KIETOK MPOKAPUOT M IYKAPUOT, OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH TMPOILIECCOB: OOMEHa BEIIECTB W TMPEBPAIEHUS DHEPTUU B KIETKE,
doToCHHTE3a, IJIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEMOCHMHTEe3a, MMTO3a, MEH03a, OIJIOJOTBOPEHHUS,
pPa3MHOXKEHUS1, MHIWBUIyalIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX TMPOIIECCOB WM SBICHUH, TSI MIPUHSTHS
MPAKTHUECKUX PEIICHWH B TMOBCEIHEBHOW JKU3HH C IIEJIbI0 OOECTedeHrs: 0€30MacHOCTH CBOETO 3II0OPOBBS U 30POBbS
OKpY)KaIOIUX JFOJIeH, COOMOIEHUS HOPM TPaMOTHOTO TOBEACHHUS B OKPYXKAIOIIEH NPUPOAHON cpeie, MOHUMaHHE
HEOOXOJMMOCTH HCIIOJb30BaHUS JOCTHKEHUI COBPEMEHHON OHOJIOTMM M OMOTEXHOJOTHH [UIsl paliOHaJIbHOIO
IPUPOIOTIOTIH30BAHUS;



yYMEHHUE pellaTh JJIEMEHTApHbIE TEHETHYECKHE 3a/ladyd Ha MOHO- WU JUTHOPUAHOE CKpEIIMBaHUE, CIEIICHHOEe
HaCJIe/IOBaHUE, COCTABIISATH CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUSA MJS TPEICKa3aHWs HAcJeIOBaHUSA MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBIMOIHITH JIAOOpATOPHBIE M MPAKTHUECKHE padoOThl, COONIONATh MpaBuia HpU paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 00OPYAOBAHUEM;

yMEHHE KPUTHUYECKH OLIEHUBATh M MHTEPIPETUPOBATH WHPOPMAIMIO OMOIOTHYECKOTO COJCPKAHMUS, BKIIOYAIOIIYIO
IICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX MCTOYHMKOB (CpeAcTBa MaccoBOil HMHGPOpMALMK, HAyYHO-TIONMYJISpPHbIE
MaTepuabl), STHYECKUE ACTIEKTHl COBPEMEHHBIX HCCIEI0BAaHNN B OMOIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUsA, 00001as OMOJOTMYECKYI0 UH(OPMAIUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCIOJIb30BATh MOHITHIHBIN anmapaT OHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HauMenoBaHue pa3aejioB H TeM nmuppoBbIe
Ne n/m P Konrpoabnbie IIpakrnyeckue (upp )
NporpamMmsbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubanoreka LIOK
! brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHUCTEMEBI U KX OpraHu3aIus 1 bubmorexa I[JOK
P . https://m.edsoo.ru/7f41¢292
bubnmnorexa LIOK
3 X 5 8 1
MMUYECKHUI COCTaB U CTPOCHUE KIETKU https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 X
HBHEACATENBHOCTD KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOkeHUE 1 MTHAUBUAYATbHOE Pa3BUTHE 5 1 bubnunorexa LIOK
OpPraHU3MOB https://m.edso00.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

6 HacnencrBeHHOCTS M H3MEHUYUBOCTD 8 15 bubnunoreka LIOK
OpraHM3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka HOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnmoreka [IOK
P 1
8 C3EPBHOE BpeMA https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
IMOYPOYHOE IIJNTAHUPOBAHHUE
10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Beero u3ydyeHusi  obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOIBI.
[TpaxTiueckast padora Ne 1
2 «Mcnonb30BaHuE PA3TUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJOTUYECKIX 0OBEKTOBY
3 buonornueckne cuctemsl, IPOIIECChHI 1 bubnmnoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMHUYEeCKU cocTaB KJIeTKU. Boja u 1 bubmuorexa [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

MHHCPAJIBbHBIC COJIN

https://m.edso0o.ru/863e674¢

bu6mmoreka [IOK

> bema. Cocras n crpoenne Genxo https://m.eds00.ru/863e6b72
DepMeHThI — OHOJIOTUYECKHE
KaTayim3aropsl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 05 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
VI KaTaasbl)»
bu6mmorexa [IOK
! Yresozet. Jluri e https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 Hywrentongie kicnorst. AT® https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI U3y4EHUS bubnnorexa [HOK
kieTku. Knerounast reopus https://m.eds00.ru/863e6e88
10 Kinetka xak 1mienoctHast xKuBas
cucrema
CrpoeHne 3yKapMOTHUECKOH KIIETKH.
JlaGopatopHas paborta Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, ’KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil O MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHUE»
bu6mmoreka [IOK
12 (O6mer BemeCTs wim MeTabommsM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dorocutires. XemocHuiTes https://m.eds00.ru/863e7c98
14 DHepreTUYecKuii 0OMeH bubmuorexa [JOK



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

JKu3HeHHbIN UK KIeTKU. [lenenue
KJeTku. Muto3. JlabopaTopHas

https://m.edsoo.ru/863e7aae

bubmuorexa [JOK

15 paborta Ne 3 «HabOmronenue Mmuto3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIKa JyKa Ha
TOTOBBIX MUKPOIIpEIapaTax
16 buocunTes Oenka. Peakims bubmuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso00.ru/863e796e
bu6mmorexa [IOK
17 Tpancmaums — GuocuTes denxa https://m.eds00.ru/863e796e
18 Hexnerounsie hopmbl )KU3HH — bubnnorexa [HOK
BHUPYCBI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubmuorexa [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMIo10TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnunorexa [JOK
21 0.5
«/3yueHne CTpOeHHS MOJTOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
29 NunuBuayanbHOE pa3BUTHE bubmuorexa [JOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnnoreka [JOK
HACJIEJICTBEHHOCTH U U3MEHUYNBOCTHU https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS bubnmuotexa [JOK

MPU3HAKOB. MOHOTHOpHIHOE

https://m.edso00.ru/863e8878



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

CKpEILMBaHKUE

25

26

27

28

29

30

31

32

JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBHCHUMOI'0 HacJI€AOBaHHUS
MIPU3HAKOB

CuermneHHOe HaclleJOBaHHE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenue pe3ysibTaToB
MOHOTMOPUAHOIO U IUTHOPUAHOTO
CKPELIMBAHUA y JP030(HIIBI HA
TOTOBBIX MHUKPOIpEnapaTax»

I'eneTrnka nona. HacinenoBanue
MIPU3HAKOB, CIEIIJICHHBIX C MI0JIOM

N3menunBocTs. Henacnencrsennas
U3MeHYnBOCTh. JJaboparopHast
pabota Ne 6. 3yueHue
MOIU(PHUKAITMOHHON U3MEHYHBOCTH,
MOCTPOEHHE BapUAI[MOHHOTO psijia U
BApUALIMOHHON KPUBOM»
HacnencrBeHHast ©3MEHYMBOCTD.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTanuil y 1po3o¢puisl Ha
TFOTOBBIX MUKpOIIpenapaTax»

I'enetuka yenoBeka

PesepBHeIit ypok. O6001IeHHE IO
teme «HaciencTBeHHOCTD 1
U3MEHYHUBOCTb OPTaHU3MOBY

Cenekius Kak HayKa M IpoLece

0.5

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

bubmuorexa [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edso00.ru/863e8d78

bu6mmoreka [IOK
https://m.edso00.ru/863e9214



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

33 MeToibl U JOCTUKEHUSI CEIICKIITNHI 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexnonorus kak orpacib 1 bubnunoreka [HOK
MIPOU3BOACTBA https://m.edsoo.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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