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COJAEPXAHUME ObYYEHUA

10 KJIACC Tewma 1. buonorus kak Hayka

buonorus xak Hayka. CBsi3p OMOJIOTUM C OOIICCTBCHHBIMH, TCXHUYCCKHMMU W JAPYTUMH €CTECTBCHHBIMU HayKamH, (UI0CO(UEH, dTHKOU, 3CTETUKOW U
mpaBoM. Porns Onomoruu B pOpMUpPOBaHUH COBPEMEHHON HAYYHOU KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

MeTopl TIO3HAHUS KUBOW MPUPOAB! (HAOIIOJACHNUE, SKCIIEPUMEHT, OMKMCAaHUE, U3MEPeHUe, Kiaccu(ukaius, MOACTUPOBAHUE, CTaTUCTHUYECKAs 00paboTka
JAHHBIX ).

Hemoncmpayuu:

Hopmpemwi: Y. Napeun, I'. Mennens, H.K. Konbios, [Ix. Yorcon u @. Kpuk. Tabauyst u cxemot: «MeToabl TO3HAHUS KUBOUW MPUPOJIBD).
Jlabopamopnsie u npakmuueckue padomoi:

[Mpaktuueckas padoraNe 1. «Mcmonp30Banne pa3IHYHBIX METOIOB MPH U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. J)KuBble cUCTEMBI M UX OpraHU3aIUs]

JKussble cuctembl (0MOCHCTEMBI) KaK MpeaAMeT n3ydeHus ononoruu. OTIuyue KUBbIX CHCTEM OT HEOPTraHWYECKOM MPUPOBI.

CpoiicTBa OMoCHCTEM U UX pa3HOOOpasue. Y pPOBHU OpraHU3allii OMOCHCTEM:

MOJICKYJISPHBIHA,  KJIETOUHBIA, TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJIAIMOHHO-BUIOBOW, 3KOCHUCTEMHBIH (OMOTrCOlCHOTHYECKHIT), OuochepHbIi.
Hemoncmpayuu:

Tabauywr u cxemwvl: «OCHOBHBIE IPU3HAKY KU3HWY, «YPOBHH OPTaHU3AINHN KUBOU TIPUPOJIBD».

Obopyoosanue: monenb monexynsl JJTHK.

Tewma 3. X¥MUYeCKHiI COCTaB U CTPOCHUE KIETKH

XUMHUYECKHH COCTaB KJIETKH. XMMUYECKUE SIEMEHThI: MaKpPO3JIEMEHThI, MUKPOJIEMEHTHL. Boja m MuHepanbHbIe BelecTBa.
OyHKIMM BOJIBI U MUHEPAJIBHBIX BEIIECTB B KieTke. [lognepxanne ocMoTHyeckoro 0anaHca.

benku. CoctaB u crpoeHue 0OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHnMBle M 3aMEHUMBIE aMHUHOKHCIIOTHI. AMUHOKHCIOTHBIA COCTaB.

VYpOBHH CTPYKTYpHl OEIKOBOM MOJIEKYJNbI (NIEpBUYHAS, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XMMHUYECKHe CBOHCTBa OenkoB. buomornueckue
(yHKIIIH GENKOB.

®epmeHTH — OHoNorniyeckue Karainuzaropsl. CTpoeHue epMeHTa: akTUBHBIN LEHTp, cyOcTpaTHas cnenuduuHocTs. KodepmenTtsl. Buramunsl. OTimuns
(hepMEHTOB OT HEOPTAaHMYECKUX KATaJIH3aTOPOB.

YrneBonbl: MOHOCaxapu bl (TIIIOKO3a, pub03a M Ae30KcHpub03a), Aucaxapuipl (caxaposa, JaKkTo3a) W MOoJrcaxapuibl (Kpaxmall, TJIMKOTEH, HEJLTI0I03a).
Buonornueckue PyHKIUHN YIIIEBOIOB.

Jlurmmapr: Tpurnunepust, Gocdonununel, crepounsl. ['napodunsHo-runpodobHble cBoiicTBa. buonornyeckne GpyHkumun nunugos. CpaBHEHUE YIIIEBOIOB,
0€JIKOB U JIMIHUJOB KaK HCTOUHUKOB SHEPTUHU.



Hyxneunnossie kucnots: JJHK u PHK. Hykneotuasr — Monomeps! HykiienHOBBIX KucioT. Ctpoenue u ¢pynkunu JHK. Ctpoenue u ¢pynkuuun PHK. Bunst
PHK. AT®: ctpoenue u GyHKIHH.

L[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Knerounas TEOpHA — IPUMCP B3aI/IMOILGI>'ICTBI/ISI I/IILGfI u (baKTOB B HAYYHOM ITO3HAHUMU. MGTOI[BI N3Yy4YCHUS KIICTKHU.

Knerka kak 1enocTHas xuBas cuctema. OOIre MpU3HAKK KIETOK: 3aMKHYTas HapykHas MeMoOpana, monekynsl JIHK kak reHeTHUecKuit anmapar, CHCTeMa
cuHTe3a OeKa.

Tumbl KIeTOK: 3yKapuoTHueckass U mpokapuoruueckas. OcoOEHHOCTH CTPOCHHUS MpoKapuoTHueckod kieTku. Kierounas crenka Oakrtepuii. CtpoeHue
9YKapHOTHYECKOH KIIeTKH. OCHOBHBIE OTIMYUS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKa, IIMKOKANUKC, WX QyHKiuH. [Itasmatnueckas MmemOpaHa, e€ cBoiicTBa U ¢pyHkuuu. L{uTomnasma
u e€ opranouzpl. OnHoMeMOpanHble opranouzp! kiuetku: JIIC, anmapat [onbmxu, mu3ocoMbl. [1oryaBTOHOMHBIE OPTraHOMIBI KIIETKH: MUTOXOHJPUH, TUTACTHIBI.
[IpouncxoxneHre MUTOXOHAPUH U TnacTul. Bunel mnactun. HememOpaHHble opraHonbl KIETKU: pUOOCOMBI, KIETOYHBIN LEHTP, LEHTPUOIH, PECHUYKH, KI'YTHKU.
@yHKIMY OPraHOUJIOB KIETKU. BKIItOUeHuUs.

Snpo — perymsaropHbd LeHTp kieTku. CTpoeHHe sjapa: siaepHas 00O0JoYKa, KapHoIula3Mma, XpOMAaTHH, SAPBIMKO. XpoMocoMbl. TpaHCHOPT BemecTB B
kietke. Jemoncmpayuu:

Topmpempi: A. JleBenryxk, P. I'yk, T. llIsanx, M. Ulnetinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankimua, K.M. bap.
Juaepammer: «Pactipenienenne XMMUYECKIX JIEMEHTOB B HEXKUBOH MpHUpoie», «Pacnpenenenne XUMIYECKUX JIEMEHTOB B )KHBOW TPUPOEY.

Tabnuyer u cxemwl: «Ilepnogudeckast TabiMIa XMMHUECKUX 3JIEMEHTOB», «CTpoeHHe MOJeKylbsl BOAbl», «buocuHres Oenkay, «CTpOeHHE MOJICKYIIBI
Oenka», «Ctpoenue dpepmenran, «Hyxnennossie kucnotel. JJHK», «Crpoenune monekynsl ATO», «CTpoeHne 3yKapuOTHUECKON KIIETKH», «CTpoeHHne KUBOTHOU
KIJIETKN», «CTPOEHHE paCTUTENBHON KIETKNY, «CTpOEHHE MPOKAPHOTHYECKOM KIIETKNY, «CTpOEHHE AApa KIETKI», « Y TIEBOIABD», «JInmuas.

Obopyoosanue: CBETOBOM MHKpPOCKOI, 000pYyJOBaHHE AJISl NMPOBEACHUS HAOIIOACHUM, M3MEPEHHH, SKCIEPUMEHTOB, MUKPOIpEnaparbl pacTUTEJIbHBIX,
XKHUBOTHBIX M OaKTEPHAIbHBIX KIETOK.

Jlabopamopnsie u npakmuueckue paoomoi:
Jlaboparophast pabora Ne 1. «M3ydeHune KaTaIMTHYECKOH aKTUBHOCTH (DepMEHTOB (Ha MPUMEPEe aMHJIIa3bl HITH KaTaJla3bl).

Ha6opaT0pHa$1 pa60Ta Ne 2. «I/I3yquI/Ie CTPOCHUS KJICTOK paCTCHHﬁ, JKHMBOTHBIX H 6aKTepI/II71 o4 MHUKPOCKOIIOM Ha T'OTOBBIX MHUKPOIIPCIIApaTax U HX
OITMCAHHUECH.

Tema 4. XKuznenesTeNbHOCTD KIIETKH

OOMeH BeliecTB, WM MeTabomu3M. ACCUMIIIAIUS (TUTACTUYECKHA OOMEH) W JMCCUMWISALUS (SHEPTreTHUECKUi 0OMEH) — JIBE CTOPOHBI €IHMHOTO IpoIiiecca
MeTtabonu3ma. Poitb 3akOHOB COXpaHEHUs BEIIECTB U SHEPTUU B IOHUMAaHUH MeTaboIm3Ma.

Tumbl oOMeHa BelecTB: aBTOTPOQHBIH U reTepoTpodHbIid. Posib epMeHTOB B 0OMEHE BEIIECTB U MPEBPAILECHUN SHEPTHH B KIIETKE.

®orocunre3. CBeroBast U TeMHOBasi (a3bl porocuHTesa. Peakiun dorocunTe3a. DPdekTuBHOCTh (HoTOCHHTE3a. 3HAUeHHe (OTOCUHTE3a JUIS JKU3HU Ha
3emute. BausiHue ycnoBuit cpesibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 NPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMocHHTe3. XeMOCHHTE3UPYIONIHNE OaKTepru. 3HaUCHUE XEMOCHHTE3a IS KU3HH Ha 3emiie.



DHepreTudeckuii oOMeH B KJIETKE. PacilerieHue BEIIeCTB, BBIACIICHUE ¢ aKKyMYyJIMPOBaHWUE HEPTUU B KIIETKE. DTalbl YHEPreTUYSCKOro OOMEHa.
I'mukomnms.

Bpoxxenue u ero Buabl. KuciopomHoe okucieHue, WM KJIETOUHOE JbixaHue. OkuciautenbHoe (ocdopunmpoBanue. D((HEKTUBHOCTh SHEPTETHUECKOTO
oOMeHa.

Peaknuu matpuuHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus renernueckoii nHbopMaIuu B KiieTke. [ eHeTHUeCKU KO/ U €ro CBOMCTBA.
Tpanckpumus — marpuunsiii cuaTe3 PHK. Tpancisamus — OnocuaTe3 Oenmka. Drambl TpaHcisnun. KoaupoBanue aMHHOKHUCIOT. Pois pubocom B OmOcHHTE3€
OeJKa.

Heknerounsle ¢opmbl xu3Hu — BUpychl. Vctopus otkpeitust Bupycos (.M. WBanoBckuit). OCOOCHHOCTH CTPOCHHS M XU3HEHHOTO IIMKIIA BHPYCOB.
Bakrepruodaru. bonesHn pacTeHuii, KMBOTHBIX M 4YEIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHoneduuuta venoseka (BUY) — BozOymurens CITH/a.
OOpatHas TpaHCKPHIILMS, peBepTa3a 1 uHTerpasa. [Ipodunaktuka pacnpocTpaneHus BUPYCHBIX 3a00neBaHuil. Jemoncmpayuu:

Hopmpemwi: H.K. Konsros, [I.1. ViBanosckuii, K.A. Tumupsszes.
Tabnuyst u cxemsi:«Tunbl UTaHUAY, «MeTabomn3m», «MHTOXOHAPHULY, «DHEpreTHUecKuit 00Men», «Ximoporutacty, «Porocunres», «Crpoenne JJHK»,

«Ctpoenne u GyHKIMOHUpOBaHUE reHa», «CuHTe3 Oenkay, «['eHeTnyeckuii kony», «Bupyce», «bakteprodarny, «CTpoeHue U ku3HeHHbIH nuki Bupyca CITN/a,
OaxTepuodaray, «Permmkarmst JJHK».

Obopyoosanue: monenu-amuakanun «Y apoenne JJHK u tpanckpumniusy», «bruocunres 6enka», «CTpoeHue KIETKH», MoJienb cTpykTypsl JJHK.

Tewma 5. PasMHOXXEHNE U MHAMBUIYAJIEHOE Pa3BUTHE OPTaHU3MOB

KnerouHslii LMK, WIN JKU3HEHHBIM LUK KieTkd. MHTepdaza u muros. [Iponeccrl, nporekaromue B uHTEepdasze. Pemmukanns — peakuuss MaTpUIHOrO
cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBI HaOOp — KapHOTHIL. JMIUIOMIHBIA U TAIUIOMIHBII XpOMOCOMHBIE HaOopel. XpomaTtuiasl. LuTonoruueckue
OCHOBBI Pa3MHOXEHHS U MHANBUIYaJIHHOTO PA3BUTHS OPraHU3MOB.

[Jenenne knetkn — Muto3. Ctaguu Muro3a. [Iponeccsl, mporucxoadiiyie Ha pa3HbIX CTaANusIX MATO3a. BHOTOrHYecknii CMBICIT MUTO3A.

ITporpamMmupyemast TubeiIb KJIETKH — aloNTOo3.

®DopMBI pa3MHOXKEHHUSI OPraHU3MOB: OECIoyioe W TOJNO0BOe. Buibl Gecronoro pasMHOXKEHHs: JAEJCHHWE HaJBOE, MOYKOBAaHHE OJJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTuBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAY€HHUE ISl CEJICKIHH.

[TooBoe pa3MHOXEHHE, €T0 OTIINYHS OT OECTIOI0TO.

Meiio3. Cranun Mmeno3a. IIpoueccel, mpoucxoasmue Ha cragusx Mmenosa. IloBenenne xpomocom B Mmeiode. Kpoccunrosep. buonormdeckuii cMeici u
3Ha4YCHHUE Meo3a.

['ameTorenes — npouecc 0Opa3oBaHus OJOBBIX KIETOK y KHUBOTHBIX. [10J10BbBIE JKesie3bl: CEMEHHUKH U SHYHUKH. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX KIETOK
— ramer (CrepMaTo30u/1, TUIEKIIeTKa) — criepMaTorenes u ooreres3. OCOOEHHOCTH CTPOCHUS SUIIEKIIETOK U criepMaTo3ounioB. OmiogoTBopenue. [laprenorenes.

WnauBumyansHOE pa3BuTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTambl SMOPHOHATHHOTO PAa3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreses. [locramOproHanbHoe pa3BuTHe. THIBI MOCTIMOPHOHAIBHOIO PAa3BUTHUS: HPSIMOE, HENpsAMoe (JIMYMHOYHOE). Bnusxue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOKAEHHBIE YPOACTBA.



Poctu pa3sBUTUC paCTCHI/Iﬁ. OnTtorenes HOBCTKOBOTI'O PAaCTCHHUA: CTPOCHHUEC CEMCHU, CTAAUU PA3BUTH. ,Zlemoncmpauuu:

Tabruyvl u cxemol: «DOpPMBI Pa3MHOKEHUSI OPraHU3MOBY, «/[BOMHOE OIJIOOTBOPEHUE Y IBETKOBBIX pacTeHUi», «BereraTUBHOE pa3sMHOXKEHHUE PACTCHUNY,
«/lenenue xnetku OakTepuii», « CTpOCHHE MOJIOBBIX KJIETOK», «CTpOoCHHUE XpOMOCOMEI», «KiteTounslii 1iukm», «Permkanus JJHK», «Mutoszy, «Metio3y, «[Ipsmoe
1 HEeTIpsSIMOE pa3BUTHEY, «['aMeToreHe3 y MIIEKOITUTAIOMINX U YeTIOBeKay, « OCHOBHBIE CTa N OHTOTCHE3a.

Obopydosanue: MUKPOCKOI, MUKpoTpenapaTthl «CriepMaTo30UIbl MIICKOITUTAIOIIETO», «SIHIeKIeTka MIeKomuTaromero», «KapruokrnHes B KIIeTKaX KOpeIka
JyKa», MarHUTHASI MOJIeTh-aruinKans «/lenenne knetkm», moaens JJHK, monens MeradhazHO#t XpOMOCOMBL.

Jlabopamopnule u npakmuueckue padomoi:

Jlaboparophast pabota Ne 3. «HabmoaeHne MUTO3a B KIIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX MHUKPOTIpETapaTaxy.

Jlaboparophas padorta Ne 4. «M3y4eHne CTPOCHHUS TIOJIOBBIX KIIETOK Ha TOTOBBIX MUKPOITPEIIapaTax.

Tema 6. HacnencTBeHHOCTh M U3BMEHUYHUBOCTH OPraHU3MOB

[Mpeamert u 3agauu reHeTUKH. icTopust pa3BUTHS TEeHETHKH. POJb MUTOIOTHH ¥ SMOPHOJIOTHN B CTAHOBJICHUH T€HETHKH. BKJIa ] pOCCUICKHUX 1 3apyOeKHBIX
y4€HBIX B pa3BUTHE T€HETUKU. MeTO/bl TEHETUKH (THOPUAO0NIOTHIECKUH, IINTOTCHETHUECKUM, MOJIEKYISIpHO-TeHEeTHYeCKHii). OCHOBHBIE TEHETHUYECKHE TTOHSTHUSI.
I'eneTnyeckas CUMBOJIMKA, HCHONb3yeMasl B CXeMaxX CKpPEIUBaHUH.

3aKOHOMEPHOCTH HACIIe/IOBaHUsI MPU3HAKOB, ycTaHOBIeHHbIe ['. MenaeneM. MoHOrMOpHIHOE CKpellMBaHUEe. 3aKOH eIWHO-00pa3usi THOpHI0B NEpBOTO
nokoJsieHus. [IpaBuito TOMHMHUPOBaHUS. 3aKOH pacIEIUICHUs IPU3HAKOB. [ mnore3a 4ucToTsl rameT. [IoHOE U HEMTOJTHOE TOMUHUPOBAHHE.

JurubpuaHoe cKpelrMBaHue. 3aKOH He3aBUCHUMOT'0 HAacJIeI0BaHuUs IIPU3HAKOB. [[UToreHeTniueckre OCHOBBI IUTMOPUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIIEEe
ckpermBanue. Mcrnonp30Banne aHAIM3UPYIOIIET0 CKPEIIMBAHMS 1Tl OTIPEIENIEHHs TeHOTHIIA OCOOH.

CuennieHHOoe HaciefoBaHue mnpu3HakoB. Pabora T. Moprana mo cCuUemjieHHOMY HAaclIeOBaHMIO TeHOB. HapylueHue cuemieHus I'eHOB B pe3yJbTare
KPOCCHHIOBEPA.

XpOMOCOMHaSI TCOpHU HACJICACTBCHHOCTHU. I'eneTnueckue KapThblI.

I'enetuka mnosa. XpoMOCOMHOE OIpeJesieHHEe I10J1a. AyTOCOMBL U IIOJIOBBIE XPOMOCOMBI. I'OMoramerHsle U rereporaMeTHsle opranusmbl. HacnenoBanue
IIPU3HAKOB, CLECILIEHHBIX C II0JIOM.

M3meHunBOCTh. BuAbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HAcJIEACTBEHHas. Poib cpenbl B HEHACIEACTBEHHON HW3MEHUMBOCTH. XapaKTEpHCTHKA
MOIU(PHUKAINOHHONW W3MEHUYMBOCTH. BapuanmoHHsli pag 1 BapuauronHas kpusas. Hopma peakunu npusHaka. KonndecTBeHHbIE U KadeCTBEHHbBIE PU3HAKU M UX
HopMa peakuuu. CBoicTBa MOAN(PUKAITMOHHON W3MEHYMBOCTH.

HacnenctBennas, win TeHOTUIIMYECKas, M3MEHYMBOCTh. KOMOMHAaTHMBHAas HM3MEHYMBOCTh. Mel03 W TMOJOBOHW MpoLecC — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanoHHas M3MEHYMBOCTh. Knaccuukanus MyTauuii: TeHHbIE, XPOMOCOMHBIE, reHOMHble. YacToTa W mpuuuHbl MyTauuid. MyTareHHbIe
(bakTOpbl. 3aKOH TOMOJIOTHYECKHX PSAAOB B HAC/IeACTBeHHON n3mMenunBocty H.M. BaBuiosa.

BresaepHast HacIeACTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoseka. Kapuorun denoBeka. OCHOBHBIC METO/IbI TEHETHKH YEJIOBEKA: TEHEAIOTMUECKUH, OJM3HEIIOBBIN, [IUTOTEHETHYSCKUH, OMOXUMUYECKHIA,
MoJIeKyIsipHOoTeHeTHYecKuil. COBpEeMEHHOE OTpeieNieHre TeHOTHIA: MOJHOTEHOMHOE CEKBEHHPOBAaHHWE, T€HOTHIIMPOBAaHWE, B TOM umcie ¢ momompbio [11[P-



aHanu3a. HacneacTBeHHble 3a0oJieBaHMsl 4YeJOBEKa: TEHHBbIE Ooyie3HH, OONE3HH C HACIEACTBEHHOH NpenpacnoioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne U TeHepaTuBHbIe MyTaruu. CTBOJOBBIE KIETKH. [IpWHIMIBI 3M0pOBOTO 00pasa >KW3HW, AMATHOCTUKH, NPODWIAKTHKA U JIEYCHUS TeHETHIECKAX
OonesHell. MeanKo-TeHETUIEeCKOEe KOHCYIbTUPOBaHHE. 3HAUCHNE MEAUIIMHCKON TEeHETUKH B MIPESAOTBPAIICHUH H JICYCHUH TeHETHYECKUX 3a00IeBaHIi YeloBeKa.
Hemoncmpayuu:

Hopmpemwi: I'. Menpnens, T. Mopran, I'. ne ®pu3, C.C. UerBepukos, H.B. Tumodeer-Pecosckuii, H.J1. BaBuios.

Tabauysl u cxemvl: «MOHOTHOPUAHOE CKpPEIIMBAHKE M €TO IIUTOTCHETHYECKAss OCHOBAY, «3aKOH PACIIEIUICHHUS W €r0 IUTOTEHETHYECKas OCHOBAY, «3aKOH
YUCTOTHI rameT», «JlurudpumHoe ckpemuBanue», «lluTomornyeckiue OCHOBBI JUTHOPUIHOIO CKpEIIMBaHusLy, «Melo3y, «B3auMoaelcTBrue alieIbHBIX TEHOBY,
«"eHeTHUEeCKUE KapThl PACTCHUI, )KUBOTHBIX U YEJIOBEKa», «I eHeTukKa nojuay, «3aKkOHOMEPHOCTH HACIEIOBaHUs, CUEIUIECHHOTO C MOJIOM», «KapuoTumsl yenoBeka
W JKHBOTHBIX», «Buapl m3meHUnBOCTH», «MomudukanrmoHHas M3MEHYMBOCTHY», «HacnemoBanme pesycdakropa», «['eHeTnka rpymm KpoBm», «MyTanmuoHHAs
W3MEHYUBOCTBY.

Obopydosanue: Mopenu-amuIuKanuu «MoHOTHOpHIHOE CKpemuBaHue», «HemomHoe noMmuHupoBaHuWe», «JluruOpumHoe ckpemuBaHue», «llepekpéct
XpOMOCOM», MEKPOCKOI ¥ MHKporpenapaT «Jpo3odunay (Hopma, MyTanuy GOpMbl KPBUIBEB M OKpacku Temna), repdapuii «['opox moceBHoW». Jlabopamopmuie u
npakmuyecKue padomsui:

Jlaboparophast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U TUTUOPUAHOTO CKPEIIMBaHUS Yy Ip030(MIBI HA TOTOBBIX MUKPOTIPEIapaTaxy.

Jlaboparophas padorta Ne 6. «M3ydueHne MOqupUKAITMOHHOW N3MEHYHBOCTH, IIOCTPOCHNE BAPUAIIMOHHOTO Psiia U BAPHALIMOHHON KPUBOIY.

JlaboparopHas padota Ne 7. «AHanM3 MyTanuii y Apo30Q Il HA TOTOBBIX MUKPOIIpEiapaTaxy.

[Mpaktuueckas padora Ne 2. «CocraBiieHHE U aHAIN3 POJIOCIOBHBIX YEIIOBEKaY.

Tewma 7. Cenexuust oprann3MoB. OCHOBBI OHOTEXHOJIOTHU

Cenexkiusi Kak Hayka W IPOLECC. 3apOoXJICHUE CEIIeKIMA W JoMecTukanus. YueHue H.M. BapwimoBa o HeHTpax TPOUCXOXKICHHS W MHOTOOOpa3us
KYJBbTYpHBIX pacTeHuil. LIeHTphl MIPOUCX0XKICHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoJa, IITaMM.
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«OOBEKTHI OMOTEXHOJIOTUNY, «KiieTounbie  KyJIbTyphI u KIIOHUPOBAHUEY,

«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM,

Obopydosarue: MyNSHKH TUIOJOB W KOPHEIUIONOB AWKHX (OPM H KYJIBTYPHBIX COPTOB pacTeHuil, repbapmii «CenbCKOXO3SHCTBEHHBIE PACTEHUS».
Jlabopamopnsie u npakmuueckue pabomui:

DKkckypcusi«OCHOBHBIEC METOJIBI M IOCTHIKEHUSI CENICKIIMN PACTCHHI W )KMBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIN
YYaCTOK, B TCILTUYHOE XO3SAHCTBO, JAOOPATOPUIO arPOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA ITPOI'PAMMBLBI 110 BHUOJIOITMIM HA YPOBHE CPEJIHEI'O
OBIIIEI'O OBPA3OBAHUA

Cornacro ®I'OC COO ycraHaBiaMBarOTCs TpeOOBaHMS K pe3yibTaTaM OCBOCHUS OOYYArOIIMMHUCA MPOrPaMM CPEIHErO
oO1ero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATDI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUA NpenMera «buosorus» BhIIEIEHBI CIEIYIOUME COCTABISIOIINE:
OCO3HaHUE 00YYaroIIMMHMCS POCCUICKOM IpaTaHCKONW MJIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOATEIBLHOCTH U
CaMOOTIPEAEIICHUIO, HaJU4Yhe MOTHBALUUMU K OOYYEHUIO OMOJIOTHH, LIEJEHANPaBICHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHUIM
JUYHOCTA HA OCHOBE KIIFOUEBBIX LEHHOCTEH M MCTOPUYECKUX TPAJHULMA Pa3BUTHS OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTh M
CHOCOOHOCTh 00YYaIOIUXCsl PYKOBOJICTBOBATHCSl B CBOEH JIEATEIBHOCTH IIEHHOCTHOCMBICIIOBBIMHU YCTAHOBKAaMH, MPUCYIIUMU
cUcTeMe OMOJIOTMYECKOTO OOpa3oBaHMsl, HAJIMYME 3KOJOTMYECKOrO NMPAaBOCO3HAHUSA, CIIOCOOHOCTU CTaBUTh LEIM U CTPOUTH
’KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUS MpeameTa «bUONOrus» JOCTUraloTCd B €IMHCTBE Y4YEOHOW M BOCHUTATEIbHOU
NESATENbHOCTH B  COOTBETCTBHUHU C TPaJIMUHOHHBIMHU POCCUHCKMMHU  COLMOKYJbTYPHBIMH, HCTOPUYECKHUMH H
JyXOBHOHPABCTBEHHBIMU LIEHHOCTSAMM, MPUHATHIMM B OOIIECTBE MpaBWJIaMU W HOPMaMU NOBEACHUS M CIOCOOCTBYIOT
MpolieccaM CaMONO3HAHUS, CAMOBOCIUTAHUS W CAMOPa3BUTHsSI, PA3BUTHUsSI BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPHUOTU3MA,
YBOXEHMsSI K 3aKOHY M IIPaBOIOPAIKY, UYEJIOBEKY Tpyda M CTaplieMy I[OKOJIEHHIO, B3aUMHOTO YBa)XXCHHs, OEpekKHOro



OTHOUIEHUSI K KYJIbTYPHOMY HAcCJCIUI0 U TPaguLMsAM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickon dPenepauuu, npupoae U
OKpYXarouien cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS yuyeOHOTO mpeamera «buonorus» MOIKHBI OTpa)kaTh TOTOBHOCTh UM CIIOCOOHOCTH
00yJaronMXxcsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPECHHEH MO3UIMEH JTUIHOCTH, CUCTEMOUN IEHHOCTHBIX OPHCHTAIIHM,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO 00IleCcTBa, pacIIupEHUE
YKA3HEHHOTO OMBITA U OMbITA JESITEILHOCTH B MPOLIECCE PEATN3ALMU OCHOBHBIX HAITPABJICHUN BOCHUTATEIIBHOMN IEATEIBHOCTH,
B TOM YHCJIE B YACTH:

1)rpamaancKoOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU 00YYaIOIIETOCs KaK aKTUBHOTO

Y OTBETCTBEHHOT'O YJIEHA POCCUMCKOro OOIEeCTBA; OCO3HAHNWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBAXKCHUE
3aKOHa

Y MIPABONIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPU CO3JAaHUU YYEOHBIX IPOEKTOB, PEHICHWU YYEOHBIX U
MO3HABATENIbHBIX 3aJ1a4, BBIMOJIHEHUU OMOJOTUUYECKUX SKCIEPUMEHTOB; CIIOCOOHOCTh OMPEACNATh COOCTBEHHYIO MO3HIINIO IO
OTHOUIEHHUIO K SIBIICHUSM

COBPEMEHHOW XU3HM U OOBICHATH €€; YMEHHME YYHUTHIBATH B CBOUX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKICHHUSIMHU, KYyJIbTYPHBIMU IEHHOCTSIMU M COIMAIBHBIM TOJIOKEHHEM; TOTOBHOCTh K
COTPYJHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS Y4YE€OHBIX, IIO3HABATEIBHBIX M HUCCIEIOBATEIbLCKUX 3ajiad,
YBaXUTEIHHOTO OTHOIICHUS K MHEHUIO OMNIMOHEHTOB MPHU OOCYXKIECHWU CIOPHBIX BOMPOCOB OHMOJIOTHYECKOTO COJEPIKAHMUS,
TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU IE€SATEIBHOCTH; 2)IATPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOMN TPaKIaHCKON MACHTUYHOCTH, TATPUOTHU3MA,

YBAXKEHHUSI K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepelx PoauHON, TOpaocTH 3a CBOM Kpau, cBoro Poauny, cBou
SA3bIK U KYJIBTYPY, IIPOLUIOE M HACTOSIIEE MHOTOHAIIMOHAJIBHOIO Hapoja Poccuu; IEHHOCTHOE OTHOUIEHHWE K IPUPOIHOMY
HACJICAUIO U TAMSITHUKAM MPUPOJIbL,



JOCTHKCHUAM Poccun B HAaYKC, HCKYCCTBC, CIIOPTC, TCXHOJIOTHUAX, TPYIC, CITOCOOHOCTh OLICHUBATL BKJIaJ pOCCHﬁCKI’IX
y‘-IéHBIX B CTAHOBJICHHUC 1 PA3BHUTHC

OMOJOTMY, TOHUMAaHUS 3HAYEHUS OWOJIOTMM B TO3HAHWU 3aKOHOB MPUPOJBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
oO111ecTBa; UaekHast yOeKIEHHOCTh, TOTOBHOCTH K CITY>KEHUIO U 3auuTe OTeuecTna,

OTBETCTBEHHOCTH 3a €r0 Cy/b0Y;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

C(bOpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHUA, STUICCKOI'O ITOBCACHHA, CITOCOOHOCTH OOCHHMBATL CUTYAallUIO U IIPUHUMATDb
OCO3HAHHBIC PCIICHUS,

OPUEHTHUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH; OCO3HAHUE JTUYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYUBOIO
OyIlyIIero; OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEIISAM, CO3JaHUI0O CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSATHS [IEHHOCTEH
CEMEMHOM KM3HU B COOTBETCTBUU C TPAAULMAMU Hapo10B Poccun; 4)3cTeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U

TEXHUYCCKOI0 TBOpPYECCTBA, CIIOPTA, TPyA4d, 06IHCCTBCHHBIX OTHOMCHHﬁ; ITIOHUMAHHUC JOMOLHMOHAJIBHOTIO BO3I[€I>1CTBH$[
JKUBOU prupoabI 1 ee HEHHOCTH; TOTOBHOCTL K CAMOBBIPA’KCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUC ITPOSABIIATH

KauyecTBa TBOPUYECCKOM JIMYHOCTH;

(pu3nyeckoro BocnuTaHusi, PopMUpPoOBaHUSA KYJIbTYPbI 310POBbS U IMOIIHOHAJIBHOT0 0J1ATOMOTyYHS:

MOHMMAaHWE M pealn3alus 3I0pOBOTO U OE30MacHOTO 00pasza XKU3HU (30pPOBOE MUTAHUE, COOMIOCHIE TUTHUEHUYECKIX
MpaBuJ M HOPM, COAJIAHCUPOBAHHBIM PEXUM 3aHITUH W OTIbIXa, pEryisipHas ¢u3nueckas aKTUBHOCTH), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIICTEHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUECKOMY M TICUXHYECKOMY 3J0POBBIO; TIOHHMMAaHHE
IIEHHOCTH TMPaBWJI UHIUBUIYATHBHOTO U KOJUIEKTUBHOTO 0€3011acCHOTO

MOBEJICHUSI B CUTYaIMSAX, YTPOXKAIOIIUX 370POBBI0 W JKU3HM JIIOJCH; OCO3HAHWE TOCIEACTBUNA M HENPHATHS BPEIHBIX
MPUBBIUEK (YIOTpEOICHUS

aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);



TPYAOBOI0 BOCIIMTAHUSA:

TOTOBHOCTh K TpPYJy, OCO3HAaHHME IIEHHOCTH MAacTepCTBa, TPYJOJIOOUE; TOTOBHOCTh K AaKTHBHOM JAESATEIbHOCTH
TEXHOJOTMYECKON U COLIMAJIbHOU

HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATh, IJIAHUPOBATh M CAMOCTOSATENIBHO BBIMOJHATh TaKyH JESITEIbHOCTD;
UHTEpEC K pas3nuyHbiM chepaMm MNpodecCHOHANBHON NeSITEIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymyIiei
npodeccu W pealu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIaHBI; TOTOBHOCTh UM CIIOCOOHOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MIPOTHKEHUU

BCEM KU3HHU,

IKOJOTHYECKOTr0 BOCIIUTAHMS: DKOJIOTUUECKH 11e71ecO000pa3HOe OTHOILIEHUE K TPUPOJIEC KaK UCTOYHUKY JKU3HU

Ha 3emJie, OCHOBE €€ CYIlECTBOBAHUSI;

MOBBIIIIEHUE YPOBHS HSKOJIOTMYECKOM KYJIbTYphl: MNPUOOPETEHUE OMbITa IJIAHUPOBAHUSI TOCTYNKOB U OIEHKH HX
BO3MOJKHBIX ITOCJIEJACTBUM JIJIsI OKPY>KAIOIICH CpeJibl; OCO3HAHKE III00AIBPHOTO XapakTepa dKOJOTHUECKUX MPOoOIeM U ITyTeH ux

pelIeHns; CIOCOOHOCTh HCIOJB30BaTh MpUOOpeTaeMble MPU W3YUYEHUH OWUOJOTUM 3HAHUS W YMEHUS TPU PEIICHUH
po0JIeM, CBA3aHHBIX C palliOHAIBLHBIM MPUPOAOIIOIL30BaHNEM (COOII0OICHUE TTPaBUJI MTOBEJACHUS B IIPUPO/IS, HAMMPABICHHBIX
Ha COXpaHECHHE pPABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHJOB, JKOCUCTEM, Ouoc]epnl); aKTUBHOE HENPUSITUE ICUCTBUIA,
MIPUHOCSIIMX BPEJl OKPYKAIOLIEH ITPUPOJHON

cpele, yYMEHUE MPOrHO3UPOBATH HEOJArONMPUSTHBIE HSKOJIOTMYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JCHCTBUM U
MPEIOTBPAIIATh UX; HATUYUE PA3BUTOTO SKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIbTYPBI,

ONbITA JEATCIBHOCTA HSKOJOTMYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSA HMHU B IO3HABATEJIBHOM,
KOMMYHHMKATUBHOW M COLIMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K YYacTUIO B NPAKTUYECKOM JEATEIBHOCTH HKOJOTMYECKON
HaMNpaBJICHHOCTH;

8)1leHHOCTH HAYYHOT 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOMU
MPaKTUKH, OCHOBAHHOTO HA JUAJoOre KYyJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MECTa B TOJIMKYJILTYPHOM MUDE;
COBEPIIICHCTBOBAHUE SI3IKOBOM M UMTATEIbCKON KYJIbTYpPbl KaK CPEACTBA



B3aUMOJICUCTBHS MEXTy JIFOJbMH M ITO3HAHUS MUPA; TOHUMaHHE CrielM(DUKN OMOJIOTUH KaK HAyKH, OCO3HAHUS €€ POJIU B
dbopMupoBaHUU

PalMOHANTBHOTO HAYYHOTO MBIILICHHUS, CO3JJAHUU IEJIOCTHOTO MPEACTaBICHUsI 00 OKpYKaroIlleM MUpE KaK O CIHHCTBE
MIPUPOJIBI, YEIOBEKA M OOIIECTBA, B TIOZHAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHEHUS PUPOTHOTO

paBHOBecHUs; YOSKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH Ui COBPEMEHHOW HUBWIIM3AIMU: OOECIIEYCHUS! HOBOTO YPOBHSI
pa3BUTHSI MEIUIIMHBI, CO3JaHUE TEPCICKTHUBHBIX OHOTEXHOJIOTHH, CIIOCOOHBIX pemaTh PECYPCHBIC MPOOIEMbI Pa3BUTHS
YeJI0BEUYEeCTBA, MOUCKA MyTeH BHIXOJA M3 TIOOANBHBIX IKOJOTHUYECKUX MPOoOJIeM U OOecleyeHHs IMepexoja K yCTOMYUBOMY
Pa3BUTHIO, PAIMOHATBHOMY HCIIOJNIB30BAHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;
3aWHTEPECOBAHHOCTh B IMOJNyYCHHH OMOJOTHMYECKUX 3HAHWU B IENSX TOBBIIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, KaK COCTaBHOW 4acTH (yHKIIMOHAJIBLHON IPaMOTHOCTU OOydJaromuxcs, GopMupyemMoii Ipu U3y4eHUU OUOJIOTHH;
MOHMMAaHKE CYIIHOCTH METOJIOB IMO3HAHHMS, HCIIOJIE3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BATh MOJTyYaeMbIe
3HAHUS JUIS aHalM3a U OOBSICHEHUS SIBICHUH OKPYKAIOLIETO MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHHH, YMEHHE HenaTh
00OCHOBAHHBIE 3aKIIOUEHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOUIMXCS JAHHBIX C IIEJBIO MOyYEHHsI JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CAMOCTOSTENIFHO MCIIONB30BATh OMOJIOTUYECKUE 3HAHUS TS PELICHUS

npo0JIeM B pealibHBIX KU3HEHHBIX CUTYAIIUSIX; OCO3HAHUE IICHHOCTH HAYYHOH NI TEILHOCTH, TOTOBHOCTh OCYIIECTBIISITh

IPOEKTHYI0 M HCCIIEIOBATENIbCKYIO JAESITENbHOCTh HWHAMBUAYAJIbHO M B TpYMIE; TOTOBHOCTh M CIOCOOHOCTh K
HEIMPEPBIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHUIO,

K aKTUBHOMY ITOJTYYCHHNIO HOBBIX 3HAHWI M0 OMOJIOTMH B COOTBETCTBUH C JKU3HEHHBIMU HOTpe6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIbTATHI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHUSI ydeOHOTO mpeameTa «buosiorusy BKIIOYAIOT: 3HAYUMBIC 11 (POpMUPOBaHUS
MHUPOBO33pEHHUS 00YHAIOIINXCSI MEKIUCHUIITMHAPHBIE (MEXIPEIMETHbIE) 00IIEHAYYHbIE MOHITHS, OTPAXKAIOIIKE LETOCTHOCTh
Hay4YHOM KapTUHBI MHUpa U ClenupUKy METOJ0B IMO3HAHMS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, dHEPTus,
SBJICHHWE, TIPOIIECC, CHUCTEeMa, HAy4YHbIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIIEIOBAHHE,
HAOJIOICHUE, W3MEpPEHHE, OKCIepUMEHT W  JApPYruX), YHHUBepcalbHble Yy4yeOHble JCHCTBUS  (IIO3HABATEIbHBIE,



KOMMYHUKATUBHBIE, peryisiTUBHbBIE), obecreunBaroniye GopMupoBaHue  (PyHKIIMOHAIBHON TPaMOTHOCTH u

COLIMAJIBHOM KOMIIETEHIIMH 00Y4aIOIUXCs, CIOCOOHOCTh oOyJaronMxcst  HMCHOJb30BATh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHHBEPCAJIbHbIE Yy4eOHbIE NEHCTBUS B MO3HABATEIBHOW M COI[MATBHOU
MIPaKTHKE.

Ilo3HaBare/ibHBbIE YHUBEPCAJbHbIE yUeOHbIe JeiicTBUA ba3oBble joruvyeckue 1elCcTBUS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH M aKTyaJu3UPOBaTh MPOOJIEMy, pacCMaTpUBaTh

e BCECTOPOHHE; MCIOJIb30BaTh MIPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBINLICHUS (aHAIM3a, CUHTE3a, CPaBHEHUS,
Kiaccupukanuu, 0O0O0OIIEHUs), PACKPBIBATH CMBICT OWOJOTUYECKUX TMOHSITUN (BBIACISITh HMX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh CBSI3U C JPYTUMH TOHSTUSMH); OMNpPEACNATh ILENU ACATEIbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

COOTHOCUTh PE3YyJbTaThl JCATEILHOCTH C TIOCTABJICHHBIMU IEJISIMU; HCIOIb30BaTh OMOJOTHUYECKUE TOHSATUS IS
00BbsCHeHUsI (PAKTOB U SIBIICHUN KUBON

MPUPOBI; CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIAYKTUBHBIC, IENYKTUBHBIC, 10 AaHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS] B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIHUPOBATH BBHIBOJBI M 3aKIIOYCHHS; MPUMEHATh CXEMHO-MOJIEIbHBIC
CpeAcTBa JJjisi TPEACTaBICHUSI CYIIECTBEHHBIX CBA3€d M OTHOIICHUN B M3y4aeMbIX OHOJOTHYECKHMX OOBEKTaxX, a TaKkKe
MPOTUBOPEYHI PA3HOTO POJIA, BBISIBICHHBIX B PA3IMYHBIX WH(OOPMAIIMOHHBIX HMCTOYHHMKAX; pa3palaThiBaTh IUIAH PEIICHHUS
MpoO0JIEMBbI C YUETOM aHATIN3a UMEIOIIHUXCS

MaTepUANIbHBIX W HEMATePHAIbHBIX PECYpCOB; BHOCUTH KOPPEKTUBBI B JESITEIBHOCTb, OIIEHMBATh COOTBETCTBHE
pE3yNbTATOB

IIEJISIM, OLIEHUBATh PUCKH TOCJIEACTBUI NEATEIHOCTH; KOOPAUHUPOBATH W BBITIOJHATH PA0OTy B YCIOBHUSAX PEAbHOTO,
BUPTYaJIBLHOTO U

KOMOWHUPOBAaHHOTO B3aUMOJICHCTBHUS;, Pa3BUBATh KPEATUBHOE MBIILICHNE TIPHU PEIICHUN KU3ZHEHHBIX TIPOOIIEM.

Bba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



BJIAJCTh HABBIKAMHM Y4Y€OHO-MCCIEIOBATEIIbCKOM UM MPOEKTHOM JIESITENIbHOCTH, HABbIKAMHU pa3pelieHus MpooIieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS MPAaKTUYECKUX 3a7ady, MPUMEHECHUIO
pa3IMYHBIX METOJOB IIO3HAHMS; HCIOJIb30BaTh pPA3jIMYHbIC BUJIbI JCSITEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHMUS, €ro
WHTEpIIpETalnU, MPeoOpa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYAIIUSAX, B TOM YKCIIE NPU CO3aHUU YYEOHBIX U COLUATIBHBIX
MPOEKTOB; (POPMHUPOBATH HAYYHBIN THUI MBIIUICHUS, BIaJACTh HAYYHOW TEPMUHOJIOTHEH,

KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEILHOM J1EATEbHOCTH

Y JKU3HEHHBIX CUTYallUsIX; BBISBIISITH IPUUUHHO-CIICACTBEHHBIC CBA3U U aKTyaJu3UpOBaTh 3a7a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHUs, HAaXOJWTh apryMEHThI ISl JI0KA3aTelIbCTBA CBOMX YTBEPKACHUM, 3aaBaTh IMAapaMEeTPbl U KPUTEPUH PEIICHUS;
aHaJIM3UPOBATh MOJYYEHHBIE B X0JI€ PEILICHUS 3a/1a4l PE3YIbTaThl, KpUTUUECKHU

OLIEHUBATh MX JIOCTOBEPHOCTH, NMPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX; JaBaTh OLIEHKY HOBBIM CHUTYyalUsM,
OIICHUBATh MPUOOPETEHHBIN OMBIT; OCYIIECTBIIATH IeJICHANPABICHHBIN MOUCK MEPEHOCca CPEICTB U CIIOCOOOB AEHCTBUS

B MTPO()ECCHOHAIIBHYIO CPEY; YMETh IEPEHOCUTh 3HAHUS B TTO3HABATENIbHYIO U MTPAKTUYECKYIO 00J1acTh

KU3BHENIEATeIIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/jIaraTh OPUTHHAIIBHBIC MTOX0/IbI U PEIICHUS, CTABUTH

poO0JIeMBbI U 3a/1a4H, TOMyCKAIOIINUe aJbTepHATUBHBIC perieHus. Padora ¢ mundgopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGPOPMAIUU (TEKCTE Y4EOHOro MOCOOH s, HAyYHO-TIOMYJISIPHOM JIUTEpaType,
OMOJIOTUYECKUX CJIOBAPSAX WM CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTEepHETE), aHAIM3UpPOBATh WH(OPMAIUIO
pa3IMYHBIX BUAOB U (HOPM TNPEACTABICHUS, KPUTHUUECKH OIICHUBATh €€ JOCTOBEPHOCTh W HEMPOTHUBOPEUYUBOCTH;
(GhopMyIUPOBATh 3aITPOCH M MPUMEHSThH PAa3JIMYHbBIE METOIBI MIPU TTOUCKE U 0TOOPE

ouosiornyeckord uHGOpMaALUKM, HEOOXOIUMOW JIsi BBINIOJTHEHUS YYE€OHBIX 3ajay; MPUOOPETaTh OMBIT HCIOJIH30BAHUS
WH()OPMAITMOHHO-KOMMYHUKATHUBHBIX

TEXHOJIOTHM, COBEPILICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM; CAMOCTOSITEIHHO
BBIOMpATh ONTUMANBHYIO (OPMY MPEACTaBICHUS OMOIOrHUECKOM



uHpopMaIuu (CXeMbl, TpaQuKH, TUarpaMMBbl, TaOIHIBI, PUCYHKH W JPYToe€); UCIOIb30BaTh HAYYHBIN S3BIK B KaueCTBE
Cpe/ACTBa Mpu padboTe ¢ OMOIOTUYECKOM

uHpOpMaIMel: MPUMEHATh XUMHUECKHE, PU3NICCKUE U MaTeMaTHYeCKUEe 3HAKW W CUMBOJBI, (popmysbl, abOpeBuatypy,
HOMEHKJIATypy, HCIOJIL30BaTh M MPEoOpa30BBIBATH 3HAKOBO-CHMBOJIMUECKHE CPEJCTBA HATISIIHOCTH; BJIAJCTh HABBIKAMU
pacro3HaBaHMsI U 3alTUTHI HHPOPMAIMU, HHPOPMAITHOHHOM

0€30MacCHOCTU TUYHOCTH.

KoMMyHHUKaTHBHBIC YHHBeEpPCaJbHbIe y4eOHbIe AeiicTBUs O01eHue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HHU, aKTUBHO YIaCTBOBAThH

B JWAJOre WIM JIHUCKYCCHHM IO CYIIECTBY OOCyX)maeMoil TeMmbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHHS
OTHOCHTEJILHO BBITIOJIHCHHSI TIPEAIaraéMoi 3a7aud, YUYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH IMO3HUIMHA JAPYTHX yYaCTHHUKOB
auanora WIM JUCKYCCHHU); pacro3HaBaTh HeBepOajbHBIE CpeACTBa OOIIEHHWsS, MOHUMATh 3HAYEHWE COIMATBHBIX 3HAKOB,
MPEANMOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYyalldd, YMETh CMsT4aTh KOH(MIUKTBI W BECTH IIEPETOBOPHI, BIIANICTh
PA3TUYHBIMU CTIOCOOAMH OOIICHHS ¥ B3aUMOJICHCTBYUSA, TOHUMATh

HaMEpPEHUsl JPYTUX JIIOJeH, TPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOCCENHMKY W B KOPpeKTHOW (opme
(GhopMyIUPOBAaTh CBOU BO3PAKEHUS;, PA3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CpPEICTB.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHAWBUAYAIbHOW pabOThI MPU PEIICHUH OMOJOTUYECKOMN
po0JIeMbl, 00OCHOBBIBATh HEOOXOIUMOCTh TPUMEHEHUS TPYIIIOBLIX (POPM B3aUMOJCHCTBUS MPU PEIICHUH Y4eOHOU 3amaqu;
BBIOMPATh TEMATHKY U METOBI COBMECTHBIX JEHCTBUN ¢ yUETOM OOITUX HHTEPECOB

U BO3MOXHOCTEM KaKJIOTO WICHA KOJUJICKTHBA, MPUHUMATHh II€JIM COBMECTHOM JESITEIIbHOCTH, OPraHU30BLIBATH U
KOOPJIMHUPOBATh



JEUCTBUS 110 €€ JOCTUKEHUIO: COCTABIISATD IJIaH JACUCTBUH, pacTpeesTh PO ¢ Y4ETOM MHEHHM Y4aCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOM paOOThI; OLIEHUBATH KAYE€CTBO CBOETO BKJIa/a M KaXKJOTO yYaCTHUKA KOMaH/ bl B OOIIIHIA

PE3YyIbTAT II0 pa3pa6OTaHHBIM KpUTCPpUAM, IIpCjlaraTb HOBBLIC IIPOCKTBI, OUCHHBATL HACH C IIO3UWIUHU HOBH3HBI,
OPUTHUHAJIbHOCTH, Hp&KTH‘ICCKOfI SHAYMMOCTH, OCYHICCTBIIAITb ITO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHHWC B PaA3JIMYHBIX
CUTyalnu:iax,

MPOABJIATH TBOPUYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe yueOHbIe necTBuA CaMoopranu3anms:

UCITI0JIb30BaTh OMOJOTMYECKHUE 3HAHUS ISl BBIABJICHHS POOJIEM U UX PELIEHUs

B )KM3HEHHBIX U YYEOHBIX CUTyallUsX; BEIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUM LEJIEBbIE U CMBICIOBBIE YCTAHOBKU B
CBOMX JICUCTBHUSIX M TMOCTYNKaX MO OTHOLIEHWIO K >KUBOM MPUPONE, CBOEMY 3I0POBBIO M 3J0POBBIO OKpYXKalOLIUX;
CaMOCTOSITENIbHO  OCYILECTBJIATh TMO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH NPOOJEMBbI, CTaBUTh U (OPMYJIHUPOBATH
cOoOCTBEHHBIE 3a/1a4u B 00pa30BaTENIbHOM ACSITEIBHOCTU U KU3HEHHBIX CUTYalUsX; CAMOCTOATEIbHO COCTABIIATH IJIaH PEILICHHUS
po0JIeMBbI C YUETOM UMEIOILIUXCS

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MIPEANOYTEHHI; 1aBaTh OLIEHKY HOBBIM CUTYAIIMSIM;

pacHIMPATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTESHUN; IeTIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBAThH
ero, OpaTh OTBETCTBEHHOCTb

3a peLICHHUE;
OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAUIIMHU B Pa3HbIX 00JACTAX 3HAHUM, MOCTOSHHO MOBBIIIATH
CBOI1 00pa3oBaTeNIbHbBIN U KYJIbTYPHBIA ypOBEeHb. CAMOKOHTPOJIb:

JaBaTb OICHKY HOBBIM CUTyallUsIM, BHOCUTHL KOPPCKTHUBLI B ACATCIbHOCTD,

OICHHUBATL COOTBCTCTBUC PC3YJIbTATOB MNCJIAM, BJIAJACTh HABBIKAMH MMO3HABATEIILHOU pe(l)HeKCI/II/I KaK OCO3HaHHA
COBCpHIACMBIX I[GﬁCTBPIﬁ W MBICIIMTCIIBHBIX IMPOOECCOB, NX PC3YJIbTAaTOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMBI pe(bJICKCI/II/I JJIA



OLICHKM CHUTyallud, BbIOOpa BEPHOIO pEIICHMS; YMETh OIICHMBAaTh PHUCKH M CBOEBPEMEHHO NPUHUMATh PEHICHUS MO0 HX
CHIKEHHIO; IPUHUMATh MOTUBBI U @pPIYMEHTHI IPYTUX MIPU aHATU3€ PE3yJIbTaTOB ACSTEIbHOCTH.

IlpunsiTue cedst M APyrux:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTBI JIPYTUX IPU aHAIM3E Pe3yJbTaTOB JEATEIbHOCTH, MPU3HABaTh CBOE MPAaBO U MPABO
JPYTUX Ha OMMOKH; pa3BUBAThH CIIOCOOHOCTh MOHUMATh MUP C MO3UIIMH IPYTOTO YeJIOBEKa.

[TPEAMETHBIE PE3VJIbTATDBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs porpaMMbel COO no 6uonoruu Ha 0a30BOM YpOBHE BKJIIOYAIOT CHELUPUUECKHUE IS
yueOHOro mnpeamera «buONOrUsS» HaydHblE 3HAHUS, YMEHHS W CIOCOOBI JEHCTBUMU IO OCBOEHHUIO, MHTEPHpPETALHH U
npeoOpa30BaHUIO 3HAHUM, BUJIbI JEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS M MPUMEHEHHIO 3HAHUUM B Pa3IUYHbIX Y4EOHBIX
CUTyallusiX, a TaKXKe B peabHbIX KMU3HEHHBIX CUTYallUsX, CBA3aHHBIX ¢ Ouonoruei. B mporpamme npeamMeTHble pe3ysbTaThl
MPEACTABIICHBI IO T0J1aM 00yYEHUSI.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» B 10 kiacce 10KHBI OTpakKaTh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJI OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS

€CTECTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHUHBI MHUpa M HAYYHOTO MUPOBO33PEHUS,
0 BKJIaJIe POCCUUCKHX M 3apyOEKHBIX YUEHBIXOMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEeKa JJis
peIIeHus] >KMU3HEHHBIX 3a/1ad; YMEHHUE PACKPhIBATh COJCp)KaHUE OMOJIOTMUYECKHMX TEPMUHOB W TOHSATHM: KU3Hb, KIIETKAa,
opraHusmM, Metabonn3M (0OMEH BEIIECTB W TMpEBpaIlleHUEe HYHEPTUH), TOMEOCTa3 (CaMOpPETyYISIIus), YPOBHEBAs OpraHU3aIus
UBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE

(peripoyKiusi), HACJIEICTBEHHOCTh, W3MEHYHBOCTH, POCT U pa3BUTHE; YMEHHUE WH3JaraTh OHOJIOTHUECKHE TEOpUu
(keTouHas, XpOMOCOMHas,

MYyTAaIMOHHAsI, LIEHTPpaIbHAas JOrMa MOJIEKYJIsipHOU Onosorun), 3akoHsl (I'. Menaens,



T. Moprana, H.1. BaBunoBa) u ydeHus (0 ILIEHTpax MHOTrooOpa3us U TMPOUCXOXKJICHHS KyIbTypHBIX pacteHuit H.U.
BaBuinosa), onpenensars rpaHULbl UX MPUMEHUMOCTH K KMBBIM CHCTEMaM; YMEHUE BIIaJIETh METOJJaMU HAYYHOTO TTO3HAHUS B
OHOJIOTHH: HAOJIIOAEHHUE

U OIMCAaHUE JKUBBIX CHCTEM, IIPOIECCOB W SBJICHHWM, OpraHH3aIs W IPOBEICHHUEC OHOJOTHYCCKOTO SKCIICPUMEHTA,
BBIJIBIDKCHUEC THIOTE3bI, BBISBJICHHE 3aBUCHMOCTH MEKIY HCCIEIyeMbIMH BEIWYMHAMH, OOBSICHEHHE IOJTYYCHHBIX
pE3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUH W 3aKOHOB, YMCHHE JCJIaTh BBHIBOJBI HAa OCHOBAHHWHM ITOJTYYCHHBIX
PE3yJIbTaTOB; YMEHHUE BBIJICIISATH CYIIIECTBEHHBIC MPU3HAKH BUPYCOB, KJICTOK MTPOKAPUOT

U DYKapuOT, OJHOKIECTOYHBIX M MHOTOKJICTOYHBIX OpPTaHW3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHA BECINECTB U
MIPEBPAICHHS SHEPTHH B KJIETKE, POTOCHHTE3a, IJIACTHYECKOTO M HEPIeTHYSCKOT0 OOMEeHa, XEMOCHHTE3a, MUT03a, Meio03a,
OILTIOI0TBOPCHHUS, Pa3MHOKCHHSI, MHIUBHIyaJIbHOTO Pa3BUTHS OpraHU3Ma

(oHTOTEHE3);

YMEHHE MPUMCHSTH IMOJYYCHHBIC 3HAHUS JIJIS O0OBSICHEHHS OMOJIOTHIECKUX

MIPOIICCCOB W SIBJICHHWH, JJI1 TPUHATHS NPAKTHUYCCKHUX PEIICHUH B ITOBCEIHEBHON J>XM3HM C IIEJIbI0 OOecTicueHUs
0€30MacHOCTH CBOETO 3/I0POBBS U 370POBBS OKPYKAIOITUX JIFOACH, COOTIOICHUS HOPM IPaMOTHOTO MTOBEICHHS B OKpPYKaroIIeih
MIPUPOJTHON cpefie, TOHMMaHNuEe HeOOXOIUMOCTH HCIIOJb30BaHUS JIOCTH)KCHHN COBPEMEHHOM OMOJOTHH U OMOTEXHOJIOTHUI JIJIs
PalMOHAJILHOTO MPUPOONOIb30BaHUS; YMEHUE PEIIaTh AJIeMEHTapHbIEC TCHETHUCCKHE 3a/]a4yi HA MOHO- U JUTHOPUJIHOE

CKpeIllMBaHWe, CIEIJICHHOS HaceI0BaHUE, COCTaBJISITh CXEMbl MOHOTHOPHIHOTO CKpEUIMBaHUS IS TMpeJICKa3aHus
HACJICIOBaHMS MPU3HAKOB Y OPTAaHU3MOB; YMEHHUE BBITIOJIHATE J1a00paTOPHBIC U MPAKTHYECKHUE padOTHI, COOMIOAATh TPaBHIIa

npu paboTre ¢ y4eOHBIM U JIAOOPATOPHBIM OOOPY/IOBAHHWEM; YMEHHE KPUTUYECKH OIEHHBATh M HHTEPIPETUPOBATH
nH(DOpMAII0 OHOJIOTHYECKOTO COJEPIKaHMs, BKIIOUYAIOINIYIO TCEBIOHAYYHBIC 3HAHMS M3 PA3IMYHBIX NCTOYHUKOB (CpeICcTBa
MaccoBOi MH(MOpPMAIUU, HAYYHO-TIOMYJISIPHBIC MaTepUaJIbl), STHYCCKHUE aCIEKThI COBPEMEHHBIX HCCIICIOBAaHWN B OHMOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH; YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIIEeHNsI, 00001IIast

6I/IOJ'IOI‘I/IIICCKYIO I/IH(i)OpMaL[I/I}O N3 HECKOJIbKUX UCTOYHHUKOB, I'PAMOTHO MCITI0JIb30BAaTh MOHSATHUMHBIN araapar OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

HaumenoBanue pazzienoB u
Ne TeM y4eOHOTO MpeaMeTa Komnuectso
[IporpammMHoe copepsxanue OCHOBHBIE BH]IBI ACATEIFHOCTH 00YYarOIIUXCS
/o 4acoB
Tema 1. buoJiorusi Kak HayKa
1.1 | buonorwus B cucTeMe HayK 1 Buonorus kak Hayka. Csi3u OMonoruu ¢ PackpriBaTh conepkaHue TEPMUHOB M MOHATHNA:

OOIIECTBEHHBIMHU, TEXHUYECKUMH U IPYTUMH
€CTEeCTBEHHBIMU HayKamH, puiocodueii, penuruet,
9THKOH, 3CTETUKON ¥ MpaBoM. Posb Ononoruu B
(hopMHpOBaHWY COBPEMEHHOW HAYYHOU KapTHHBI
mupa. CucremMa OHOJIOTHYECKUX HAYK.

Hemoncmpayuu:

Hopmpemui: Y. lapsun, I'. Mennens, H. K.
Komnbiuos, JIx. Yorcon u ®. Kpuk. Tabauyst u
cxembl: «MeTOIBI TIO3HAHUS YKUBOW TIPUPOIIBD)

Hay4YHOE MUPOBO33PCHHE, HAYYHAs KapTHHA MUPA,
HAYYHBIA METOJI, TUTIOTE3a, TEOPHS, METOIBI
HCCICIOBAHMS.

XapakTepu30oBaTh OMOJIOTHIO KaK HAyKy, €€ MECTO
U pOJIb CPeau JPYrHMX €CTCCTBEHHBIX HAayK.
[lepeuuncnare pasziensl OHONOTMH B COOTBETCTBHE
¢ oOwbekTamMu wu3yueHus. HaspiBaTh BaxKHEWIHe
oTpacny OHOJOTMYECKHMX 3HAHWH W  3a/1auH,
crosimue epen ononoruen XXI B.




1.2 | Meroapl IO3HAHUSA KHUBOMH 1 Mertoap!l TO3HAHUS KUBOUM MpUpobl (HaOmoAeHe, | PackpbiBaTh comep:kaHHe TEPMUHOB U TIOHSITHMA:
npupoabl 3KCIIEPUMEHT, OITMCaHue, U3MepeHue, HaYYHBII METOJ, METOJBI UCCIEAOBAHHUS.
KJTacCU(pUKAIHS, MOJISTUPOBAaHNE, CTATUCTUYECKass | XapaKTepU30BaTh OCHOBHBIC METOJBI ITO3HAHMS
06pabOTKa IAHHBIX). KUBOW TIPUPOJBI:  HAOJIOJCHUE, HSKCICPHMEHT,
Jlemoncmpayuu: OTIFICaHWE, H3MEpPEHHe,
Tabnuywvl u cxemsi: «MeToAbl TO3HAHUS KUBON KJIACCU(UKAINA, MOJEIHPOBAHNE, CTATUCTUYECKAs
IPHPOIBI». 00paboTKa TaHHBIX
Jlabopamopnbsie u npaxmuueckue padoomol:
[IpakTuaeckas padora Ne 1.
«Hcmonp30BaHue pa3IMYHBIX METOAOB IIPH
M3YYCHUU OMOJIOTMYECKUX OOBEKTOBY
Hroro gacoB mo teme 2
Tema 2. ’KuBble cHCTEMBI U MX OPraHU3anus
2.1 | buomnoruyeckue CUCTEMBI, 1 JKusbie cuctemsl (OHOCHCTEMBI) KaK MpeMeT PackpeiBaTh copepxkaHne TEPMHUHOB M TOHATHH:

MMpOLCCChl U UX U3YUCHHUC

n3ydeHus: ononorun. OTINYNE KUBBIX
CHUCTEM OT HEOPTaHUICCKOU MPUPOIBI.
CBoiicTBa OMOCUCTEM U BX pa3HOOOpa3ueE.
YpOoBHHM OpraHu3aIiui OMOCUCTEM:
MOJIEKYJIAPHBIN, OPraHOWTHOKJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOH,
9KOCHUCTEMHBIN (OHO-TeOICHOTHYESCKHUIA),
OounocdepHsbIil.

Hayxwu, n3yqaromye 6nocucTeMbl Ha pa3HBIX

cucrema, Ouonoruyeckas CUCTeéMa, OJICMCHTbLI
CHCTCMBEI, CTPYKTYpa 6I/IOCI/ICTCMBI, CBOICTBA
JKHMBBIX CHCTECM, oOMeH BCLICCTB, PA3MHOXCHUC,
POCT, pa3BUTUEC, HACIICACTBEHHOCTb, U3MCHUYNBOCTD,

pa3ApaKUMOCTh,  JHEPrO3aBHCUMOCTb,  YPOBHHU
OpraHu3aIuu KUZHU (6buocucrem).
XapaKTepnsoBaTb IIPUHIUIIBI opraHusanuu
OuocucreM: OTKPBITOCTb, BBICOKAs
YIOPSAJOYEHHOCTH, caMOoperyJisLus,
uepapxuuHocTh. llepeuncnares  yHUBepcajbHbBIE

CBOICTBA JKHBOIO: CINHCTBO XUMHNYCCKOIo0 COCTaBa,




YPOBHSX OpraHU3aIIH. pa3npakuMoCTh, ABWKCHHE, TOMEOCTa3, pPOCT H

Hemoncmpauuu: pa3BuTHE,

Tabauywol u cxemvl: «OCHOBHBIC TIPU3HAKH KU3HI,

«YpOBHHU

OpraHM3allid  JKUBOW  TpUpOABD».  Mojenb | HacleACTBEHHOCTb, W3MEHYHBOCTb,

mouekyisl JIHK sBoMOIMA  (NPUCTIOCOOIEHHE K
M3MEHsomuUMes  ycioBusaM).  lpuBoanuts
MpuUMepsl  OMOCHCTEM  Pa3HOTO  YPOBHS

opranuM3aliii MW CpaBHUBATb IPOSABJICHUSA
CBOMCTB KHBOTO Ha Pa3HbIX YPOBHAX.

XapakTepu30BaTh OCHOBHBIC IPOIIECCHI,
MpoTeKarolye B OnocucTeMax: OOMEH BEIIeCTB U
MpeBpaleHNUe SHEPTHH, CAMOBOCIIPOU3BEICHHUE,
camoperyisnus, pazsutue. CoOroaaTh mpaBuia
0epeKHOTO OTHOIICHUSI K YKHBOH MTPUPOJIe

Htoro yacos o teme 1

Tema 3. XuMuueckuii cOCTaB M CTPOEHHE KJIECTKH




3.1

XHAMHYECKUN COCTaB
KJIETKH. Bona "
MUHEpaIbHbIC CONU

XUMHYECKUH COCTaB KICTKH.

XWMHYECKHE DIIEMECHTBI: MaKpPOdJIEMEHTHI,
MHKpPOIJIEMEHTH. Boma W MuHepantbHBIC
BemecTBa. OYHKIUK BOJBI U MHUHEPAIBHBIX
BEIIECTB B  KJCTKE. [Mognepxanue
OCMOTHYECKOT0 OallaHca.

JHemoncmpayuu:

Huaepammor: «Pacnpenenenue XUMHUYECKUX
3JIEMEHTOB B HEXXUBOW IIpupone», «PacnpeneneHue
XUMHUYECKUX

PackpbiBath cofiepkaHue TEPMUHOB U TOHATHM:
AJIEMEHTBI-OMOT CHBI, MaKpO3JIEMEHTHI,
MHUKPO3JICMEHTBI,  MHHEPAJIBHBIC  BEICCTBA,
MOJIEKYJIa BOJBI KaK JHIIONb, BOJOPOIHBIE CBA3H;
TUAPOGUILHBIC U THAPOGOOHEIC BEIIECTBA.

Jloka3pIBaTh €MHCTBO 3JIEMECHTHOI'O COCTaBa KaK
OMHO M3 CBOWCTB HUBOTO. Pacmpenensitsh
XUMUYECKHE DJJIEMEHTHl 10 TpynmaM B
3aBUCHMOCTH

SJIEMEHTOB B JKHMBOU TMpupoze». Tabauysl u
cxembl: «Ilepuoanueckas TaduIa
XUMHUYCCKHUX DJICMCHTOBY,

((CTpOﬁHI/Ie MOIJICKYJIBI BOABD»

OT  KOJMYECTBEHHOTO  MPEICTABUTEILCTBA B
OpraHu3Me; XapaKTepU30BaTh pOJIb OTICIBHBIX
3JIEMEHTOB.

BBISBAATE CBSI3p MEXIYy COCTaBOM, CTPOEHHEM
MOJICKYJIbl ~XHMHYECKOI'O COCOWHEHHS M  €ro
(YHKUIUSMH B KJIETKE




3.2

benku. CoctaB 1 cTpocHHE
0enmkoB

benku. CoctaB 1 cTpOCHHE OCITKOB.
AMHWHOKHCIIOTBI - MOHOMEPHI OCITKOB.
HesameHnMmBble ¥ 3aMEHHMMbIE aMHUHOKHCIIOTEI.
AMUHOKHUCIIOTHBIN COCTaB. YPOBHH CTPYKTYPBI
OCIKOBOW MOJICKYNbl (TICPBUYHAS, BTOPHYHAS,
TPETUYHAS U YETBEPTUUYHAS CTPYKTYpPa).
XUMUYECKHE CBOMCTBA OCIIKOB.

Buonoruueckue GyHkiuu 6enkoB. Jemoncmpayuu:
Tabnuywr u cxemwvl: «CTpOSHHE MOJICKYIIBI OCIIKaY.

Obopyoosanue: CBETOBON MHKPOCKOTI,

PackpeiBaTh cojepkaHu€ TEPMHUHOB M TIOHSTHH:
OenKkW, MOJIMMEpBl, MOHOMEpHI, AMHHOKHCIOTHI,
NEeNTHIHAS CBA3b, IIOJHIENTHA, JICHATYpaLHs.
XapakTepu3oBaTh OENKHM KakK KIJIACC OPraHUYecKhuX
COCIMHEHUI; KIaCCU(PHULINPOBATh MX MO CTPOCHHUIO
(rmobynsipupie u  QuOpwsipHBIE  OETKH),
MEPEYHCIIATh ¥ XapaKTepH30BaTh (YHKIUHU OEIKOB

MUKpOTpenapaThl
3.3 | ®epmeHTh — depMeHTBI — OHOOTHYECKHE KaTalTu3aTOPEI. PackpelBaTh copepkaHue TEPMUHOB WM IOHSATHMA:
Guonornyeckue CrpoeHue pepMeHTa: aKTUBHBIN IICHTp, CyOcTpaTHasi | JepMEHThI, aKTUBHBIA LEHTp, CyOcTpaTHas
KarTajiu3aTopel Crenu(pUIHOCTb. crenupUIHOCTS, KO(EPMEHTEI, OesKu-
Kodepmentsl.  BuramuHsl Otnuuns aKTHBATOPHI U OCJIKU-UHIMOUTOPEI.
epmenToB oT HCOPraHHICCKUX Yka3bIBaTh OTIINYMS PEPMEHTOB OT
KaTaJIn3aTOPOB. HEOPraHWYECKUX KaTaJIU3aTOPOB.
Jlemoncmpayuu: OOBSCHITH poib (bepMeHTOB
Tabauywl u cxemol: «CtpoeHue GpepMeHTaY. (DYHKLUMOHMPOBAHUM  JKHBBIX ~ CHCTEM,
MPOMBIIIJICHHOCTH, B MEIUIIMHE,

Ob6opyoosanue: 060pynI0BaHUE AJIS

TIPOBEACHUS HAOTIOIEHUH, H3MEPECHUH,
9KCTIEPUMEHTOB.

Jlabopamopnbie u npakmuueckue padomoi:
JlaGoparopnass padora Ne 1. «M3yueHue
KAaTAIMTHYECKOH AaKTHBHOCTH  (epMEeHTOB (Ha
MIpUMEpe aMHJIa3bl WIINA KaTallasbl)»

HOBCGHHCBHOﬁ JKHM3HH YCJIO0BCKaA




3.4

VYrneBonawl. JInnuasr

YrieBobl: MOHOCaXapuasI (TIIFOK03a, prbo3a 1
JIe30KCUpr003a), Tucaxapuibl (caxaposa, JJakTo3a) ’
roJIcaxapu bl (Kpaxmal, TIIMKOTCH, IeJUTI0II03a).
buonormueckne hyHkImn yrieBogos. Jlummmasr:
TPUTTHLICPUIBL, (POCHOTUIUBI, CTEPOUIBL
I'mapodunsHO-THAPOGOOHBIE CBOMCTRA.
Buonoruueckue Gpynkuuu unuaos. CpaBHEHUE
YIJICBOJIOB, OCJIKOB U JIMITUIOB KaK UCTOYHHUKOB
SHEPTHH.

JHemoncmpayuu:

Tabauywl u cxemol. KYTIECBOIBD», «JIMHIBD).

Obopyoosarue: 000pyIOBaHHE

PackpeiBaTh cojepkaHUE TEPMUHOB M TIOHSITHI:
YTIIEBOIBI, MOHOCAaXapH/Ibl, JIACaXapHIbL,
TTOJTCAaXapyuabl, TIFOK03a, pubo03a, Ie30KCHpH003a,
caxapos3a,  JIaKTO3a,  MajbTO3a,  IIEJUTFONIO3a
(kmeTdaTka), KpaxMmaia, TJIMKOTCH;  JIMITHIBI,
TpurIIAIepuasl  (KUphI, Macia), (ochoaumumb!,
CTEPOUIBI.

XapakTepru30BaTh YIIAEBOIBI, JUMUABI KaK KIAcc
opranuueckux coeamHeHudd. KmaccudunupoBath
YIUICBOAbI W JIMIIWABLI 11O CTPOCHHIO, INCPCUUCIIATH
(YHKITNH YTICBOOB H JIUITHIOB.

CxeMaTHyecKl M300pakaTb CTPOEHHE MOJIEKYJ
YIJIEBOAOB, JTUMUIOB

JUTSL TIPOBEJICHYISI HAOIIOISHHI, U3MEPEeHNUH,
SKCTIEPUMEHTOB




3.5

HyxnenHoBBIE KHCIOTHI.
ATD

Hyxneunoseie  kucnotel: JHK u  PHK.
Hyxkneotunslr — MOHOMEpHI  HYKJIEHMHOBBIX
kucnot. Ctpoenue u pynkuuu JJHK. Crpoenne
u ¢pynkuun PHK. AT®: ctpoenue n pyHKIHH.
Hemoncmpawuu:

Topmpemeoi: Ix. Yotcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun. Tabauyst u cxemvi:
«HyxknenHoBbie KHUCJIOTHI; JIHK»,
«buocunres Oenkay, «CtpoeHue
MOJIeKyJIbl ATOx.

Obopyoosarue: CBETOBON MHKPOCKOTI,
MUKpOITpenaparsl

PackpeiBaTh cofiepkaHie TEPMUHOB M TOHSITHI:
ne3okcupuOonykinennoBas  kuciora  (JIHK),
pubonyknennosas kuciora (PHK), nykieorun,
MOJIMHYKIIEOTH THAS TIETIb

(TTONIMHYKIICOTH ), KOMIUIEMEHTApPHOCTh, (DYHKIUU
JHK (xpanenme W mepemada HACIEACTBEHHOMN
napopmarun); Bugsl PHK  (uHbOpManmoHHas,
TpaHCIIOPTHAS, pubocomanbHas);
anenosunTpudochar (ATD), Makpospruveckas
CBsI3b. XapaKTepU3UPOBaTh HYKJICHHOBBIE KHUCIOTHI
KaK XAMHYECKHE COCNWHEHWS W  HOCHUTEIH
HACJIEICTBEHHON HH(OpMAITiu.

OTtmeyath OCOOEHHOCTH CTPOSHHSI MOJIEKYJ
nykienHoBbsIX kucnot (JHK, PHK) u AT®.

CxemMaTu4ecKu n300pakarhb CTpOCHHE
HYKJICOTHJIOB, MOJIEKYJ HYKJIEHHOBBIX KHCIIOT,
AT®

3.6

Hcropus wu  MeTonsl
U3y4YeHHS KJIETKH.
Knerounas teopust

Huronoruss — Hayka O  KIETKE.
Kierounas TEOpUs - npumep
B3aMMOJICHCTBUS uJed U (aKTOB B
HAy4YHOM ITO3HAHUHU.

PackpriBaTh coaepxaHue TEPMUHOB U MOHATHI:
KJIETKA, LUTOJIOTHUS; PAaCKpbIBaThb COJAEPIKaHUE
MIOJIOXKEHUH KIETOYHOU TEOPHH.




MCTOI[I)I HU3YUCHHA KIICTKH.

Hemoncmpawuu:

Iopmpemui:

A. JleBenryk, P. I'yk, T. lllBann, M. lneiinen, K.
bap, P. Bupxos. Ob6opyodosarnue: CcBEeTOBOM
MHUKPOCKOII, ~MHUKpOIpEnapaTrbl  pacTUTEIbHBIX,
XKHUBOTHBIX M OaKTEpHAJbHBIX KICTOK; PHUCYHKH C
MukpodoTrorpadusMu  KIETOK, IMONydeHHBIE C
TIOMOIIBIO CBETOBOTO U AJIEKTPOHHOTO MUKPOCKOIA

Hepe‘{I/ICJ'DITI) " XapaKTEepU30BaTb OCHOBHBLIC MCTO/bI
N3Yy4YCHUA KIICTKU:

(mpuroroBneHue Cpe30B, OKpaIlMBaHHE,
MHUKPOCKOITUPOBAHUE, HeHTpU(yTrupoBaHue,
KyJIbTUBUPOBAaHHE KJIETOK U TKaHEN)




3.7

Knerka kax
LEJIOCTHAS >KUBas
cucTeMa

Knerka xak wmemoctHast >kuBasi cucrtema. OOmue
NpU3HaKM  KJIETOK:  3aMKHyTas  HapyKHas
meMOpana, monekynsl JIHK kak renermdeckuit
anmapar, CUCTeMa CUHTe3a Oeika. THIbI KIeTOK:
JyKapuoTH4ecKas u MIPOKAPUOTHUYECKAS.
OCOOCHHOCTH  CTPOCHHSA  MPOKAPHOTHICCKOM
KJICTKH.

Knerounass  crenka  Oakrepuii.  CtpoeHue
SYKapUOTHYECKOM KIETKH. (OCHOBHBIE OTIUYHS
pacTUTENbHON, >XWBOTHOH W TPUOHON KIETKH.
[ToBepxHOCTHBIE CTPYKTYpHl — KJIETOYHAsl CTEHKA,
[JIMKOKAJIUKC, UX (PYHKINY.

[Ina3maTmueckass MeMOpaHa, ee  CBOWCTBa
(hyHKIHIH.

u

PackpbiBath conepkaHue TEPMUHOB M TOHSTHIA:
KIETKH (9yKapHOTHYecKas, MPOKapHOTHYECKas),
MJIa3MaTUYeCKast MeMOpaHa (rmasmanemma),
TJINKOKAJIMKC, TPAHCIIOPT BEMIECTB (ITACCHUBHBIH,
aKTHBHBIN), 3HIOIUTO3 ((Paromuro3, MHHOINUTO3),
JK30IIMTO3,  KIIETOYHAs  CTEHKAa,  HYKJICOUI.
CpaBHUBaTh MEXIy CcO0OW JyKapHOTHYECKHE U
MPOKAPUOTHYECKUE KIIETKH; OTMEUYaTh CXOJCTBO H
pa3nu4Ms B CTPOCHUU KJIETOK OaKTepHii, ’KUBOTHBIX,
pacteHwuii ¥ rpudoB




Hemoncmpawuu:

Hopmpempui: A. JleBenryxk, P. I'yk, T. llIBanH,
M. neiaen, K. bap,

P. Bupxos.

Tabnuyvr u cxemwvr: «CTpoeHNE SyKapUOTHIECKON
KneTkn», «CTpoeHHe  >KMBOTHOH  KIIETKHY,
«CTpoeHue pacTUTEeNbHOM KIeTKu», «CTpoeHue
MIPOKAPUOTUUECKOH KIETKI.

Obopyoosarue: CBETOBON MHKPOCKOTI,

MUKpOTpenapaTbl pacTUTEIbHBIX, JXKHBOTHBIX U
0aKTepUATBHBIX KICTOK




3.8

CrpocHue
3YKapUOTUYECKOU KIIETKH

IMuTomasma u ee OpraHoOUIbI.
OmHOMEeMOpaHHBIC OPTAHOMIBI KIICTKH:
T'onpmxn,

OIIC, armapar JTU30COMEL.

[TomryaBTOHOMHBIE OpTaHOMIBI KJICTKH:
MHTOXOHIPHH, IUTaCTUABL.  [IpomcxoxiacHwme
MUTOXOHJPUH U T1acTu. Buasl miactus,.
HememOpaHHBIEe OPraHOHIBI KIETKH:

prubOCOMBEI, KIJIETOYHBII HEHTP,
LEHTPUOIIN,PECHUYKH, KTYTHKH.

@DYHKIUU OPraHOUJIOB KIIETKH.

Bxnrouenust.
Snpo —  perymsaTOpHBIA  LEHTP  KIJIETKH.
Crpoenue aapa: saaepHast 0007104Ka,

KapuoIuiasma, XpoOMaTHuH, SAAPbIIIKO.

PackpbiBaTh cojiepaHu€ TEPMHHOB U TIOHSATHM:
[UTOIIa3Ma, OPTaHOWIbI, JHIOIIa3MaTHYeCKas
cetb (OIIC), ammapar I'onbIKHA, JTHU30COMEI,
BaKyOIlb, MUTOXOHJPUH, TUIACTUABI (XJIOPOILIACTHI,
XPOMOILTACTHI, JIEHKOTIIIACTHI), pHUOOCOMBI,
MHUKPOTPYOOUKH, KIETOYHBIH LEHTp (IIEHTpocoMa),
PECHUYKH, XTYTHKH, BKJIIOUEHUS, SAPO, SAepHas
000JI0UKa, KapuoIUla3Ma, XPOMAaTHH, SIPBHIIIKO,
XPOMOCOMBEI.

OnuceiBaTh CTPOCHUE 3YKAPUOTHUECKOU KIETKU
Mo W300paXeHWsIM M Ha MHKpOIIpenapaTax;
KJIACCU(UITMPOBATH OPTaHOUIbI




XpomocoMmbl. TpaHCTIOPT BEIIECTB B KIIETKE.
Hemoncmpauuu:

Hopmpemui: A. JleBenryk, P. I'yk, T.1lIBanH,

M. neigaen, K. bap,

P. Bupxos.

Tabauywr u cxemol: «CTpoeHUE FyKapUOTHUECKON
KieTkn», «CTpoeHHE  KUBOTHOM  KJIIETKW»,
«CTpoeHuEe pacTUTENbHON KieTku», «CTpoeHue
MPOKAPUOTUYECKON KIeTKu», «CTpoeHue sapa
KIIETKI.
Obopyodosanue: CBETOBOM MHUKPOCKOII,
MHUKPOIIPENapaTbl PACTUTEIBHBIX M >KUBOTHBIX
KJIETOK.

Jlabopamopnuie u npakmuueckue padomoi:

JlaGoparopHas pabora Ne 2. «M3yueHue cTpoeHHs
KIETOK pacTeHHH, JXUBOTHBIX H OakTepuil moj
MHKpPOCKOIIOM Ha TOTOBBIX MHKpOIpernaparax u ux
OIHCAHUE

B 3aBUCHUMOCTH OT OCOOCHHOCTEH UX CTPOCHUS
(omHOMEMOpaHHEIE, JIByMEMOpaHHEIE,

HeMeMOpaHHBIE); OTIMCHIBATH hyHKIIH
Ka)XI0T0 OPraHOua B KIETKE.

XapakTepu3oBaTh KJIETOYHOE SIPO KaK MECTO
XpaHeHus1, nepeaayn (yABOCHHE XPOMOCOM) H
peanu3anuy (TpaHCKPUIIHS) HACIeCTBEHHON
WH(GOPMAITUH KIIETKH.

Hepe‘II/ICHHTB " OIIHCHIBATH KOMIIOHCHTBI

snpa 1 uX (QyHKITIH,

CxematnyHO M300pakaTh CTPOCHUE PACTUTEIFHON U
KUBOTHOU KIIeTKH. OOBACHITH OMOJIOTHYECKOe

3HAYCHHUE TpaHCIIOpTa BEMIECTB B KJIICTKE

Htoro yacos o teme

Tema 4. ’KnuzHenessiTeILHOCTDL KJIET
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OOMeEH BEIIECTB.
ITnactuueckuii oOMeH.
doTtocuHTE3. XEMOCHHTE3

OoOMeH BCIIIECTB, 503051 MeTadOoIH3M.
Accummranus  (TutacTUdeckuid  0OMeH) u
JUCCUMUIIAIHS (PHEPTrETHYECKHH OOMEH) — IBE
CTOPOHBI €TUHOTO

PackpbIBaTh cojpiepikaHHe TEPMHUHOB M TIOHSATHIA:
0OMEH BEIIEeCTB U MPEBPALICHUE SHEPTHH
(MeTaboMmM3M), aCCHMIIAIINS, TIACTHICSCKIN 0OMEH,




npouecca MeTabonusma. Posb 3akoHOB
COXpaHEHUS BELIECTBA M SHEPTUN B IIOHUMAHUH
MeTabonu3ma. Tunsl oOMeHa BeleCTB:
aBTOTPOQHBIHA U reTepoTpodHbIid. Poib
(hepMeHTOB B 0OMEHE BEIIECTB M IMPEBPAIICHIH
sHepruu B kietke. Portocuntes. Ceerosas u
TeMHOBas (pas3wl poTtocuHTe3a. Peakinu
tdhotocunTesa.

O¢ddexTuBHOCTF  PoOTOCHHTE3A. 3HaueHue
dorocuHTe3a AN KU3HM Ha 3emuie. BnusiHue
ycinoBuil cpensl Ha (OTOCHHTE3 W CIOCOOBI
MOBBIILIEHHUS] €T0 MPOJYKTUBHOCTH y KYJIBTYpPHBIX
pacTeHui.
XeMOCHUHTE3. XeMOCHUHTE3UPYIOLIUE
Oaktepun. 3HaueHHE XEMOCHHTE3a TUTST
XKU3HU Ha 3emie. Jemoncmpayuu:
Hopmpemui: K. A. Tumupszes.

Tabauywl u cxemol: «XJIOPOILIACTY,

JTUCCUMUIISIINS, DHEPTeTUIECKUI OOMEH,
dhoTtocunTe3, poronms, pochopunmponanue,
NEPEHOCUYHK IPOTOHOB, XeMOCHHTES.

OnwuceiBaTh (OTOCHHTE3, TPOLIECCHI, TPOTEKAIOLIHE
B CBETOBOM M TEMHOBOH (hase.

BEISIBIIATE IPUYMHHO-CIICACTBEHHBIE CBS3U MEXKIY
MOTJIOIIEHUEM COJIHEYHOU SHEPTHH XJIOPODUILIIOM H
CHUHTE30M MosieKys ATO.

CpaBHUBATh NUCXOJHBIE BELIECTBA, KOHEUHbIE
NPOAYKTHI U YCIIOBUSI IPOTEKAHUS peaKUni
CBETOBOW M TeMHOBOH (ha3bl POTOCHHTESA;
CpaBHuBath (potocunTe3 U XemocuHTe3. OLeHNBaTh
3Ha4YeHue (HOTOCHHTE3a U XEMOCHHTE3a TSl KU3HU
Ha 3emiie

«DOTOCHHTE3)
4.2 | DHepreTH4yecKuii 0OMeH DHepreTHIeCKuit obMeH B KJIETKE. PackpeiBaTh copep:kaHle TEPMUHOB U TOHSTHI:
Pacmieruienue BEIIECTB, BBIJICJICHUE " DHEPTEeTHYECKUH o0MmeH, I'IMKOJIN3,
AKKyMYJIMPOBAHHE SHEPIUH B KIIETKE. MOJIOYHOKHCJIOE OposkeHHe, CITUPTOBOE
OposxeHue, OHOJIOrHYECKOE OKHCJIEHHE,

OTamsl SHEPreTHYecKoro oOMeHa.

I'muxonus. bposkenue u ero BUIBIL.

KJI€TOYHOC JbIXaHUC,




Kucnoponmnoe oOkucineHue, WM KIETOYHOE
neixanue. OxkucnurenbHoe GochopuupoBaHue.
O} PeKTUBHOCTH IHEPTETHUECKOTO OOMEHA.
Hemoncmpawuu:

Tabnuyvl u cxemvl: «TUNBI THTAHUS,
«Metabomm3m», « MUTOXOHIPHS»,

«DHepPreTHIecKnii 0OMEH

JMUCCUMUIIAIUS, PEPMEHT.

XapakTepu3oBaTh OOMEH BEILECTB U
MpeBpalIeHne dYHePrun (MeTabomm3M) Kak OqHO
HUX CBOMCTB xuBOrO0. [lepeuncnars
0COOEHHOCTH TTACTUIECKOTO U
SHEPTreTHUECKOr0 OOMEHa B KIIETKE;
YCTaHaBJIUMBATh B3aUMOCBA3b MCKAY HUMMU.
Paznuyate THIIBI OOMEHa BEUIECTB B KIIETKE:
aBTOTPO(DHEIN U TeTepOTPODHBIHN.

OnuceiBaTh 3Tallbl JHEPreTHYECKOro OOMeHa
(IOIrOTOBUTEIHHBIH, OCCKHUCIIOPOIHBIH,
KHUCJIOPOJHBIA) ¥ CPAaBHUBATH WX MEXKAY COOOH.

XapakTepru3oBaTh peaxiuu [JIMKOJIN3a,
OpOXeHHUsl, KJIETOYHOIO [bIXaHUs; BBIIBISATDH
MPUIMHHO-CIICICTBEHHBIE CBSI3U MEXTY

TJIUKOJIN30M, KJIETOYHBIM JbIXaHHEM U CHHTE30M
mosnieky1 AT®. CpasHuBarh 3((eKTUBHOCTD
OeCKHUCIOPOJHOTO ¥ KUCIOPOAHOTO 3TANlOB

4.3

Buocunres Oenka

PeaKLII/II/I MaTpUIHOro CUHTE3a.

l'enernyeckas  wHpopmamms u  JIHK.
Peanuzanus renetnyeckoil uMHpOpManuu B
KJIETKE.

PackpbiBaTh colepikaHHe TEPMHUHOB u
HOHATHH: T'€H, reHeTUYEeCKUI KOJI,
MaTPUYHbBIN CHHTE3, TPaHCKPUIILIHUS,

TpaHCIISUS, KOJJOH, aHTUKOJIOH,




I'eneTnueckuii KOJ U €ro CBOMCTBA.
Tpanckpunuus — watpuuHbeli cuHTte3 PHK.
Tpauncnsiius — OuocwHTe3 Oenka.  DTarlsl
TpaHcisiuu. KoaupoBanue aMUHOKHCIOT. Poib
pubocom B OnocunTe3e Oenka. Jemoncmpayuu:
THopmpemui: H.K. Konb1oB.

Tabauywt u cxemor. «Ctpoenne JHK»,

«Ctpoenune 1 QpyHKIIMOHHpOBaHHE TeHay, «CUHTE3
oenkay, «Pemmukarusa JHK», «['eHeTHUeCKUit KOI.
Obopyoosanue: MOJCIU- alITLIUKAIIUH

«Y nBoenue IHK u Tpanckpunuus,

«buocunres 6enka»

pubocoMa, IIeHTpaIbHas J0rMa, MOJIEKYJIApHas
OHOJIOTHA.

OnpenensiTb  CBOHCTBA  I'EHETHYECKOTO  KOJa
(TPUIIETHOCTD, OJHO3HAYHOCTh, BBIPOXKICHHOCTH,
YHHBEPCAJIbHOCTb, HETIePEKPHIBAEMOCTb,
HETIPEPHIBHOCTE). OMHUCHIBATL dTaIlbl PeaTH3aIiii
HACIICJICTBCHHOW  WH(OpMArMu B KJIETKE.
CpaBHHMBaTh  peaklMM MaTPUYHOTO  CHUHTE3a
mouiekysn PHK u Genka B kiieTke
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Hexnerounsie hopmbl
KHU3HH — BUPYCHI

Hexnerounsie GopMBbl 5KU3HU — BUPYCHI.

Ucropus otkpeitus supycoB (. U. MiBaHOBCKMIA).
OcCoOEHHOCTH CTPOCHHMSI W JKU3HEHHOTO ITMKJIA
BupycoB. bakrepuodarun. bonesnun pacreHui,
JKUBOTHBIX M YEJIOBEKa, BBI3BIBAEMBIE BUPYCAMH.
Bupyc wummynonepunura dyemoeka (BUY) —
Bo30yautens CIIMJla. OOpatnas TpaHCKpUNuus,
peBepTaza u HHTErpasa. [Ipodunakruka
pacnpocTpaHeHuUs! BUPYCHBIX 3a00JI€BaHUM.

PackpbiBaTh copepxkaHue TEPMHHOB U IOHSTHIMA:
BUPYC, BHPYCOJOIHs, Kamcuji, Oakrepuodar,
BUpyC uMMyHoxedummra dYemoBeka (BUY),
OHKOTEHHBIE BHUPYCHI. XapaKTepu30BaTh BUPYCHI
KaK HEKJIETOYHYI0 (OpMYy >KH3HHU; OCOOCHHOCTU
CTPOCHUS U )KU3HEACATEIILHOCTH BUPYCOB.

OnuceiBaTh  JKU3HEHHBIH  IIMKI ~ BUPYCOB
UMMyHOJeuIMTa  YelmoBeKa; pa3nuyarh  Ha
pucynkax BTM ((Bupyc Taba4yHON MO3amKH),
6akrepuodar, BUY.




Hemoncmpayuu:
Tlopmpemeur: ]1. . IBaHOBCKUH.
Tabnuywl u

cxemol.! «BI/IpYCI:I»,

«baktepnodarmy; «Ctpoenne u

xu3HeHHBIH  1mukn  Bupyca  CIIM/a,
OakTepuodaray.

Obopyoosanue: MOJENb CTPYKTYPBI

JHK; MarauTHas MOACTb-alITUTHKAIIUS

«CTpoeHue KIETKI

OOOCHOBBIBATP HW  COOMIONATH  MEpHI

MPO(UIAKTHKN PAaCIPOCTPAHEHHS BHPYCHBIX

3a00J1eBaHU (pectiupaTopHbie,
KEITyTOYHOKHUIIICUHbIE, KJICIICBOH
SHIIE(DAITHUT,

BUY-undextms)

Hroro yacos o teme 6

Tema 5. Pa3MHO:KeHUe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB

5.1 JKu3HEeHHBIH UK KIETKH. 1
Jenenue kinetku. Muto3

KneTroyHbI UK, WO JKHU3HEHHBIA ITUKJI KIIETKH.

Wntepdaza u muro3.

[Iporneccer, mporekaromue B mHTEpda3se.
Pennukanus — peakuust MmatpuuHoro cunrtesa JJHK.
CrtpoeHue XxpoMocoMm.

XpOMOCOMHBIN HAOOp — KapuOTHTII. JIUTUTONIHBIH 1
raryIouAHBIA XPOMOCOMHBIE HA0OPBI. X POMAaTUbI.
HuTonoruveckne OCHOBBI Pa3MHOXKEHHS U
MHANBUAYATBHOTO Pa3BUTHUS OpraHu3MoB. [lenenue
KieTk — MuTo3. Cragun muto3sa. [Iporeccsl,
MIPOMCXOZSIINE Ha Pa3HBIX CTAIMIX MUTO3A.
buonoruueckuit cmeici muto3a. I[Iporpammupyemast
ru0elib KIETKH — aromnTo3.

PackpeiBaTh conep:kaHue TEPMHHOB U ITOHSATHUI:
KIETOYHBIH WK, WHTepdasza, penyrumkaius,
XpoMmocoma, KapHOTHII, TaruIONIHBIMH,
JTUIUIOWAHBIA XPOMOCOMHBIA HAa0Op, XpPOMAaTHUIIBL;

MHUTO3 €ro craauu: npodasa, meradasa, aHadasa,

Tenodasza.
OnucelBaTh  KM3HEHHBI LMK KJIETKU;
NEepeyrciIsTh M XapaKTepH30BaTh  IIEPUOJIBI

KJICTOYHOTO I[MKJIa, CpaBHUBATb HUX MCKIAY

co0oit.  OmuceIBaTh  CTPOEHHE  XPOMOCOM,

KapuoTHUIIOB OpTraHU3MOB, CpaBHHBATh
XPpOMOCOMHBIC Ha60pLI KJIICTOK.
CpaBHI/IBaTI: CcTaauy MHUTO3a.

Pasnuuate Ha Mukponpenaparax




Hemoncmpayuu:

Tabruywl U  cxemwl: «Knerounsrit  mwKm»,
«Pemmkarmuss  [IHK», «CtpoeHne XpOMOCOMEBD»,
«Mmuros»; MarHuTHas MOZEJb-alIlINKalUs
«/lenenue xnetkuy»; monens JHK.

Obopyodosanue: CBETOBOH MHUKPOCKOIT u
MuKporpenapatr «KapuokuHe3 B KJIeTKaxX KOpeEIIKa
JTyKay.

Jlabopamopnvie u npakmuueckue padomoi:

JlaGoparopHas pabota Ne 3. «HabOmoneHue MuTo3a B
KJIETKaX KOHYHKA KOpEIIKa JTyKa Ha FOTOBBIX
MHKpOITperaparax»»

U PpHUCYHKax CTaJuu MHUTO3a. PaCKpI)IBaTI)
OHOJIOTHYECKUI CMBICT MHTO3a

52

@DopMBbI pa3MHOKEHUSA
OpPTaHU3MOB

DopMBI pa3MHOKEHHS OPTaHU3MOB:

OecIioIoe 1 MoJI0BOE.

Buibl Oecriosioro pa3MHOKEHHUS: JISJICHHE HABOC U
MMOYKOBAaHUE  OJIHO- U  MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE Pa3MHOXKCHHE.
HckyccTBeHHOE KIIOHMPOBAaHUE OPraHU3MOB, €ro
3HAYEHHUE IS CEJICKIINU.

ITonoBoe pa3MHOXKEHHE, €ro OTIUYus oT
oecmoioro.

Hemoncmpawuu:

PackpbIBaTh copepkaHHe TEPMUHOB u
MOHATHIA: pPa3MHOXCHHE, KJIOH, TOJOBbIC
KJIETKH (ramersl), STAIICKIICTKA,

CIIEpMATO30MJ, 3UI0Ta, JEJIEHHE HAaIBOE,
MOYKOBAaHWE, CHOPYJAMs, (parMeHTanys,

BEreTaTUBHOC PAa3MHOXCHUC, CEMCHHOC
Pa3MHOXCHUE, OIIBIJICHUCE, HBOﬁHOG
OIIJIOAOTBOPECHUC, ITOJIOBBIC KECIIC3hbI,

CEeMEHHUKH,  SWYHUKH,  OIUIOJIOTBOPEHHE
(Hapy>kHOE, BHYTpEHHEE).




Tabnuywr u cxemvi: «DOPMBI  pa3MHOKEHUS
OpraHu3MoB», «JIBOliHOE OMNIOJOTBOpPEHHE Y
LBETKOBBIX  pacTeHuil», «/leneHne  KieTku
OaxTepun, «BereratuBHOE pa3MHOXKEHHE
pacternit», «CTpOeHHE TIOJIOBBIX KIIETOK)

XapakTepu3oBaTh OCOOCHHOCTH W 3HAYCHHC
0ECII0JIOr0 U MOJOBOTO CIIOCOO0B Pa3MHOKEHUSL.
Brimensate BuOel  Oecmonoro  pa3sMHOMKCHHS,
BEISIBISITH  B3aWMOCBSI3W MeEXAy ¢opmMamMu U
CIoco0aMu Pa3MHOKCHHUS, U UX OMOJIOTHUECKUM
3HAYCHUECM.

Bnanets npuéMamu BEreTaTUBHOT'O
pa3MHOXKEHHUSI KYJIbTYPHBIX pacTeHHid (Ha
MprMepe KOMHATHBIX).

XapakTepu30BaTh MOJIOBBIE KICTKU:

SIMIIEKIIETKHU, CTICPMATO30U/Ibl; BBIIBIISTH
0COOCHHOCTHU

UX CTPOCHUS

5.3

Metios

Meiio3. Craguu meitosa. [Ipouecchl, mporucxoasiiye
Ha CTaJusAX Meio3a.

IToBenenue xpomocoMm B meiiose. KpoccuHrorep.
buosnornueckuii CMbICH U 3HaYEHHE MEio3a.
Hemoncmpayuu:

Tabauywl u cxemol.: «Jlenenne KIeTKm», «MeH03».
Obopyoosanue: monenb JIHK; marauTHas Mojeib-
ANTUIAKATIAS

«/lenenue xiaeTku»

PackpbIBaTh cofep:xaHue TEPMUHOB U ITOHSTHUI:
ME€i103, KOHBIOTAllUd XPOMOCOM, MEPEKPECT
(KpOCCHHrOBEp) XpOMOCOM, TaMETHI.
XapakTepu3oBaTh MeH03 Kak Crnoco0 KIETOYHOTO
JIeNIeHNs;  ONHUCBIBaTh  MEHO3 MO  CTaausaM;
CpaBHUBATH CTAUU MEH03a U MUTO3A.

Pasnuuares Ha PUCYHKAX CTaAUN Meﬁo3a;
PpacCKphbIBaTh OHOJIOrMYECKOe 3HAUCHUE Meio3a




5.4 | O6pa3zoBanHue 1 pa3BUTHE l'ameTorenes — mporecc oOpa3oBaHHs TIOJOBBIX | PackpbIBaTh comeprkaHue TEPMHUHOB M TIOHATHIA:
IIOJIOBBIX KJIETOK. KJIETOK y  JKUBOTHBIX. IlomoBele  >kene3bl: | TAMETOICHE3, CICPMATOTCHE3, OOTCHE3,
OmomoTBOpEHNE CEMCHHHMKH W smuHuKkd. OOpa3zoBaHue W paspurue | CHEPMATO30M, aKPOCOMA, AMIECKIICTKA, TIOJAPHBIC

TONOBBIX  KIETOK — ramer  (crepmarosomy, | Te/bUA- XapaktepruzoBaTh 0COOEHHOCTH
. raMeTOreHe3a y >KUBOTHBIX U €TO CTaJ1H; TOJIOBbIC
SWLEKIeTKa) —  CIEepPMaTOreHe3 M OOICHE3. y AIHH,
. KJIETKH ’KMBOTHBIX M OIUCHIBATH MIPOLIECC UX

OcobenHoctu CTpOCHUS SAUEKIETOK u

pa3BuTHA.
CIEpMAaTO301I0B.

CpaBHHBATh criepMaTorenes u oorenes. ONuUChIBaTh
OmnonotBopenue. [laprenorenes. Jemoncmpayuu:

OIJIOJOTBOPEHUE, OMOJIOTHUECKOE 3HAUCHHE
Tabnuyvt u cxemovr: «lIpsimoe wu  HempsiMoe OILIOAOTBOPEHHUS
pasButue», «l'ameroreHe3 y MIIEKONMTAIOIIUX H
yenoBekay. Obopydosanue: Monenb MetadazHON
XPOMOCOMBEI, MHUKPOCKOTI, MUKpPOTIpEnapaThl
«CriepMaTo30U/IbI MJIEKOITMTAIOIIETOY,
«SinexiieTka MIIEKOIIATAOLLET 0.
Jlabopamopuvle u npakmuueckue paoomol:
JlaGoparopHast pabota Ne 4. «M3yueHne cTpoeHHs
MOJIOBBIX KJIETOK Ha FOTOBBIX MHUKpOIIpenapaTax»

5.5 | UnauBunyansHoOE WnnuBuayansHOe pa3BUTHE (OHTOTEHES). PackpbiBaTh  conepkaHHE TEPMHUHOB u

Pa3BUTUC OPTaHNU3MOB

OMOpHOHAIILHOE pa3BUTHE

(3mOpuorenes). Oransl SMOPHOHAIEHOTO Pa3BUTHA Yy
MO3BOHOYHBIX JKUBOTHBIX:

MOHSTHI: OHTOreHe3, SMOPHUOTEHE3, 3HTOTa,
Ipo0iieHue, OnacToMephl, MoOpyJia, OJacTyna,
OiracTolens,




npoOienue, racTpyJsius, OpraHoTreHes.
[NocTamOproHanbsHOE pas3BuTHE. Tumer
[IOCTAMOPHOHAIBHOTO  Pa3BUTHSA:  NpsAMOE, He
npsMoe  (IMumHOYHOE). BnusHwme cpembl Ha
pa3BUTHE OpraHu3MOB; (DaKTOpBI, CHOCOOHEIE
BBI3BIBATH BPOXKIICHHBIE YpoAcTBa. PocT u pazButHe
pacteHuil. OHTOreHE3 LBETKOBOTO  PACTCHUS:
CTPOCHHUE CEMEHH, CTaluH Pa3BUTHUSI.
JHemoncmpayuu:

Tabauyst u  cxemwvi:  «OCHOBHBIC  CTaIUH
oHTOreHe3a», «lIpsMoe W HempsAMOe pa3BUTHEY,
«/IBOMiHOE  OIJIOJOTBOPEHHME Yy  LIBETKOBBIX
pacTteHuin»

ractpyia, HeHpyla, OpraHoreHe3; 3apOAbIILIEBbIC
JUCTKU:  JKTOAEpMa, Me30/epMa, SHTOAEPMA;
MOCT3MOPUOHANIBHOE Pa3BUTHE: IPAMOE U HENPSIMOe
(TmurHOYHOE); MetaMmopdo3, Meracmopa,
MHUKpPOCIIOpa,  MBUIBIIEBOE  3E€PHO,  CIECPMHH,
3apOABIILIEBBI MEUIOK, IBOMHOE OIJIOAOTBOPEHHE.
OnpenensTs 3Tanbl SMOPHOHAITEHOTO PAa3BUTHS
XOPIOBBIX Ha CXEMax M IpenapaTax U OlUCHIBATh
MIPOLIECCHI, TPOUCXOAAIINE HA KAKIOM 3Tarle.
CpaBHI/IBaTB MEpHUOJAbl OHTOI'CHE3a, IPAMOC U
HenpsMoe (JJMYUHOYHOE) MOCTIMOPHOHATILHOE
pa3BUTHE, 3apOJBIIIN YEI0BEKa U APYTHX XOPIOBBIX.
OOBSICHATD OMOJIOTHYECKOE 3HAUCHHUE PA3BUTHS C
MeTaMop(030M; OTPUIIATEIILHOE BIUSHIE AJIKOTOJIS,
HUKOTHHA U IPYTUX TEPATOT€HHBIX (aKTOPOB HA
pa3BUTHE 3apOJIbIIIA YEIOBEKA.

OnuceIBaTh mnmpounecc Z[BOﬁHOFO OIINIOAOTBOPCHUSA Yy
IOBCTKOBBIX paCTeHI/Iﬁ

Htoro yacos o teme

Tema 6. HaciieAcTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB




6.1 | I'emetmka — Hayka O IIpenmer u 3agaun reHeTuku. Ponp nuronoruu u PackppiBaTh conepixaHhe€ TEPMUHOB W TOHSATHIM:
HACJICACTBCHHOCTH A SMOPHOJIOTUU B CTAHOBJICHHH I'CHETUKH. BKiaa TeH, TIEHOM, TEHOTHUI, (EHOTUI, XPOMOCOMHI,
H3MCHIMBOCTH POCCUICKHX U 3apyOEKHBIX YUEHBIX B PA3BUTHE aJIJIETIbHBIE TE€HBI (ammenmn), TOMO3HIOTa,

TCHETUKH. MeTObI T€eHETUKH TeTEPO3NroTa, JAOMHHAHTHBIM Tpu3HaK (TeH),
(ruGpHI0IOrHYECKUH, IINTOreHETUYECKUIA, peleccHBHBIM Npu3HaK (reH), YWcTas JIMHHMSA,
MOJIEKYIISIPHOTEHE THIECKHH ). ruGpu .

OcHOBHBIE TeHETHYCCKHE MOHATHA. | eHeTHIecKas [lepeuncaaTh M XapakTepH30BaTh METOIBI
CHUMBOJIMKA, UCIIOJIb3yeMast B cxemax FeHETHKH: HOPHIOIOT HYCCKHiA,
CKpeIMBAHUH. LIUTOTEHETUYECKHH,  MOJIEKy/IIpHOTeHeTHIECKMIA;
Aemoncmpavuu: JIOMUHAHTHBIE U PELECCUBHBIC MPU3HAKH PACTECHUI
Hopmpemeui: I'. Mengens, T. Mopran, H. U. 1 JKUBOTHEIX.

Baguios, C. C. Yersepukos, [Tonb3oBaThCs TEHETUYECKOU

H. B. Tumodees-Pecosckuii. TEPMHUHOJIOTHEN U CUMBOJMKON M7 3aIlUCH
O60py003ayue; MOJICJIb- AIIINKAIAsI TCHOTHIINYCCKUX CXEM CKPCIIUBAHUA
«MoHorHOpHIHOE CKpelluBaHue», Tepbapuit

«I"opox moceBHOIN»

6.2 | 3aKOHOMEpPHOCTH 3aKOHOMEPHOCTH HaCJIeI0BaHUs MpU3HAKOB, | PackpbiBaTh copepxKaHUE TEPMUHOB U MOHATUMA:
HACJIE0BAHUS IPU3HAKOB. ycraHoBieHHble [. MennmeneM. MoHOTHOpHIHOE | MOHOTHOPHIHOE CKpelIMBaHKUE, (EHOTHITUIECKUE
MonorubpuaHoe CKpeIllMBaHue. 3aKOH €IWHOO0Opa3us TUOpPUAOB | TPYIIBL, THOPUIOIOTUYECKHA METOM, YHCTHIE
CKpelIMBaHUC IepBOro TNOKoJIeHUsA. [IpaBUiO NOMUHUPOBAHUA. | JUHHUH, JOMUHUPOBAaHUE  TI'EHOB (mosHOE,

3aKoH pacenjIiCHuA IMPU3HAKOB. I'umoresa
YHUCTOTHI TaMCT.
IlonHOE M HEmoIHOE AOMHUHHUPOBAHUC.

HEMOJIHOE), pacIleIIeHne B IOTOMCTBE.
OnuceIBaTh METOAUKY MIPOBEACHUS




Hemoncmpawuu:

Tlopmpemeoi: T'. MeHenb.

Tabnuywl u cxemol: «MoHorubpugHOe
CKpEIIUBAaHUE U €T0 IUTOTCHETUYECKAasi OCHOBAY,
«3aKOH pacIIeIICHUS M €r0 IUTOTeHETHIeCcKas
OCHOBaY, «3aKOH YHCTOTBI FaMET».

Obopyoosanue: MOJICIH-alTUIUKAIIY
«MonorubpunHoe ckpemmuBaHuey», «HemomHoe
JIOMHHUPOBaHUeE, repbapuii «I opox moceBHOI»

I MeHngenem  OmBITOB O  HU3YYEHUIO
HaCJIeJOBaHNA OJHOM Mapbl IPU3HAKOB Y ropoxa
IIOCEBHOTO.

PackpeiBaTh comepikaHue 3aKOHOB €IHHOO0Opa3us
rHOPUIOB  IEPBOIO  IOKOJEHHS W  3aKOHA
pacmeruiennss. OOBSCHATh THUIOTE3Y YHUCTOTHI
raMer. 3amuchiBaTh CXEMbl MOHOTHOPHIHOTO
CerH_[I/IBaHI/IH, O6’I)SICHSITI> €ro HOUTOJIOTUYCCKHUEC
OCHOBBI " pemaTL TCHCTUYCCKHUEC 3aJadyu Ha
MOHOTHOPHJIHOE CKPEIIUBAHUEC

6.3

Jurndpuaaoe
CKpelIMBaHUE. 3aKOH
HE3aBUCHUMOTO
HacJIeI0OBaHNA MTPU3HAKOB

Jurnbpuaaoe
HE3aBUCHMOTO

CKpELIMBaHUE. 3akoH
HacJIeI0BAHUS MIPU3HAKOB.
IuToreneruyeckue OCHOBBI )Z[I/IFI/I6pI/I)Z[HOFO
CKpeIllMBaHus. AHaTu3upylollee CKpeluuBaHue.
Hcnonp3oBanue aHATU3UPYIOMIETO CKPEUTMBAHMS

JUIs OIIPEeNICHNs] TEHOTHUIIa 0CO0u.
Hemoncmpayuu:

Hopmpemui: I'. Mennenb. Tabruywvl u cxemol:
«AurudpuHOe CKpEIuBaHUEY,
«uTonornuyeckre OCHOBBI AUTHOPUIHOTO
CKPELIMBaHUI.

Obopyoosanue: MOJCIb- aNITUKAIUS

«/lurnbpraHoE CKpEIBaHNE)

PackpblBaTh copep:kaHue TEPMUHOB M TMOHATHM:
TUTHOPUIHOE  CKpEIIMBaHHE,  aHAIU3UPYIOLIEe
ckpentuBanue. OnuckiBaTh ONBITH I'. MeHaenst 1o
W3y4EHHUIO HACIENOBaHUA ABYX Iap INPHU3HAKOB Yy
ropoxa IoceBHOro. PackpbIBaTh cofepKaHHE 3aKOHA
HE3aBHCHUMOTO HaCJIEJOBAHHS MIPU3HAKOB.
IIpuMeHsATh MaTeMaTUYECKUH pacdyeT ¢ MOMOILBIO
METOZA IEPEMHOKEHUS BEPOSITHOCTEH U 3aIUCh C
MTOMOIIIBIO (hEeHOTHITNYECKUX paauKaioB
pacuienyeHus: NpU3HaKOB Y MOTOMKOB MO (EHOTUITY
Y T€HOTHILY.

3anuchiBaTh CXEMbI TUTHOPHIHOTO

CKpEUTUBaHUSA, OOBSICHITh €T0 ITUTOJIOTHICCKUE
OCHOBBI M peIIaTh TEHETHYECKHUE 33Jadd Ha
IUTHOPUTHOE CKPEITUBAHUE




6.4

CrermneHHoe HacIEJOBAHNE
MIPU3HAKOB

CuemeHHOe HaciemoBaHue mpu3HakoB. Padora T.
MopraHa 1o CIeIUICHHOMY HacJeIOBaHUIO T€HOB.
Hapymienune cueruieHuss TEHOB B pe3ysbTare
KPOCCHHTOBEpA. XpoMocoMHast TEOpUs
HACIIEICTBCHHOCTH.

I'eneTnueckue KapThl.

Hemoncmpayuu:
Iopmpemuwi: T. Mopras.
Tabruywt u cxemuol: «Meo3y,
«I"enernyeckue KapTel pacreHui,
YKUBOTHBIX U YEJIOBEKa»,

«B3anMoeiCTBHE aIENBHBIX TEHOBY.
Obopyoosanue: Mukponpenapar «/pozodumar»
(HopMma, MyTanu (OpPMBI KPbLTHEB U OKPACKH Tela),
MUKPOCKOII, MOJeNb-antuinkamus «llepexpéct
XpOMOCOM).

Jlabopamopuvle u npakmuueckue paoomol:

JlaboparopHas pabdota Ne 5.«3yuenue
Pe3yJIbTaTOB MOHOTUOPHHOTO M JAUTUOPHIHOTO
CKpeIIBAHUS

PackpeiBath cosiepkaHue TEPMUHOB U TIOHSITHIA:
CLICTJICHHOE HACNEAOBAHNUE MPU3HAKOB,
pEeKOMOMHAITHS TEHOB, TEHETUIECKHE KapThl
XpPOMOCOM, MOPraHuja.

Ha3piBaTh OCHOBHBIE MOJTOXKEHUS XPOMOCOMHOM
Teopuu HaciaeAcTBeHHOCcTH T. Moprana;
packpbIBaTh cofepkanue padorel T. Moprana no
CLICTJICHHOMY HACJICIOBAHUIO TEHOB M IPUYNHBI
HapyILIEHUs CUEIUICHUS] MEX1y T€HaMH.
3anuchIBaTh CXEMbI CKPEIUBAHUS MIPU
CIIETUICHHOM HACJIEJIOBAaHUH, OOBICHATH IPUIHHEI
PEKOMOMHAITNY T€HOB, OTIPENCIATh YUCIO TPYIIT
CLCIJICHUS T€HOB; PEIIaTh FTEHETUYECKUE 3aJaUl Ha
CLEIJIEHHOE HACJIE0BAHNE

y Ip030(HITBI Ha TOTOBBIX MUKPOIIPETIapaTax»




6.5

I'eneruka mnomna.
HacnenoBanue npu3HaKoB,
CHEIUICHHBIX C MOJIOM

I'eneruka nonxa. XpoMOCOMHOE OIpe/ieJieHHue MoJa.

AYTOCOMI)I n IIOJIOBBIC
I'omorameTHbIC U réTeporaMeTHbIC OPraHu3MBblI.

HacnenoBanue IIPU3HAKOB, CHCIUICHHBIX C IIOJIOM.

Hemoncmpawuu:
Iopmpemuwi: I'. Menpnens, T. Mopran, H. 1.
Basuiios.

Tabnuyer u  cxemvi: «l'eHeTHKA  TOJNAY,
«3aKOHOMEPHOCTH HACJIEIOBAHHUS, CIIETLIEHHOTO
¢ momom», «KapwoTumbl — ueroBeka U
JKUBOTHBIX»

XPOMOCOMBI.

PackpbiBaTh coliepkaHu€ TEPMHHOB U TOHSTHUM:
XpOMOCOMHBI ~ HabOp, ayTOCOMBI,  IIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN T0JI, TETEPOraMeTHBIN
MOJI, CHEIUIEHHOE C TI0JIOM  HaclleJJOBaHHE

MIPU3HAKOB.
OOBSICHATH LIUTOJIOTHYECKHE OCHOBEI
XPOMOCOMHOTO MEXaHW3Ma ONpEACICHUS MoJia Y
pa3InyHbIX OpraHu3MoOB. CpaBHUBATH
3aKOHOMEPHOCTHU HaCJICOBAHUS MIPU3HAKOB,
CHCINVICHHBIX W HE€ CILCIUICHHBIX C IIOJIOM. PCIHaTI)
reHeTHYECKUE 3aJa4u Ha HacjeJ0BaHHE

CHCIUICHHBIX C ITOJIOM IIPHU3HAaKOB

6.6

3MeH4YuBOCTE.
HenacnencreenHas
N3MEHYUBOCTH

M3MeHYHBOCTb. Buanr U3MEHYMBOCTH:
HCHACJICICTBCHHAss M HacjleJACTBeHHas. Poib
Cpelbl B HEHACJIEJACTBEHHOW W3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOMN
M3MEHYHBOCTH. Bapuanuuonnsiit pan H
BapuauuMoHHass  kpuBas. Hopma  peakuuu
npu3Haka. KonnuecTBeHHbIE U KAaueCTBEHHBIE
MpU3HaKu W HUX HopMma peakmuu. CBoiicTBa
MOU(HUKAIIMOHHON U3MEHUYNBOCTH.

PackpsIBaTh copepxkaHue TEPMUHOB U TIOHATHM:
M3MEHYHUBOCTD, HACIEIACTBEHHAs U3MEHYUBOCTD,

HEHACJIEeCTBEHHAs W3MEHYHBOCTH,
MOJIU(PHUKALMOHHASL HM3MEHYUBOCTb,
BapUALlMOHHBII psA, BapuaHTa, BapHalMOHHAS
KpHUBas,  NPHU3HAK, HOpMa  peakLuH,

KOJIMYECTBCHHbIE W KAYECTBCHHBIC MMPU3HAKH.
Knaccudunupoarb BHIBI H3MEHUYMBOCTH U
BBISIBJIATD UX

Hemoncmpayuu:

Tabauyvl u cxemvl: «BUIBI U3MEHIUBOCTH,
«MonudukanmoHHast UI3MEHYHUBOCTHY.
Jlabopamopuvle u npakmuueckue paoomol:
Jlaboparopnast pabora Ne 6. «M3yueHue
MOAU(HUKAIIMOHHOW HM3MEHYHUBOCTH, ITOCTPOCHUE
BapHAIIMOHHOIO Psi/ia M BAPUAIIMOHHOW KPUBOI»

OuosIOTHYECKHUE 0COOEHHOCTH. [Nepeuncnsarey
cBOiicTBa MOAM(DHUKAIIMOHHONW H3MEHUYHMBOCTH U
00BsCHAT, €  3HAYEeHHUE i1 OPraHHU3MOB.
PaznuuaTte KOJIWMYECTBEHHBIE W KadyeCTBEHHBIC
MIPU3HAKHY; CTpPOUTH BapUALMOHHBIN pn,
BAPUALIMOHHYIO KpPUBYIO, BBIUHCISATH  CpEIHEE
3HaYCHUE MTPU3HAKA




6.7

Hacnencresennas
N3MEHYUBOCTH

Hacnenctsennas, Wwin TeHOTHUITNYECKast
n3MeH4uBOCTh. KOMOMHATHBHAs H3MEHYHMBOCTb.
Meito3 u TMOJOBOM  mpollecc —  OCHOBa
KOMOMHATHBHON W3MEHYMBOCTH. MyTannoHHAS
HN3MEHYUBOCTb.

Knaccudukanuss mMyTtanmii: T€HHbIE, XPOMOCOMHBIE,
T'CHOMHBIC.

YacToTa ¥ IPUYKHBI MyTalUH.

MyTareHHble (baxTopsI. 3aKkoH
TOMOJIOTUYCCKUX PSAIOB B HaCJIGILCTBeHHOI\/'I
m3menunBoct H. Y. BaBunosa. BHesnepHas
HACJIEACTBEHHOCTh 1 U3MEHUYUBOCTb.
Hemoncmpayuu:

Hopmpemeui: I'. ne ®pus, H. U. BaBunos. Tabauys u
cxembl: «MyTaoHHAs

PackpbiBaTh cojep)kaHHE€ TEPMUHOB M TOHSATHUM:
HACJIC/ICTBCHHAS HW3MEHYMBOCTh, KOMOWHATHBHAS
W3MEHYMBOCTh,  MYyTallMOHHAas  W3MEHYUBOCTb,
MyTaHT, MYTallik: TEHHBIE, XPOMOCOMHEIE,
TeHOMHBIE; TTOJTUTUTONTHS, aHEYTUIIONIS,
MyTareHpl. XapaKTepu30BaTh HACIEICTBEHHYIO
M3MEHYHUBOCTD; (hopMyITHUpPOBATH 3aK0H
TOMOJIOTHYECKUX  PSIIOB B HACIIEJCTBEHHOMN
m3meHunBoctd H. WM. BaBuioBa u 0OBACHATE €ro
3HaYeHWe Ui ~ OWONOTMHM W CEJIeKIUH.
Knaccupuumposatsb MyTalluu: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE W TPUBOJUTH IPUMEPHI
MYTaLHi.

OOBICHATH MPUYINHBI BOSBHUKHOBCHUS

HN3MEHYUBOCTHY.
Obopyooeanue:  MHKPOCKOIN,  MHUKpOIpenapar
«po3zoduna» (Hopma, MyTanuu GOpMBI KPHUIHEB
W OKpackKa Tela); KOMHATHBIe PaCTeHHUS C NMEeCTPOn
OKPACKOM JINCTHEB.

JlabopamopHnsle u npakmuueckue paoomal:

JlaGopartopHas padoraNe 7. «AHanu3 MyTanui
y Ip030(HITBI Ha TOTOBBIX MUKPOIIPETIapaTax»

MyTaluid, poiib pakTopoB-MyTareHoB. CpaBHUBATH
BUIBI MyTalu; BBISIBIISITD MPUYUHBI
HACJIEACTBEHHOM  M3MEHUMBOCTH,  HCTOYHHKH
MYTareéHOB B OKpY’Kalolled cpene (KOCBEHHO).
XapakTepHu30BaTh BHESJEPHYIO HACIIECTBEHHOCTD
1 U3MEHYHUBOCTh




6.8 I'enetnka yemoBeka 1 I'eneTnka yemoBeka. KapI/IOTI/IH YCIIO0BCKa.

OCHOBHBIE METOJIBI TCHETUKH YEIIOBEKA:
reHeajaorM4ecKuii, OJIM3HEOBbIMH,
LUTOTCHETHYCCKUH, OMOXUMHUYCCKUH, MOJICKYJIIPHO-
TCHETHYCCKHM.

CoBpeMeHHOE OTpeiesIeHe TeHOTHTIA!
MIOJTHOT€HOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIHMPOBAHUE, B TOM yHcie ¢ nomouisto ITIP-
aHanmm3a. HaciaeacTBeHHBIE 3a00IeBaHUs YeI0BEKa:
reHHble 00JIE3HH, 00JIE3HU C HACJIEICTBEHHOM
MIPEIPACIION0KEHHOCTHI0, XDPOMOCOMHEIE OOJIE3HHU.
COMaTI/I‘ICCKI/IC 1 I'CHEPATUBHBIC MyTallUuH.

PackpriBath coliepykaHUEe TSPMHUHOB U TIOHSTHIA:
KapUOTHII Y€JI0BEKa, ITATOITCHETUICCKHI METOI,
ICHEaJOrHYEeCKHI METO/, POJAOCIOBHEIE,
OIM3HELIOBLII METOI, HACIeACTBEHHbIE O0JIE3HU:
(MOHOTEHHBIE, C HACIEIACTBCHHOM
MPEIPaCIIOIOKEHHOCTBI0, XPOMOCOMHEIE),
MEJIMKO-TCHETHUECKOE KOHCYIbTHPOBAHHE.

[TepeuncasaTe 0COOCHHOCTH U3YYEHHS TeHETHKH
YeJI0BeKa; IPUBOIUTH IPHUMEPBI HACIIEICTBEHHBIX
Oone3Hel YeIoBeKa, XapaKTepru30BaTh METOIBI HX
npopUIaKTHKI; 000CHOBBIBATH 3HAUEHHE MEINKO-
TCHETHYECKOTO

CrBonoBsie kieTKH. [IpuHIHIEI 3M0pOBOTO 00pa3a
KH3HU, TUarHOCTHUKH, HpO(l]I/IJIaKTI/IKI/I n JICUCHUA
TeHETHUYECKHUX 0oJe3Hel. MeNKO-TeHeTHIECKoe
KOHCYJBTHPOBaHNE. 3HAUCHUE MEAUITMHCKOMN
TCHETUKU B NPECAOTBpAlICHHUU U JICUCHHUN
TeHETHUECKUX 3a00JICBaHHI YeIOBEKA.
Hemoncmpayuu:

Tabnuyvr u cxemst. «HacnemoBanue pesyc-
(aktopay, «I'eHeTHKA TPy KPOBUY.
Jlabopamopuvle u npakmuueckue paoomol:

[IpakTiueckas padora Ne 2.
«CocTaBieHne 1 aHAJIN3 POAOCIOBHBIX YEIOBEKa»

KOHCYJIETUPOBAHUSI.
BBISBIIATS U CpaBHUBATH MEXIY COOOH
JIOMMHAHTHBIE U PEIIECCUBHbIE MPU3HAKY YeJIOBEKa.

CocraBiaTh U aHaJIU3UPOBATh  POJIOCIOBHBIE
4eJI0BeKa

HTtoro yacoB 1o Teme 8

Tema 7. CejieKIIUSA OPraHU3MOB, OCHOBbI OMOTEXHOJIOT U




7.1

Cenexmusi Kak Hayka H
nporuece

Cenekuus KaKk HayKa U IpoLecC.

3apoXxneHue CeNeKIUH W JOMECTHKalus. Y4eHHe
H. W. BaBumoBa o0 1meHTpax MHOrooOpasus H
MIPOUCXOXKICHHUS KYJIbTYPHBIX PACTCHHM.

LleHTpbI NPOUCXOKACHUS TOMAIIHUX KUBOTHBIX.
CopT, mopoza, mTaMM.

PackpbiBaTh comepxaHue TEPMHHOB u
MOHATHH: CEJEeKUHMs, COpT, MOpOAa, LITaMM,
JIOMECTHKALUS, WIH OJIOMalllHUBaHUE,
LHEHTPHl MHOTO00pasusi M IMPOUCXOKACHUS
KyJIBTYPHBIX ~pacTeHUH U JKUBOTHBIX,
THOPUAN3aLHUs, UCKYCCTBEHHBIA OTOOD.

JHemoncmpayuu:

Hopmpemvi: H. WU. BaBunos. Tabauywer u
cxemvl: Kapta «LleHTpsl MHOrOOOpaszus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PacTEHHUI»,
«Iloponpl moMamHUX KUBOTHBIX», «CopTa

KYJbTYPHBIX PaCTECHUI».

Obopyoosanue: MYJSDKA ~ IUIOIOB |
KOPHEIUIOJIOB JMKUX (OpPM M KyJIBTYPHBIX
COpPTOB pacTeHuit; repbapuit

«CenbCKOX03IMCTBEHHEIC pacTCHUs

HaspBaTh ® CpaBHHMBaTH OCHOBHBIE  OTallbl
pazBuTus cenekuuu. Mznarate yuenne H. U
Baswuiosa 0  TEeHTpax  MPOUCXOXKIACHUS
KYJIbTYpHBIX PpAaCT€HUH; pas3dyaTh LIEHTPHl Ha
KapTe MHpa, CBA3bIBaTh MX MECTOIOJIOKEHUE C
odaramu BO3HUKHOBECHHSA JPEBHEUIITIX
HABWJIN3ALUHA.

CpaBHHMBaTh cOpTa KYJIBTYPHBIX PpacTeHHIA,
mopoAabl AOMAlIHUX JXHUBOTHBIX M HMX AWUKUX
npeakoB. OIlleHUBATh pPOJb CENEKIMH B
obecrieueHnn IIPOJIOBOJIHCTBEHHOM
0€3011acCHOCTH YeJI0BEUECTBA




7.2

Meroasl U IOCTUXCHUS
CEleKLUU PpACTEHUN W
JKUBOTHBIX

CoBpeMeHHbIE METOJbI CENeKIMU. MaccoBbI U
WHANBUIYATBHBIA OTOOPHI B CENEKIINH PaCTEeHHIA

U KUBOTHBIX.

OreHKa 3KCTephepa.

brmu3kopoacTBeHHOE CKpelnBaHWe — WHOPHUIWHT.
Yucras TuHUS.

CKpellMBaHU€e YHUCTHIX JTUHUM.

l'erepo3nc, wnm  rUOpuAHasT  cHiA.
Heponcreennoe CKpelBaHue -
ayrOpuauar. OtnanéHHas TUOpUAN3AIHS
U €€ yCIIEXU.

HckyccTBeHHbIl MyTareHes u IIOJIy4YEeHHUE
MIOJIMILIOUA0B. JIOCTHKEHUS CENEKIIUU

PackpriBaTh conepkaHue TEPMHHOB U TIOHATHI:
WUCKYCCTBEHHBI ~ 0TOOp,  MaccoBblii  0oTOOp,
WHAWBHTY ATbHBIA otoop, JKCTEPHED,
OJMM3KOPOICTBEHHOE CKpEIIMBaHWE, YHCTas JIMHUS,
reTeposmuc,

HEPOACTBCHHOC CKpCuIBaHue,

HCKYCCTBEHHBIN MyTareHes, MOJTUIIOUBI.
CpaBHuBaTh (OpMBI  HCKYCCTBEHHOro  OTOOpa

(MaccoBOTO W MHAWBHYATHHOTO), BHIIBI

rUOpUAN3aAN (6IM3KOPOICTBEHHOM "
OTJIaJICHHO), CHOCOOBI MOJTyYeHUs
HOJIUIUIONIOB.

pPacTeHHA, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
Hemoncmpayuu:

Hopmpemer: WN. B. Muuypus, r. I
Kapneuenko, M. @. WeanoB. Tabauyvr u
cxembl: «OtnanenHas rUOpUAN3ANIND,
«PaboTel akaxeMuka M. &. Usanonay,
«llomummongus».  Obopyoosanue:  MYyISDKA
IUIOJIOB Y KOPHEIUIOAOB JAWKUX (opM U
KYJIBTYPHBIX COpPTOB pacTeHui.
Jlabopamopnsie u npakmuueckue padomoi:

OKCcKypcusi«OCHOBHBIE METOABI W JOCTHXKEHUS
CEJICKLIUN pacTeHuit u JKUBOTHBIX (Ha
CENISKI[MOHHYIO CTaHIMIO, IJIeMEeHHYI depmy,
COPTOHCIIBITATENILHBIA Y9aCTOK WM TEIUIMIHOE
XO035HCTBO)

HpI/IBO,Z[I/ITB IPpUMCEPbI ,Z[OCTI/I)KCHI/II\/JI CCIICKIINN
paCTeHHfI " J)KUBOTHBIX




7.3 | buoTexHOJIOrus Kak 1 buoTexHonorus kak oTpaciib mpou3BojcTBa. I'eHHas | PackpbiBaTh cojepKaHHEe TEPMUHOB M TOHSATHM:
0Tpacib IPOU3BOJICTBA WHXEHEepHUs. OTalbl CO3/[IaHHS PEKOMOMHAHTHOW | OMOTEXHOIOTHS, KIETOYHAs WH)KCHEPHs, TeHHas
JHK wu TpaHcreHHbIX oOpranu3aMoB. KierouyHas | MHXXEHepHs, KJIOHUPOBaHHE, TpaHCTEHHbIE
HUHXXEHEpHSL. Knerounsie KYJbTYPBL. | OpPTaHU3MBI, I'MO (reneTnuecku
MukpokiIoHaJIbHOE pa3MHOKEHUe pacTeHuid. | MOAU(UIMPOBAHHEIE OpraHu3MBl).
KnonnpoBaHue BEICOKOIPOTYKTUBHBIX XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK OTPAacib
MIPOM3BOICTBA, OCHOBHBIE
CEJIBCKOXO3SIICTBEHHBIX OpraHU3MOB. | JOCTHKEHUS OMOTEXHOJIOTHHU B obmactu
Oxonorudeckne u dtudeckue mnpodiaempl. MO — | IpOMBIIIUIIEHHOCTH,  CEJIbCKOTO  XO3siicTBa U
TeHETHYECKH MOTUPHUIMPOBAHHBIE OPTAHU3MBI. MEHUIIHHEI.
ﬂemoncmpauuu: Hepetmcn;m, u XapakTepu3oBaThb
Tabnuyer u  cxemvl:  «OOBEKTHI OCHOBHBIE ~ METOABI M  JIOCTHXKEHUS
OMOTEXHOJIOTUNY, «Knetounsie OMOMHXCHEPHH.
KYJIBTYPBI ¥ KJIOHUPOBAHHE, OO0CyXk/maTh OSKOJOTHYECKHE W ITHUYECKUE
«KOHCTPYHpPOBaHHUE 1 IIEPEHOC TEHOB, XPOMOCOM» aCTeKTHl HEKOTOPBIX HCCIIEOBAaHUI B 00JacCTH
OMOTEXHOJIOTUH (KIIOHMPOBaAHHS,
HUCKYCCTBCHHOI'O OINIOJOTBOPCHU,
HaIrpaBJICHHOI'O U3MCHCHU I'€HOMA U CO3JIaHUsA
TPaHCTEHHBIX OPTaHU3MOB)
Hroro yacos mmo teme 3
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 34

1O ITPOI'PAMME







