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OdenepanpHas pabouass mporpamMma Mmo ydeOHomy Tmipeamery «buonorus» (yriayOnEéHHBIN
ypoBeHb) (mpeameTHasi 001acTh «EcTeCTBEHHO-HAayYHbIE TPEAMETHI») (J1a71ee COOTBETCTBEHHO —
mporpaMMa 1O OHOJOTUHM, OHOJIOTHS) BKJIIOYAET MOSICHUTEIBHYIO 3alKCKy, COJiep:KaHue
00y4eHus, IUIAaHUPYEMBIE PE3YJIbTaThl OCBOCHUSI IPOTrPAMMBI 110 OMOJIOTHH.

[TosicuutenpHas 3aMMcKa OTpakaeT OOLIME e U 3a7a4i U3yYeHUs OHMOJIOTUH, XapaKTEPUCTUKY
NICHXOJIOTHYECKUX MPEINOCHIIOK K €€ H3yYeHHIO 00YyJaloUIMMHUCS, MECTO B CTPYKTYpE Y4eOHOTO
IUIaHa, a TaKKe MOIXObl K 0TOOpY CoJlep:KaHus, K OMPEIeNICHUIO MNIAHUPYEMBIX PEe3yJIbTaTOB U
K CTPYKTYp€E TEMaTH4ECKOI0 IIJIAHUPOBAHUSL.

Copepxanrie 00Oy4eHHs pPACKpBIBA€T COJIEp)KaTelbHbIC JIMHUU, KOTOpbIE MpeiararTcs s
00513aTEIbHOTO N3YYEHUS B KAXKIOM KJIaCcCe Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHus.
[Inanupyemble pe3ynbTaThl OCBOCHUS MPOrPaMMbl IO OWOJIOTUM BKJIIOYAIOT JUYHOCTHBIE,
METaIlpeIMETHbIE pe3yJabTaThl 3a BECh IEPHOA OOYyYeHHs Ha YPOBHE CpenHero oOIIero
o0pa3oBaHus, a TAKXKe MPEIMETHbBIC TOCTHKEHUS 00y4ar0IIerocs 3a KaXKIblid roJ] 00yueHusl.
MNOSICHUTEJIBHAS 3AITUCKA

[IporpamMma mo OMOJIOTMM Ha YpOBHE CpellHEro obiiero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOTo 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepannny,
OI'OC COO, Konuemnuuu mnpernoaaBanus ydeOHoro mnpeamera «bHoOJOrusS» U OCHOBHBIX
MOJIOKEHUH (efiepaibHON paboueii mporpaMMbl BOCTTUTAHHS.

YueOuslii ipenmet «buonorus» yrinyonéaHoro ypoBHs uzyuenus (10 kgacc) BaseTcsl OJHUM U3
KOMIIOHEHTOB ~ IpeaMeTHoW obnactu  «EctecTBeHHO-HayuyHble mpeamersl». CoriacHo
nojoxeHusM PI'OC COO npoduibHble yyeOHbIE NPEAMETHI, U3ydaeMble Ha YIIIyOJEHHOM
YPOBHE, SIBJIISIOTCS CIOCOOOM auddepeHnranui oO0ydeHUss Ha YpPOBHE CPEAHEro OOIIero
0o0pa3oBaHMs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeaHuM MpodeCCHOHATFHBIM U BBICHIMM 0Opa3oBaHueM. B To ke BpeMsi Kaablil u3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuen
o0ydJaromuxcsi ¥ CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIaCTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEN, MEIUIIMHOW, SKOJOTHEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma o Ouosnoruu 1aéT NpeacTaBICHNUE O LU U 3a/ladaxX U3ydeHHs] y4eOHOro mpeaMera
«buonorus» Ha yriayOiEHHOM YpOBHE, olpeenseT o0s3aTeabHoe (MHBapUaHTHOE) MPEIMETHOE
coJlep’KaHue, €ro CTPYKTypHUpOBaHME IO pas3fesaM M TemaMm, paclpeiesieHHe IO Kiaccam,
PEKOMEH/IyeT MOCIeI0BaTeIbHOCTh 3YUYEHHUSI YUeOHOro MaTrepuaia ¢ y4ETOM MEXIPEeIMETHbBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuatomuxcsd. B mporpamme mno OWONOTMM peaau30BaH NPUHIMIT TMPEEMCTBEHHOCTH C
U3y4eHHEeM OHOJIOTMM Ha YpOBHE OCHOBHOrO o0mero oOpa3oBaHus, Ojarojaps uemy
IPOCMATPUBAETCSl HANPABICHHOCTh Ha IMOCIEAYyIOIlee pa3BUTHE OMOJOTHMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI, SKOJIOTHYECKOTO
MBILIEHHS], TIPEJICTABIEHUH O 3J0pOBOM 00pa3e *HU3HH, HAa BOCIIUTaHUE OEPEKHOTO OTHOIICHUS
K OKpYyXarolie npupoHoit cpene. B mporpaMMe no 6MONIOrUM Takke MoKazaHbl BO3SMOXKHOCTU
yuebHoro mpenmera «buonorus» B peanmuzauuu tpeboBanuit ®I'OC COO k miuaHUpyeMbIM
JMYHOCTHBIM, METalPEeIMETHBIM H TIPEIMETHBIM pe3ysbTaTaM OOy4YeHHs W B (popMHUpOBaHUH
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENbHONW JEATENbHOCTH OOYyYaloMUXCS 10 OCBOEHUIO
coJiepaHusl OMOJIOTMYECKOTO 00pa30BaHMsI HA YPOBHE CPEIHEr0 001Iero o0pa3oBaHus.
VYuebHublit mpenmer «buonorus» Ha ypoBHE CpeAaHero ooOmero oOpa3oBaHHUS 3aBEpIIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHue U yriayOieHne 3HaHui
oOyyaromuxcs O JKMBOH TpUpO/E, OCHOBAX MOJEKYJISIPHOM M KIETOYHOH Ouojoruw,
HMOpHUOJIOTUN U OMOJOTUM Pa3BUTHS, T€HETHKHU, CENEKINH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHS U HKOJIOTHH.

[lens u3yuenust yueOHoro mnpeamera «buonorus» Ha yriyOI€HHOM YpPOBHE — OBJaJIeHUE
00y4aromyMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHM3allii JKUBBIX CHUCTEM
pa3HOro paHra v NpuoOpeTeHNue YMEHHUI MCIOJIb30BaTh 3TU 3HAHUS B (hOPMHUPOBAHUM MHTEpeca



K omnpenenéHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOT0 3aBe/IeHHs I MPOAOIKEHHUS OMOIOTUYECKOT0 00pa3oBaHMs.

Joctuxenne uenu u3ydeHus yudeOHoOro mnpenmera «buonorus» Ha YriayOl€HHOM YpOBHE
oOecrnieunBaeTcs PEIICHUEM CIIEAYIOINX 3aau:

OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKHX
TEOpUsX, KOHLENLUAX, TMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IMpaBUiaX, COCTABISIOLINX
COBPEMEHHYIO0 E€CTECTBEHHO-HAyYHYI0 KapTHMHy MHpa; O CTPOEHUHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHCTEeM (KJIeTKa, OpPTraHu3M, MOIMYJISAUs, BUA, OHOTeoLeHOo3,
ouocepa); 0 BIIAIOMINXCSA OTKPBITHSIX U COBPEMEHHBIX HCCIEI0BAaHUAX B OMOJIOTHH;
O3HAKOMJICHHE OOYYaroIMXCs C METOJAaMH IO3HAHMS KUBOW MPUPOJBI: UCCIEIOBATEILCKUMHU
METOJaMU OMOJIOTUYECKUX HAyK (MOJIEKYJISIPHOM U KJIETOYHOM OWOJIOTHH, SMOPHUOIOTHH U
OMOJIOTUN PpaA3BUTHUS, TCHETHUKH M CENEKIUH, OMOTEXHOJOTMH M CHUHTETUYECKOH OHOJIOTrHH,
NAJICOHTOJIOTUHU, JKOJOTMH); METOJaMH CaMOCTOSITEIBHOTO TMPOBEACHUS OHOJIOTHYECKHX
UCCIIeIOBaHM B JabopaTopur W B Tmpupoae (HaOmoaeHHE, W3MEpEeHHUE, SKCIEPUMEHT,
MOJICIIUPOBAHUE);

OBIIJICHUE OOYYalONIMMHUCS YMEHHSMH: CaMOCTOSITENIbHO HaXOIUTh, AaHAJIM3UPOBATh U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAILINIO; TOJIH30BATHCS OMOJOTUYECKONH TEPMUHOJIOTHEN U
CHUMBOJIMKOW; YCTaHAaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM H  COLMAIBHO-
SKOHOMHYECKUMH M SKOJIOTHYECKUMH MpOoOJieMaMU YEeIOBEYECTBA; OILEHUBATH IOCIEICTBUS
CBOEHM JEATENIbHOCTH I10 OTHOLIEHUIO K OKpPY)KAloIled HpUPOAHON cpene, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXKAIOUIMX JIIOJeH; OOOCHOBBIBATH U  COONIOAATH  MEPBI
npopMIaKTUKKA WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBUia OBEJCHHUS B MPUPOAE U 0OeCreueHus
0e30MacHOCTH COOCTBEHHOH >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYyalUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIC HAy4YHBIE OTKPBITUS B 00JACTH
OHOJIOTHH;

pa3BUTHE Yy OOYyYaroUMXCSd HMHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPHITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
peliaeMbIMi €10 TpobsieMaMu, METOJ0JIOTMEed OMOJOrMYecKOro MCCIEeI0BaHusl, MPOBENECHUs
HKCIEPUMEHTAIbHBIX HUCCIE0BAaHUM, peleHuss OWOJOTMYeCKUX 3a/ad, MOJEIUPOBAHUS
O1oa0rn4ecknux 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYyYaromMXCsl LEHHOCTHOIO OTHOIIEHUs K JKMBOM MNpHUpoJe B IEJIOM U K
OTIENbHBIM €€ O00BeKTaM U SBJICHUAM; (OPMHpPOBAHME SKOJIOTMYECKOM, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyJbTypbl NMOBEAECHUS B NPHUPOJAE; MHTETPALMM €CTECTBEHHO-HAYUYHBIX
3HAHH;

npuoOpeTreHre OOydYaIOIIMMUCH KOMIIETEHTHOCTH B PpallMOHAJIBHOM MPUPOAONOIb30BAHUU
(cobmoileHne TpaBWJI IOBEACHHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHMH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsSl OKPYKAIOIIMX JrojeH (COONMOaeHus Mep
npopUIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATEIbHOCTH B
Ype3BbIUAIHBIX CUTYaLUsAX MPUPOJHOTO M TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUH B IOBCETHEBHOM KU3HU.

OO01iee yncIo YacoB, pEKOMEHJOBAHHBIX JIJIsl U3YUYEeHHUs1 OMOJIOTUH Ha yTiayOJlieHHOM ypoBHE B 10
kiacce — 102 gaca: (3 yaca B HEIEINIO).

COAEPXAHUE OBYYEHUSA

10 KJIACC
Tema 1. Bnosorus kak Hayka
CoBpemenHass Ouosiorusi — KOMIUIEKCHass Hayka. KpaTkas wucropuss pa3BUTHS OWOJIOTHU.

buonorndeckre Haykd W HW3ydaeMble UMHU TpobOieMbl. DyHIaMEHTAlbHbBIC, MPHUKJIAAHBIE U
IMOMCKOBBIC HAYUHBIC UCCIICAOBAHW B OHOJIOTHH.

3nauenue Ouosnoruu B (HOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUDA.
[Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaUeHHWE OWOJOTHM B TMPAKTHUECKOW IESITEIbHOCTH
YeJI0BEeKa: MEUIMHE, CEIbCKOM XO035ICTBE, TPOMBIIIEHHOCTH, OXpaHe MPUPO/IbI.
JeMoHCcTpanyu



[Toptpetsr: Apuctorens, Teodpact, K. Jlunneir, XK.b. Jlamapk, Y. Jlapsun, VY. T'apseit, I
Mengens, B.U. Bepnanckwuii, WN.I1. I1aBnos, .M. Meunukos, H.W. Basunos, H.B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1.K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMm», «CructeMa OMOJIOTHUECKUX HAYK».
Tema 2. JKuBble cucTeMbl U UX U3yUEeHUE

JXKuBble cuctembl Kak MpeaMmer u3ydeHust Ouonornu. CBOHCTBA JKMBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh W YHOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPraHM3alMs, CaMOBOCIPOU3BEIECHUE, PA3APAKUMOCTD,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHM  OpraHu3auuMyd  KUBBIX  CUCTEM:  MOJIEKYJISIPHBIM,  KJIETOYHBIA,  TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOreoIeHOTUYECKHIA ),
O6uocdepusbiid. IIpoueccsl, MPOUCXOAAIINE B KHUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH YKHUBOTO.
Kuznp xak popma cymectBoBanusi Mmatepuu. Hayku, usyyaromniye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3alLUH.

N3yuenne >kuBBIX cucTeM. Meroasl Owojornueckod Hayku. HaOmoneHue, u3MepeHue,
OKCIIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHdaTME O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenta. [loctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocToBEpHOCTh. Pazopoc B Ouonoruueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yibTaToB. [IpHUMHBI MCKaKEHUSI PE3yIbTATOB SKCIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubl u cxembl: «OCHOBHBIE NMPHU3HAKH JKU3HWY», «buonormueckue cucrems», «CBoOWCTBA
JKUBOW MaTepumn», «YPOBHU OpraHU3alMU KUBOH NMpUponb», «CTpoeHHE KUBOTHOM KIIETKU,
«Tkann XuBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEUECKOIO OpraHusMma», «buoreomneHosy,
«buocdepay, «MeToabl U3ydeHUs KUBOU TPUPOIBI».

O6GopynoBanue: JaboparopHoe 00OpyIOBaHUE MJIS TPOBEACHHUS HAOIIOIEHUM, W3MEpPEHUH,
3KCHEPUMEHTOB.

[TpakTrueckas pabota

«/cnonp3oBaHue pa3IMUHbIX METOJOB IPU U3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. Buosorust Kjierku

Knetka — cTpykTypHO-(QDyHKIIMOHANIbHAS €UHUIIA KUBOTO. McTOpHs OTKpBITHS KieTKU. PaboTsl
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lneiinen, P. Bupxos). OcHoBHBIE
MIOJIO’KEHUSI COBPEMEHHOM KJIIETOUYHOM TEOPHUH.

Metonpl  MOJEKYJSpHOW W KIETOYHOW  OHOJIOTMH:  MHUKPOCKOIHUSA, XpomaTtorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, AuddepeHnnanbHOe  HEHTpUDYTUPOBAHHE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yueHue @uxkcuposannvlx Kiemox. IAEKTPOHHAS MHUKPOCKOIHUS.
Konghoxanvnasa muxkpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JeMoHCTpanyuu

[Toprpetsr: P. I'yk, A. Jlesenryk, T. llIsann, M. [llneiinen, P. Bupxos, K.M. bap.

Tabmune! u cxembl: «CBETOBOI MUKPOCKOI», « DIIEKTPOHHBIN MUKpOCKOI», «cTopus pasBuTus
METOJI0B MUKPOCKOIIUM.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl pacTUTENbHBIX, JXUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

[TpakTrueckas padota

«M3yuenune METOJI0B KJIETOUHOM O6uosorun (xpomarorpadus, anekTpodopes,
nuddepennmanbaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKPO- U yJIbTPAMHUKPO3JEMEHTHI. Boaa u €€ posb kak
pacTBOpUTEI, peareHTra, YydacTue B CTPYKTYpPUPOBAHUU  KIIETKH, TEIUIOPETYJISILINH.
MunepasnbHbIe BElIecTBa KJIETKH, UX Ouojiorndeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.
Opranunyeckue BelllecTBa KIETKU. bronornueckne noaumepsl. benku. AMUHOKHUCIOTHBIN COCTaB
6enkoB. CTpykTyphl OenkoBoi Moiiekynbl. IlepBuuHas cTpykTypa Oenika, MENnTUIHAsl CBS3b.



Bropuunasi, TtpernuHas, deTBepTHYHAs CTPYKTypbl. Jlenarypamus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiun 6enkos. [lpuonut.

VYrneBoabl. MoHOcaxapuabl, AMcaxapujibl, OJUrocaxapuabl W mnonucaxapuisl. OOmmil 1ax
CTpOEHUs U (PU3MKO-XMMHYECKHE CBOMCTBA yIiIeBOAOB. bronornueckue GyHKIMH yriIeBOAOB.
Jlutmuaer. T'napodunbrO-THAPOGOOHBIE cBOMcTBA. Kiaccudukanus nmunumos. Tpurimmmepusl,
dboconunuabl, BOCKH, CTepouabl. buomorndeckue ¢yHKIuM IunuaoB. OOImme CBOHCTBA
OHOJOrNYeCKNX MEMOpaH — TEKy4eCTh, CHOCOOHOCTh K CAMO3aMbIKaHUIO, TIOTYTIPOHUIIAEMOCTb.
Hyxneunossie kucinorsl. JIHK u PHK. Crpoenune HyknemHoBbIX Kuciaor. Hykneotunsl.
[Tpunnun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK — nBoitnas cnimpaiib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkmu JJHK. Buast PHK. ®@ynkuun PHK B kietke.
Ctpoenune mosiekynbl AT®. Makpospruueckue cBsizu B Mojekyle AT®. buonorudeckue
¢yakiun  AT®. BoccTaHoBieHHBIE TIEPEHOCUMKH, UX QYHKIUHM B KIETKe. /[[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CtpykTtypHast Ouonorus: OHOXMMHUYECKHEe U Ouodu3nyecKkue HCCIeOBaHUsA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomouniekyn. Mooderuposanue cmpykmypol u  QyHKyuil
buomonexyn u ux Komniexcos. Komnvromephoiti Ousaiin u opeaHudeckuil cunmes OUOMONEKY1 U
UX HeNnPUPOOHBIX AHATI0208.

JlemoHcTpanuu

[Toprpersr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Vuikuuc, P. ®pauxnun, ®@. Caurep, C.
IIpy3unep.

Huarpammsbl: «PacnpenesieHue XUMUYECKUX JIEMEHTOB B HEXUBOW Npupoae», «Pacnpenenenue
XUMUYECKHUX AJIEMEHTOB B )KMBOU MPUPOIEY.

Tabmuubt u cxemsl: «Ilepuonnyeckas TabaMIIa XUMHYECKUX AIIEMEHTOBY, «CTPOCHUE MOJIEKYIIBI
BO/b», «BemectBa B coctaBe opraHusmMoB», «CTpoeHHEe MOJeKylbl Oenka», «CTpyKTypbl
0enkoBol MoJiekynb», «CTpoeHue MOJIEeKysl YIieBOoAOB», «CTpOEHHE MOJIEKYJ JIMIHIOBY,
«HyxnenHoBble KUCHOTED, «CTpoeHue Moaekyiabl ATD».

O6opyoBaHue: XuMUYecKas 1ocyia 1 000py10BaHUE.

JlaGopatopHas pabota «OOHapyxeHue OEJIKOB C TOMOIIIbIO KaUE€CTBEHHBIX PEaKIUiD».
Jlabopatopnast pabora «MccnegoBaHue HYKIEMHOBBIX KHCIOT, BBIJICIGHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue u pyHKIMH KIETKH

Tumel KJIETOK: JyKapuoTHdeckas W mpokapuoTudeckas. CTpyKTypHO-(GYHKIIMOHATIbHBIC
00pa3oBaHus KJIETKH.

Crpoenne mpokapuotuueckoil kietku. Kietounas crenka Oakrtepuit um apxeil. OcobeHHOCTH
CTpOEHHUSI TeTepoTpOo(HON U aBTOTPO(PHOM NPOKAPUOTUYECKUX KIETOK. Mecto u poib
IPOKapHUOT B OMOIIEHO3aX.

CrpoeHrne M (QYHKIMOHUPOBAHUWE DJyKapUOTHYeCKOW KieTku. Ilma3smarnueckas memOpaHa
(mnasmanemma). CTpykTypa IjIa3MaThdeckoil MemOpaHbl. TpaHCHOpT —BelecTB 4epe3
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (nud¢ys3usa, obnery€éHHas aAudQys3us), aKTUBHBIN
(epBUYHBIA W BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponuniaemocts MemOpansl. PaGota
HaTPUI-KaTUEBOTO HAcoca. JHIOIMTO3: MUHOIMUTO3, ParoruTos3. Dx301uTo3. Kierounas creHka.
CrtpykTypa v QyHKINUN KIETOYHON CTEHKU pacTeHUH, rprOoB.

[urommazma. I[lutozons. ILlurtockenmer. JIBwxkeHue 1murTorminasmbl. OpraHouabl  KJIETKH.
OnHoMeMOpaHHBIE OpraHOWIBI KJIETKH: dHAomIazmMaTrndeckas cetb (JI1C), anmapar ['onbmxw,
JN30COMBI, UX CTpoeHHe W (YHKUIUHU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOMIOB KIIETKH.
CrpoeHHe TpaHyJSIPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBI)
SHJIOMIa3MaTHYeCKUi peTukyinryMm. CekperopHast (yHKMs anmapara [ombmxu. Moougukayus
benxoes 6 annapame I onvoorcu. Copmuposxa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.



[ToryaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH: MHUTOXOHAPUH, IJIAcTUibl.  [Ipoucxoswcoenue
mumoxonopuui u niacmuo. Cumbdbuocenez (K.C. Mepeockosckui, JI. Mapeynuc). CTpoeHue u
GyHKIMM  MUTOXOHApUA © mactul. llepBuuHble, BTOpUYHBIE U CJIOXHBIC IUIACTUIBI
(OTOCHHTE3UPYIOMINX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIIACTBI  BBICHIMX
pacTeHuil.

HememOpannsie opranonisl kietku CTpoeHue u GyHKINNA HEMEMOpPaHHBIX OPraHOUIO0B KIIETKH.
Pu6ocompr. Ilpomescymounvie Gunamenmol. MukpoduiaMeHTHI. Axmunossie
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIULEUHbIX KAEmOK.
MuxkpotpyOouku. Krnetounsiii mentp. CrpoeHHe U [BIKEHHE KIYTUKOB M PECHHYEK.
Muxkpotpy6ouku nuTorasmel. Llentpuons. benku, accoyuuposarnnvie ¢ MUKpopuiameHmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KApHOIUIa3Ma, SAPBILIIKY, UX CTPOCHUE M QYHKUUH. S1epHbIii
OenkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pPaCHOJIOKEHUE XPOMOCOM B HHTEpP(a3zHOM sIpe.
dyxpomamun u cemepoxpomamut. beaku XpoMaTuHa — TUCTOHBL. JuHamuxa s0epHoti 06010uKu
6 Mumo3se. Hoepuulii mparcnopm.

Knerounsle BximoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK 3YKApUOT (pacTUTENbHOM,
JKUBOTHOM, TPUOHOM).

JemMoHcTpanuu

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

Tabmuubl u cxembl: «CTpOCHHE SYKapUOTHYECKON KIeTKW», «CTpOCHHE KUBOTHOWU KIIETKHY,
«CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHne MUTOXOHApUU», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKI.

O6opynoBaHHe: CBETOBOM MUKPOCKOIN, MHUKpOMpENnaparbl PacCTUTEIbHBIX, KUBOTHBIX KIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlaboparopHas paboTa «M3yueHne CTpoeHHS KIETOK Pa3IMUHBIX OPTaHU3MOBY.

[TpakTtudeckas padora «3ydyeHue cBOMCTB KIETOYHON MEMOpaHbBI».

JlaboparopHas pabota «lccrnenoBanue mia3Mon3a U Jemia3MoiIn3a B pACTUTENBHBIX KIETKaX.
[TpakTrueckas pabota «M3yueHue IBUKEHHUS LIUTOIUIA3Mbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpalleHUe JHEPTHH B KJIETKe

AccuMWISIIMSL U IUCCUMWISILIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIEeCTB:
aBTOTpOGHBIH M  reTepoTpoHBIA. VYyacTHe Kuciaopojga B  OOMEHHBIX Ipolieccax.
OHepreruyeckoe obOecrnieueHune kietku: npespameHue AT® B  0OMEHHBIX HpolEeccax.
@depMEeHTAaTUBHBIN XapakTep peakUMid KIEeTOYHOro Mmerabonusma. DepMeHTH, UX CTpPOCHHE,
cBoiictBa m mexaHusM peiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaToppl W OEIKU-MHTHOMTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

[lepBuYHBII CHHTE3 OpPraHMYECKUX BeIIEeCTB B KieTke. POTOCUHTE3. AHOKcueeHHblll U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonHozo yenmpa. Ponb xyopomiactoB B mpouecce (ortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, C3-, C4- u CAM-munvr pomocunmesa. IIpogyKTHBHOCTH (DOTOCHHTE3A.
BnusHue pa3nuuHbIX (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
XemocuHTte3. PazHooOpasue oOpraHM3MOB-XEMOCHMHTETUKOB: HUTpUUuUpyomue OakTepu,
xKenez00aKkTepuu, cepodakTepru, BOJIOPOIHbIE OakTepun. 3HaU€HHEe XeMOCHHTE3aA.

AHa’poOHble opranu3mbl. Bunel Opokenus. IIpogykTsl OposkeHHS W UX HCIOJB30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBl KaK OOBEKTHl OMOTEXHOJOTMM W BO30YIUTEIH
Oose3Hel.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HepreTuyeckoro oomena. IloaroroBurensHpiit stan. ['nmukonus
— OECKHCIIOPOIHOE PaCIIETNIEHUE TITFOKO3bI.

buonoruueckoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHue. Poiab MHUTOXOHApUH B mpoueccax
O6uonoruueckoro okucienus. Lukinnmuyeckue peakuuu. OxkucautenbHoe ¢GocPopHINpOBaHUE.
Duepeus membpannoeo epaduerma npomonos. Cunwmes ATD: paboma npomonnou ATD-



cunmaszvl. IlpemmymecTBa a’dpoOHOTO TMyTH OOMEHa BEHIECTB TMeped  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrEeTHIECKOTO 0OMEHa.

JeMoHcTpanuu

[Toprpersr: [Ix. [lpuctau, K.A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'.A. 3aBap3uH.

Tabmuie! 1 cxeMbl: «DOTOCUHTE3Y, « IHEPreTHIeCKHii 00Men», «brocuaTes 6enkay, «CtpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O6opyoBaHME: CBETOBOM MHUKPOCKOI, 000OpyAOBaHUE Il INPUTOTOBJIEHUS IOCTOSHHBIX U
BPEMEHHbBIX MUKPOIPEIapaTos.

JlaGopatopHasi pabora «V3y4yeHHe KaTaIUTUYECKOM AaKTMBHOCTH (pepMeHTOB (Ha mpuMmepe
aMUJIa3bl WK KaTajaasbl)y.

JlaGopatopnasi paborta «M3yueHue (pepMEHTATHMBHOTO paCIIEIUICHHUS IMEPOKCHIAa BOAOPOAa B
PaCTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlaboparopHas pabota «CpaBHEHHE MPOIIECCOB (OTOCUHTE3A M XEMOCHHTE3a».

JlaboparopHas pabota «CpaBHEHHUE MPOLIECCOB OPOKEHUS U JABIXAHUSD.

Tema 7. HacineacrBenHast uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu wmatpuunoro cuHTe3a. [IpuHIMI KOMIJIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHQpoOpManuu. ['eHeTHdeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuust — Matpuunslii cuate3 PHK. [lpuHmmne! TpaHCKpUNIMU: KOMILJIEMEHTApHOCTb,
aHTUNAPaIEIbHOCTh, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knremxke. Hexooupyrowue PHK.

Tpancnsauuss u e€ stanbel. Yyactue tpancnoptHeix PHK B Omocuntese Oenka. VYcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbs pubocom B OuocuHTese Oenka.
Coepemennvie npedcmaenenus o cmpoenuu 2enog. OpraHuzanus T€HOMa y IPOKapuoT U
9yKapuoT. Perynsuus akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MpolieccoB B kiieTke. KiieTounslil romeocTas.
Bupycsl — HekseTouHble (OpMbI KU3HM W oOnuratHele mnapasuTbl. CTpoeHHE MNpOCThIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennvii yuxn J{HK-codepocawux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpancKkpunyus, pesepmasad,
uHmezpasa.

Bupychsle 3a0oneBanus yenoBeka, kuBOTHBIX, pactenuil. CIIN, COVID-19, conuanbhbie u
MEUIUHCKUE TPOOIEMBI.

buoungpopmamuka: unmecpayus u ananuz oonvuiux maccueos («bigdatay) cmpykmyprwix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyute. Ilpoepammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JeMmoHcTpanmun

[Toptpetsr: H.K. Konsuos, /I.11. UBaHOBCKUIA.

Tabmuupe! u cxemsl: «buocunres 6enkay, «I'eHeTnueckuit ko, «Bupyce», «bakrepuodaruy.
[TpakTnueckast pabota «Co3/1aHne MOJIEIH BUPYCay.

Tema 8. /KuzHeHHBIH HUKJ KIETKH

Knerounslii uuki, ero nepuoas! u perynsuusa. Matepdasza u muto3. OcoOEHHOCTH MPOLIECCOB,
npoTtekaromux B uHTepdaze. IloaroroBka kmetku K jAeneHuio. IIpecuHreTmueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH U TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEpQa3bl.

Martpuunsiii cunte3 JJHK — perumkanusa. [Ipuanuner permukannn JJHK: xommemenTapHoCTSb,
NIOJIyKOHCEPBAaTUBHBIM  CHHTE3, aHTUNapauieabHocTh. Mexannsm  perumkamuu  JJHK.
XpomocoMmbl. CTpoeHHE XpOMOCOM. TeloMephl U TeoMepas3a. XPOMOCOMHBIN HA0Op KIETKH —
KapuoTHI. JIMIJIOWAHBIM M TarjIoOWAHBI HaOOpBl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBBIE XPOMOCOMBI.

Jenenne kinetkn — Muto3. CTaguu MUTO3a M MPOMCXOASAIIME B HUX IPOLECCHl. THUIBI MHUTO3a.
Kaprokunes u nutoknHes. bruosornueckoe 3Ha4eHHE MUTO3A.



Perynsmus MmutoTudeckoro nukia kietku. [Iporpammupyemast kiierouHasi ruOenb — arnomnTo3s.
Knerounoe szmpo, XpoMocombl, (YHKIMOHAJIbHAas TE€HOMHUKA. Mexanuzmuvl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JemoHcTpanun

Tabmuubl u  cxembl: <«OKu3HEHHBI LUK KIETKH», «Muto3», «CTpoeHHe XpoMOCOM»
«Permmmukanmst JIHK» OO6opynoBanue: CBETOBOM MHMKPOCKON, MHUKpoIpenaparbl: «MwHTo3 B
KJIETKaX KOpELIKa JyKa».

JlaboparopHas paboTa «3yueHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHas pabota «HabnroneHne MUTO3a B KJIETKAaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonornueckoe paszHooOpasue OpraHU3MOB. OIHOKIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HEIEATEIbHOCTH OIHOKJICTOYHBIX Opranu3MoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TpUOBI, OJHOKJIETOYHBIC BOJOPOCIH, JAPYrHe NpPOTHCTHL. KoloHManbHbIE
OpraHU3MBI.

B3anMocBs3p 4yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHHM, OpraHbl MU CHCTEMBI OPIaHOB.
OpranusMm Kak eguHoe uenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAasA, MOKPOBHAs, MPOBOASAILIAS,
OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpoeHUus, (QYHKUUH M pacCHONIOKEHUS TKaHEeH B
OpraHax pacTCHHM.

TkaHM >KMBOTHBIX U 4YeJIOBEKAa. TUMbl )KMBOTHBIX TKAHEW: SMUTEIUANbHAs, COCAMHUTEIbHAS,
MblllIeYHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMI U PAcloNOkKEeHHUs] TKaHEW B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M TIeHEpaTHUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIUU OpraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbIll 1 BHYTpeHHMH cKeneT. CTpOEHHE U TUIIBI COEIUHEHHS KOCTEH.
JIBukeHue opraHu3MoB. JIBMKEHHME OIHOKIJIETOYHBIX OPraHU3MOB: aMEOOWIHOE, KI'YTHKOBOE,
pecHUYHOE. /JIBMKEHME MHOTOKJIETOYHBIX pACTEHMH: TpONM3MbBl M HAacTUU. JIBUKEHHE
MHOTOKJIETOYHBIX )KMBOTHBIX U YEJIOBEKa: MbllleuHas cucremMa. Pediexc. CkeneTHble MBI U
ux padora.

IIntanne opranusMoB. Ilormomenue BOABI, YTIEKHUCIOrO ra3a M MHUHEPAIBbHBIX BELIECTB
pacreHusaMH. IluTaHue >XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHKJIETOYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX XUBOTHBIX. OTHenbl MUIIEBapUTENbHOrO Tpakrta. [luieBapurenabHbie
xenessl. [InmeBapuTenpHas cucTeMa 4elloBeKa.

Heixanue opranu3moB. [[pixanue pacteHuil. Jlprxanwe >KuBOTHBIX. uddys3us rasor uepes
NoBEepXHOCTh KJeTkH. KoxkHoe apixanue. JlpIxartenbHas MOBepxXHOCTh. JKabepHoe M nérouHoe
JpIxaHue. J[pIxaHue NO3BOHOYHBIX >KMBOTHBIX M 4YeJIOBEKa. OBOJIOIHUOHHOE YCIIO)KHEHHE
CTpOEHMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHas cucTeMa 4ejaoBeKa. MexaHHu3Mm
BEHTWISILIMM JIETKUX y NITUI U MIIEKONUTaIOIUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.
TpaHcnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCHIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa ITO3BOHOYHBIX
KUBOTHBIX M yenoBeka. Cepjlle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrum kpoBooOparieHwus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKWBOTHBIX.
PaGora cepaua u e€ perynsimsi.

Brigenenue y opranusmoB. Beijenenue y pacrenuii. Beinenenue y ;xuBoTHbIX. COKpaTUTeIbHbIE
Bakyosu. Opransl BelaeneHus. GuiibTpanus, ceKpeus 1 00paTHOe BCaChIBAHUE KaK MEXaHU3MbI
paboTel opraHoB BbimeNieHHUs. CBsA3b TOJOCTH Tella C KPOBEHOCHOW W BBIICIUTEIHHOU
CUCTEMaMM. BpleneHne y NO3BOHOYHBIX JKMBOTHBIX M ueioBeka. llouku. Crtpoenue u
¢byHkuonupoBanue HepoHa. ObpazoBaHUE MOYH Y YETIOBEKA.



3ammura y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M ITUCTHI
IpocTeHIMX. 3aliuTa y MHOTOKIETOUHBIX pacTeHuil. Kytukyna. CpeacrBa NacCMBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX IPOW3BOJHBIE. 3alllUTa OPraHu3Ma OT
Oonezneil. MMMmyHHas cuctemMa uyesjoBeka. KIETOUHBII W TyMOpalbHBIH HMMYHHUTET.
Bpoxnaéuuelii u npuOOpeTéHHBIN  cneunpuueckuié MMMYHHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummynutera (I1. Dpaux, ®.M. bepuer, C. ToneraBa). BocmanutenbHbie OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUH.
Pa3apaxxuMocTe U peryssiius y opranu3smMoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryJisiiys y pacTeHuil. POCTOBBIE BeleCcTBa U UX 3HAYCHUE.
HepBnas cucrema u pednexropHas perynsuusi y >KUBOTHBIX. HepBHas cuctema u e€ OTHEbI
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHUCTEMBl Y UBOTHBIX. OTIENbl I'OJIOBHOIO
MO3ra TMO3BOHOYHBIX >KUBOTHBIX. Pediexc m peduiektopHas ayra. be3yciioBHbIE U YCIOBHbBIE
pedIIeKCHI.

I'ymopasnibHass peryiasiidss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX M 4YelloBeka. JKemesbl
SHJOKPUHHOM CHCTEMBI M HMX TIOPMOHBI. JlelicTBuE TOpMOHOB. B3aMMOCBA3b HEpPBHOUH U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTema.

JemMoHcTpanuu

[Toptpet: U.II. I1aBnos.

Tabmuubt u  cxembl: «OTHOKIETOYHBIE BOJOPOCHN», «MHOTOKJIETOUHBIE BOJOPOCINY,
«baktepun», «llpocreitmne», «Opranbl LBETKOBBIX pacTeHui», «CHCTEeMbl OpraHoOB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHuW pacTeHHi»,
«Kopuesbie cucrempr», «CtpoeHue credns», «CTpoeHHE ITUCTOBOM IUIACTUHKWY», «TkKaHu
KUBOTHBIX», «Ckener yenmoBekay», «llumeBapurenbHas cuctema», «KpoBeHOcHas cucremay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MblleyHas cucremay,
«BpiienurenpHas cucrema», «DHIOKpPUHHAS cucTeMay, «CTpoeHue Mplby, «MMMyHUTETY,
«Kuieynononoctuele», «CxeMa nuTaHus pacTeHui», «KpoBeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTtpoeHue rupb», «CTpoeHue riaHapun», « BHyTpeHHee cTpoeHHe J0KIeBOTr0
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema narymkw», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nTuny, «HepBHas cuctema MIIEKONMHUTAIOMIUXY,
«Hepnas cucrema» «Peduiekcy.

OO6opyoBaHHe: CBETOBOM MHMKPOCKOI, MHKpOIIpenapaTbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECTI03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHHE s JEMOHCTpAalMd [OYBEHHOIO ¥ BO3AYIIHOIO TMTAHUS PACTEHUH,
pacuienyieHus Kpaxmajia M OenkoB 1ojJ JeiictBueM (epMeHTOB, 0OOOpyJOBaHUE IS
JIEMOHCTpAILIMK OIBITOB M0 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETN TOJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTtopHast pabota «3yueHnue TkaHe pacTeHU».

JlaGopatopHas pabota «/3yueHne TkaHel )KUBOTHBIX).

JlaGopaTtopHnas pabota «M3yueHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTaHNU3MOB

®opMBl pa3MHOKEHHSI OPTaHM3MOB: Oecrojioe (BKJIIOYash BET€TaTHMBHOE) W TOJOBOE. Buabl
6ecIonoro pa3sMHOKEHHUS: TOYKOBAHUE, CIOPYJIALMS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBbie kieTku, nnm rametel. Meito3. Craguu menosa. [loBengenue
xpomocoM B Menoze. Kpoccunrosep. buonormdeckuii cmbica Meio3a M IOJOBOTO IMpoliecca.
Meiio3 u ero MecTo B KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3ButHe. ['amerorene3 y xuBOTHBIX. [lonmoBbie xenes3bl. OOpazoBaHue U
pa3BUTHE TOJOBBIX KiIeTOK. Criepmarorenes u oorete3. CTpoeHHe MOJIOBbIX KIETOK.
OmooTBOpeHne M SMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI  OIUIOIOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.



NHnuBuayansHOE pa3BUTHE OPraHW3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa O pPa3BUTHUH
opranu3MoB. Mopgoeenes — 0o0na u3 enasHvix npodnrem smopuonocuu. Konyenyus mopgozernos
u mooenu mopgpoeenesa. Ctaaguu aMOpUOTeHE3a KUBOTHBIX (Ha ITpuUMepe JIArymmku). Jpodienue.
Tunbl apobnenus. /Jemepmunupogannoe u HedepmMuHuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OCoOEHHOCTH JPOOJEHUS MICKOTHUTAIONIUX. 3apOABIIIEBbIC JTUCTKH (TacTPYJISIIHS).
3aknajKka OpraHoB W TKaHEW U3 3apOoJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBaOIIErocs 3apoibiia (3MOpHOHANbHAs MHAYKLIMA). 3aKkiajka IUlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ylbTaT HEpapXU4YECKMX B3aMMOJEHUCTBUM TIeHOB. DBimsHue Ha
SMOpPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbL.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHblii nepuon. Ilpsmoe u Henpsimoe pa3BUTHE.
Pa3zButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. buonoruueckoe
3HaUEHUE NPSAMOIO U HENPSMOI0 pPa3BUTHS, MX pPACIpPOCTpaHEHHE B Ipupoje. Tumbsl pocra
KUBOTHBIX. DAKTOPHI PErYJSIUU POCTa KUBOTHBIX U yenoBeka. CTaauu MocTaMOPHOHAIBHOTO
pa3BUTHUS Y JKUBOTHBIX U uenoBeka. llepuonbl oHTOreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OHMOJOTUYECKHE MTPOLIECCHI.

Pasmuoxxenue u paspurue pactenuid. ['amerodut m cmopodur. Meiio3 B KM3HEHHOM LUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meio3a. ['ameToreHes3 y pactenuil. OmiogoTBOpeHue
U pa3BUTHE PACTUTENIHBIX OPraHu3MOB. /[BOIIHOE OIIOJOTBOPEHME Yy LIBETKOBBIX PACTEHUU.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PeryJILUY OHTOT'€HE3a Y PACTEHUN U JKUBOTHBIX.

JlemoHcTpanuu

[Toprpersr: C.I'. HaBamun, X. [lInemas.

Tabmuupelr U cxembl: «BereraTuBHOE pa3sMHOXKEHHE», «THUIBI OECIONOr0 Pa3MHOXKECHUSD,
«Pa3MHOXEHHE XJaMHJIOMOHAIb», «Pa3MHOXKeHUE JBIJIEHB», «Pa3MHOXEHHE THUIPBI,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SAWLEKIECTKH UM CIIEPMATO30UIa,
«OcHOBHBIE CcTaiuu OHTOreHesza», «lIpsimoe u Hempsimoe pas3ButTHe», «Pa3BuTHe Malickoro
Kyka», «Pa3Butue capanum», «Pa3zBurue nsarymku», «/{BoiiHOE OIIOJIOTBOPEHUE Y LBETKOBBIX
pacrenuii», «CTpoeHHE CEeMSH OMHOJMOJBHBIX W JIBYAOJIBHBIX PACTCHHI», «KW3HEHHBIA UK
MOpPCKOM  KamycTbl», <«OKM3HEHHBII HUKI MXa», <«OKU3HEHHBIH IUMKI NanopOTHUKAY,
«Ku3HeHHBIN UK COCHBIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl SHIEKIETOK W CIIEpMaTO30UIOB,
Mojienb «L{uKIT pa3BUTHS JATYIIKIY.

JlaGopatopHas pabota «/3yueHne cTpoeHHs OJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax».
[Ipaktuueckass pabota «BpIsiBIEHHE TPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTtopHast pabota «CTpoeHHE OpraHOB Pa3MHOXKEHHS BBICIIIUX PACTCHHIN.

Tema 11. I'eneTnka — HAyKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

HcTopust cTaHOBIEHMS U pa3BUTHs FeHETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponb oTeuecTBeHHBIX yu€HbIX B pa3BuTuu reretuku. Padorst H.K. Konsiosa, H.1.
BasmioBa, A.H. benosepckoro, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OcHOBHbBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUI€JIbHbIE T€HBI,
albTEpPHATUBHBIE TPU3HAKW, JOMHUHAHTHBIA M  PELECCUBHBIM MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4Mcras JMHUSA, THOpUAbI, reHOTUN, (eHoTtun. OCHOBHBIE METOIbl TE€HETUKHU:
rUOPHIONOTHUECKUH, IUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JeMoHCcTpanyu

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.M. Basunos, A.H.
benozepckuii, I'.JI. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodee-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUS.

JlaGopaTtopHnas paborta «JIpo3odmiia kak 00bEKT TeHETUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH



Monorubpunnoe ckperniuBanue. IlepBeiii 3akoH MeHaens — 3aKOH eauHOOOpasusi THOPHUIIOB
nepBoro nokosjeHus. I[Ipasuino nomuHupoBanus. Bropoi 3akoH MeHens — 3aK0H pacIleIICHUs
MpU3HAKOB. I[UTONOrMYECKHEe OCHOBBI MOHOTHOPHUIHOTO CKpPEIIMBAaHHS. AHAIU3HPYIOIISe
ckpemBanue. I[IpoMexKyTOUYHBI XapakTep HacieAoBaHus. PacuiensieHue MpU3HAKOB MpH
HETOJHOM JJOMUHUPOBAHUU.

Jurubpunnoe ckpeunuBanue. Tpetuit 3akoH MeHJeNns — 3aKOH HE3aBUCUMOTO HACIIEIOBaHUS
MPU3HAKOB. [luTONMOTHYECKHEe OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHMS.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabotsl T. Moprana. CrenjieHHOe HacieqoBaHUE
T€HOB, HAPYIIECHUE CLEIUICHUS MEXAY N'€HaMu. XPOMOCOMHAas T€OpHs HACIEACTBEHHOCTH.
I'enetuka mnomna. XpOMOCOMHBIM MEXaHU3M OINPENEICHUSA Ioa. AyTOCOMBI U IIOJIOBBIE
XpoMOCOMBbI. ['OMOramMeTHbIi M TeTeporaMeTHbId MOoJ. ['eHeTMYecKas CTPYKTypa IMOJOBBIX
xpomocoMm. HacnenoBanne npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enotun kak 1enoctHas cucrtema. llnedioTponuss — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOKECTBEHHBI ajuiein3M. B3auMOJelCTBUE HEAUIEIbHBIX T€HOB. KOMIIEMEHTApHOCTH.
Onucras. [Tonumepus.

I'eneTdeckuii KOHTPOJIb  PA3BUTHS  PACTEHMM, JKMBOTHBIX M  YEJIOBEKa, a TaKke
(bU3MONOrMUeCKUX TPOIECCOB, TOBEIEHUS W KOTHUTHBHBIX (QyHKIuH. [‘eHernueckue
MEXaHU3Mbl CUMOHMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U «XO35AUH —
MHUKpOOHOMY. I 'eHeTHUeCKHe acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBEHHOW nH(opMaIuy B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumpl u cxembl: «IlepBbiii W BTOpol 3akoHBI MeHnens», «Tperuit 3akoH MeHaems»,
«Ananusupyroniee ckpeumBanne», «HemonHnoe nomuaupoBanuey», « ClierniieHHOE HAaclIeJOBaHUE
MPU3HAKOB Y Ipo3oduibhy, «I'enetuka nonay, «Kapuotun yenosekay, «Kapuotun apo3oQuisny,
«Kapuotun ntuub», « MHOKECTBEHHBIN aJIEIn3M», « B3aumoaeincTeiue reHoB.

O6opynoBaHue: MOAENb AN JEMOHCTPAllMU 3aKOHOB €IMHO00pasus THOPHIOB TIEPBOTO
MOKOJICHHSI M PACUICIJICHUS] MPU3HAKOB, MOJIENb JJISI JEMOHCTPAIIMM 3aKOHA HE3aBHUCUMOIO
HACJICJOBAHUS MIPU3HAKOB, MOJEIb JUIS JEMOHCTPALMK CLEIUIEHHOTO HAaCJlel0BaHus IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozoduiay.

[TpakTuueckas pabota «M3y4yeHne pe3ynbTaToB MOHOTUOPUTHOTO CKPEIIUBAHUS Y APO30(PUIBD).
[Ipaktuueckas padota «M3yueHue pe3yabTaTOB TUTHUOPUIHOTO CKPEIIUBAHUS Y TPO30(QUITBD».
Tema 13. 3akoHOMEpHOCTH H3MEHYHBOCTH

B3aumopeiicTBrue renoTuna u cpenbl npu popMupoBanuu perorumna. U3MeHUHMBOCTh TPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBbIE NPHU3HAKH. BHIbl M3MEHUMBOCTU: HEHACJIE/ICTBEHHas U
HacJIeICTBECHHAS.

MonudukanronHas u3MeH4YHBOCTh. Ponb cpeapl B opmupoBaHUM MOAUGUKAIUOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHsll ps M BapuanuoHHas kpusas (B.
Horanucen). CpoiicTBa MOAM(PHUKAIIMOHHON H3MEHYMBOCTH. [ eHOTHUNUYEcKass M3MEHYHBOCTb.
CpoiicTBa TCHOTHIINYECKOM H3MEHYMBOCTH. BUIBI TIGHOTHIIHYECKOH  HM3MCHYHMBOCTH:
KOMOMHATHUBHAS, MyTallHOHHASI.

KoMmOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TIOJOBOM TMIpomecc — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTU. POJTh KOMOWHATUBHOM M3MEHUYUBOCTH B CO3JJAHHH T'€HETHYECKOTO Pa3Ho00pa3us
B IpeJieNiax OJIHOTO BUJIA.

MyTtanuuoHHass U3MEHYMBOCTHb. Buabl MyTanuid: TE€HHbBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W HWHIYUHUPOBAHHBIE MyTalMH. SJepHbIE W LHUTOIUIA3MATHYECKUE MYTaIlUH.
Comaruueckre W MOJOBble MyTauuu. [IpuunMHBI BOSHUKHOBEHMS MyTaiuil. MyTareHsl U uX
BJIUSIHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTallHOHHOTO MPOIECCA. 3aKOH TOMOJIOTHUYECKUX
psanoB B HaciencTBeHHOW u3meHunBoctH (H.M. BaBuiioB). BHesnepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U 3INULEHOMUKA, POJb INULEHEMUYeCKUX (AaxKmopos 6 HACIe008aHUuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.



JleMoHcTpanuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H.1. BaBunos.

Tabmuupr u  cxembl: «Buasl u3MeHYHBOCTHY», «MoAUPUKAMOHHAS H3MEHYUBOCTDHY,
«KoMOnHAaTHBHAS  HM3MCHUYMBOCTDHY, «Meiio3y, «OmogoTBOpEHUEY, «['eneTnyeckue
3a0o0JieBaHUs YeNoBeKay, « Buapl MyTanuiiy.

O6opynoBaHue: JKMBble M TepOapHble OJK3EMIUIAPHl KOMHATHBIX PAacTEHHH, PUCYHKHU
(dotorpadun) )KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopatopHasi pabdorta «MccrnemnoBaHue 3aKOHOMEPHOCTEH MOJU(PHUKAIIMOHHON M3MEHYHBOCTH.
ITocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI.

[TpakTrdeckast pabota « MyTtanuu y 1po30(uisl (Ha TOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuorun uvenoseka. MexayHapoaHas mporpamma HCCIIEIOBAHUS F€HOMa 4esoBeKa. MeToasl
U3Y4YCHHUsS] TEHETHKM YEeJOBEeKa: TI€HEaJOTH4YecKuii, OJIM3HENOBBIH, IUTOICHETUYECKUH,
HOMYJISILIMOHHO-CTaTUCTUUECKUH, MOJEKYJIIpHO-TeHeTUUecKuid. COBPEMEHHOE OIpEleIeHNE
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momolbto 11IP-
aHanusa. HacnencrBennblie 3a0oseBanus yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YEJIOBEKA.
bone3nn ¢ HaciaeACTBEHHON MpPeApacroioKEHHOCThIO. 3HAYEHUE MEIUIIMHCKONM T'€HETHUKU B
IPEIOTBPALICHUN M JIEUEHUU TIEHETUYECKUX 3a00jeBaHUIl dyesoBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [I0HATHE «TE€HETHYECKOro Ipy3a». DTUUECKUE aCIIEKThI
UCCIICIOBAaHHI B OOJIACTH PEaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl TMOBBIMICHHOW YYyBCTBUTEIBHOCTH 4YelOoBeKa K (usmueckoMy u
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKAIOIIeW cpeasl. l'eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.

JemMoHcTpanuu

Tabmunper u cxembl: «Kapuotun uenoBeka», «MeTolIbl H3Y4YeHHsS TEHETHKU YEIOBEKay,
«"eneTnueckue 3a00J1€BaHUs YETIOBEKAY.

[TpakTrueckas pabota «CocTaBieHHe U aHAIU3 POJIOCIOBHOMY.

Tema 15. Cenexuusi opraHu3mMoB

JomecTukanus u cenekuus. 3apokKaeHue celeKunu U jomectukanuu. Yuyenue H.M. BaBunosa o
[leHTpax MpoUCXOXKAECHUS U MHOTOOOpa3usl KyJbTYpPHBIX pacTeHuid. Poib cenekiuu B co3laHuu
COpPTOB PACTeHUI U MOPOJ KUBOTHBIX. COpT, MOpoJia, MTaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacseacTBeHHOU n3mMeHnunBoctu H.M. BaBuiosa, ero 3naueHue i CENEeKIMOHHOMN paboThI.
Mertonbl ceneKIMOHHOW paboThl. VCKyCCTBEHHBIM OTOOpP: MacCOBBI M WHAWBUIYaIbHBIMH.
Drtanbsl KOMOMHAIIMOHHOW ceneKiuu. VcnbiTanue mpou3BOAUTENCH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO T€HOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ] CENEKIIMOHHONW paboThl. PaanannoHHBI U XUMUYECKUH
MyTareHe3 KaK HCTOYHHUK MyTalldd y KyJbTypHBIX (opM opranu3smMoB. Vcnonb3oBanue
T€HOMHOTO PEIaKTHPOBAaHUS U MeTOoJ0B pekoMmOuHaHTHBIX JIHK nns momydeHus MCXomgHOTO
MaTepHuaa JUisl CEJICKIUN.

[Tonydenue monurmuon1oB. BHyTpuBHmoBas rudpuau3amnus. bin3kopoacTBeHHOE CKpEIIUBaHUE,
i uHOpuauHr. HeponcTBeHHOE cKpeluBaHue, Uiu ayTOpuIuHT. ['eTepo3uc u ero mpuyuHbI.
Hcnonb3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuauszanus. [Ipeononenue decruonus
MEXBHUI0BbIX THOPUI0B. JOCTHIKEHUS CENEeKIINN PACTEHUM U KUBOTHBIX. «3€1EHASI peBONIOYUsLY.
CoxpaHeHue U U3yUYEeHHE TeHETHUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUU U UX IUKUX POAUYEH
JUISL CO3JaHMSI HOBBIX COPTOB M THOPHAOB CEIbCKOXO3SIMICTBEHHBIX KyNbTYp. H3yueHue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMMHBIX 8 YENAX YIYYULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, Nepedo8biX udel u
nepcneKmuBHbIX MexHoI02Ul.

JeMoHcTpauun



[Toptpersi: H.M. Basunos, M.B. Mwuuypun, I'.Jl. Kapneuenko, ILII. Jlykesnenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabmuubl u cxembl: «lleHTpbl NMPOUCXOXKIEHHS W MHOrooOpas3usi KyJIbTypHBIX PAacTEHUI»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIbl CEeleKLUun»,
«OtnanénHas rubpuausanus», «MyTareHes».

JlaboparopHas pabGota «l3ydyeHne cCOpPTOB KyJIbTYPHBIX PpAcTEHMM M NOpPOJ JAOMAIIHMX
JKUBOTHBIX).

JlabopaTtopHas pabota «3yueHue MET0/1I0B CEJICKIIMHU PACTEHUI».

ITpakTuueckas padota «[IpuBHBKa pacTeHUID».

Oxckypcusi «OCHOBHBIE METOABl M JIOCTHIKEHHSI CEJIEKI[MM PACTeHU W SKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIA0OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA).

Tema 16. BHOTeXHOJIOrUsl M CHHTeTH4YeCKasi 0M010Tus

OOBeKThl, HCHONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OUOTEXHOJIOTUA: XJeOomleueHue,
MOJIy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonaornueckuiit cuures. OObeKTh
MHUKpOOHOIOrnYeckux TexHonoruii. [IponsBoacTo Oenka, aMUHOKUCIIOT U BUTAMUHOB.
CozlaHue TEeXHOJIOTMi M MHCTPYMEHTOB LI€JICHANPaBICHHOIO U3MEHEHUS! U KOHCTPYUPOBAHUS
TE€HOMOB C LIE€JIBIO NTOJIy4E€HHs OPraHU3MOB U MX KOMIIOHEHTOB, COACPKAIINUX HE BCTPEYAIOIINECS
B IIPUPO/I€ OMOCUHTETUUECKUE Ty TH.

Knerounas wnnxeHepus. MeTonbl KynbTypbl KJIETOK M TKaHEH pPAacTEHUH M KMBOTHBIX.
Kprnobanku. Comarnueckasi ruOpuau3amus U comatudeckuii smOpuoreHe3. lcmonbp3oBaHue
ralioOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKnnsa AMLIEKIETOK W KIOHMPOBAaHHME JKUBOTHBIX. MeETOA TpaHCIUIAHTALUM SIIEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHuss U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsi M T€HHas WHXEHepHs. VICKyCCTBEHHBI CHHTE3 TI'€Ha W KOHCTPYMPOBAaHHE
pexomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIOCTHXKEHUS W MEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
WHXECHEPUH.

Menuuunckue Ouorexnonoruu. I[loctrenomuas tudposas wmemununHa. [IP-aumarnocruka.
MeTtab010MHBII aHaIM3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JIsl OLIEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapreTHass Tepamus paka. 3D-
OvouH)xeHepusi s pa3paboTku  (PyHAaMEHTaIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/7aHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHTA U
ckaddonauHra Ui pelieHns 3aJau NepCoOHAIN3UPOBAHHONW METUIIHBI.

CoznlaHue BEKTOPHBIX BakKLUMH C LEJIbl0 o0ecreuyeHuss KOMOMHMPOBAHHOW 3allUTHl OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJIEKYJISIpPHBIX MeXaHu3MOB (yHKuuoHupoBanus PHK-
COJIEp’KalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JI€BaHNUs YEOBEKA U )KUBOTHBIX.
JeMoHcTpauyun

Tabmuner u cxembl: «lcnonp30BaHME MUKPOOPTaHW3MOB B MPOMBIIIJIEHHOM IPOU3BOJACTBEY,
«Knerounas nnxenepus», «l'eHHass HHXKEHEPUAY.

JlaGopaTtopHnas pabota «M3yuenne 00beKTOB OMOTEXHOIOTUM.

[TpakTuyeckas padora «[lomyueHre MOJOYHOKUCIIBIX IPOTYKTOBY.

Okckypeusi «buoTexHONOrMsT — BakKHEWIas NPOU3BOAMTEIbHAS CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS OOyYarOMIMMUCS MPOTrpPaMM
cpemHero o0mero o0pa3oBaHus: TMYHOCTHBIE, METAPEIMETHBIE U TIPEIMETHEIE.



B cTpykType JIMYHOCTHBIX pe€3yJIbTaTOB OCBOCHMsI IMPOrpaMMbl IO OHOJIOTMU BBIJCIICHBI
CIICAYIOUINE  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCS  POCCHHCKOM  IpakIaHCKOU
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
HaJIu4Yue MOTHBallUU K OGy‘-IeHI/IIO 6I/IOJIOI‘I/II/I, HOEJICHAIIPAaBJICHHOC PAa3sBUTUC BHYTPCHHUX
yOexX1eH!I JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTUA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCS B
CBOCH  JEATEIBHOCTH  L€HHOCTHO-CMBICIOBBIMM ~ yYCTaHOBKAMH, IPUCYIIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHMs, HAJIUYWE TPABOCO3HAHMS  HKOJIOTUYECKOH  KYJIBTYpHI,
CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIIAHBI.

JInuaOCTHBIC PE3YJIbTaTbl OCBOCHUA MPOrpaMMbI 110 OomoIoruu JOCTUI'al0OTCA B CAHMHCTBEC
y4eOHOH M BOCHUTATEIbHON JESATEIbHOCTH B COOTBETCTBHM C TPAJAULMOHHBIMU POCCUHCKUMHU
CONMOKYJIBTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
o0miecTBe MpaBWIaMH M HOPMAaMU IOBEIEHHMSI M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSA U CaMOpPa3BUTHUA, Pa3BUTUA BHYTpeHHefI MOo3nIUK JIMYHOCTHU, MIAaTPUOTU3MA U
YBaXCHHs K 3aKOHY M IIPABOIOPSAKY, YEJIOBEKY TPyJa U CTApLIEMy IOKOJEHHUIO, B3AUMHOIO
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAallMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.
JInuaOCTHBIC PE3YJIbTATBl OCBOCHHA yqe6Horo npeamera «bnonornsy» JOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
HO3HIII/I€I>'I JINYHOCTHU, CHCTEMOH IOEHHOCTHBIX OpHeHTaHHfI, MMO3UTUBHBIX BHYTPCHHUX
yOexXeHU, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTAM pOCCHiICKOro oOIecTBna,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IPOLCCCC pcain3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaska1aHCKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh T'PAXIAHCKOW MO3ULUK O00YYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YIE€Ha POCCUIICKOro 00I1ecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)XKEHUE 3aKOHA U ITPABOIOPSIKA;
FOTOBHOCTh K COBMECTHON TBOpPYECKOW JEATENbHOCTH IPU CO3JAaHUHM YUYEOHBIX IPOEKTOB,
peleHnH yueOHBIX M T03HABATENbHbIX 33/1a4, BHIIOJHEHUH OMOJIOTHUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTh OIpPEAEATh COOCTBEHHYIO MO3UIUIO0 MO OTHOUIEHHIO K SIBICHUSM COBPEMEHHOM
KHU3HHU U OOBSICHATH €€;

YMCHHUEC YYUTHBIBATH B CBOUX HGﬁCTBI/IfIX H€O6XOI[I/IMOCTI> KOHCTPYKTHUBHOI'O BSaHMOJleﬁCTBHﬂ
Jro/ielt ¢ pa3HbIMU YOEKACHUSAMH, KyJIbTYPHBIMU [IEGHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;
T'OTOBHOCTH K COTPYAHUYICCTBY B mponecce COBMECTHOI'O BBITIOJTHEHUA y‘~IG6HI)IX,
MIO3HABATEJIBHBIX M HCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OMIOHEHTOB MPH 00CYX JAEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COAEPIKAHMS;

TOTOBHOCTH K TYMAHUTApHO! U BOJOHTEPCKOM EATEIBHOCTH;

2) naTPUOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKOW Tpa’kIaHCKOM HAEHTHYHOCTH, NATPUOTH3MA, YBAXKEHHUS K
CBOEMYy HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM fA3BIK U KyJIBTYpY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;
OEHHOCTHOC OTHOHMICHUC K IMPUPOAHOMY HACICAWIO W IMaMATHHUKaAM HOPpUPOAbI, JOCTHXKXCHUAM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTAHOBIICHHE W PA3BUTHE OMOJIOTHH,
NOHUMaHMUA 3HAa4YeHUsT OWOJIOTMM B IO3HAHWU 3aKOHOB IPUPOJABI, B JKU3HM YEJIOBEKAa U
COBPEMEHHOTO O0IIECTBA;

uzelHas yoexIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 M 3ammre OTedecTBa, OTBETCTBEHHOCTh 32
ero cyapoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;



CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYyAyLIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3JAHHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MIPUHATUS LEHHOCTEH CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIUIMU HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHUYECKOE OTHOLICHHE K MHpY, BKIIOYash 3CTETHKY ObITa, HAy4YHOTO W TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLIEHMI;

MIOHUMAaHUE SMOIMOHAIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTb K CaMOBBIP)XEHHIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH KaueCcTBa
TBOPYECKOM JINUHOCTH;

5) ¢pusuyeckoro BocnuTaHus, GopMHPOBAHMS KYJIbTYPbI 310POBbS U 3MOLHMOHAJLHOIO
OJ1aronmoJryymsi:

NOHMMAaHWE W pealu3alus 370poBoro M OezomacHOro obpasza >XKU3HU (310pOBOE IMHTAHHE,
coOrofiecHle TUTUEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
peryisipHass (uU3UYecKass aKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 3/10POBbIO;

NOHMMAHNE LIEHHOCTU MpaBWJ WHIUBUAYAIbHOTO U KOJUIEKTUBHOI'O O€30IacHOIO MOBEACHUS B
CUTyalUsX, YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHWE TOCIHEACTBUM M HENPHUATHS BpPEIHBIX NPUBBIYEK (yHOTpPEOJEHUS aJIKOroJs,
HApKOTUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTD K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJIOIMUYECKOHM M COIMaJbHOM HaIlpaBJI€HHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBIMOJHATH — TaKyro
JeSITENIbHOCTb;

UHTEpEeC K pa3nuyHbiM chepam mTpodhecCHOHATBHOM NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TITaHbI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HM;
7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPO/IE€ KaK HCTOYHUKY >KU3HU Ha 3emiie, OCHOBE
€€ CyIeCTBOBAaHUS,

MOBBIIIICHHE YPOBHSI JKOJIOTUYECKOW KyIbTyphl: TPUOOpPETEHHE OIbITa IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IMOCIEICTBUH /ISl OKpY KaroIIel CpeJibl;

OCO3HaHHE TTI00aTBbHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX pelieHus;
CIIOCOOHOCTh MCIIONB30BaTh MPHOOpEeTaeMble IPU M3YYEHUHM OMOJIOTMM 3HAHUSA M YMEHHUS NpU
pelieHruu mpo0ieM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOAOIOIB30BaHNEM (COOTI0ICHIE TTPABHII
MOBE/IEHUS B NPUPOJE, HANPABJIEHHBIX Ha COXpPAaHEHHE PABHOBECUS B JKOCHUCTEMAX, OXpaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

AKTHUBHOE HENPUATHE NEHCTBHM, MPUHOCIIIMX BpEJ OKpPYXkKaroLEeH NPUPOAHON cpere, yMEHHe
MPOTHO3UPOBATH HEOIATOMPHUIITHBIE YKOJIOTUUECKUE MTOCIEACTBHS MPENPHHIMAEMbIX JIeHCTBUI
Y TIpeI0TBpaIIaTh uX;

HaJU4he Pa3BUTOrO SKOJOTUYECKOrO0 MBIIUICHUS, HKOJOTUYECKOM KYJbTYphl, OIbITA
JEeSTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHOW, KOMMYHHKATHBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKM M OOIIECTBEHHOM NpPAKTUKH, OCHOBAHHOTO Ha JAMAIOre KYJIbTYp, CIIOCOOCTBYIOILETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M UYHUTATENbCKOW KYJBTYpbl Kak CpEACTBAa B3aUMOJECUCTBUS
MEXIy JIIOJIbMH U TIO3HAHHS MUDA,



MOHUMaHue crnenupuKkn OWOJOTUM KakK HayKd, OCO3HaHus €€ ponu B (QopMUpOBaHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/IJAHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelloBeKa M OOIIeCTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH H PEIIeHUH MPOOIIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOM IIUBUIIM3AIMH: 00eCIIeYeHUs HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JJaHUE MEPCICKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX PEIIaTh
pecypcHble MpoOJeMbl pPa3BUTH 4YeJIOBEYECTBa, IIOMCKA IyTed BBIXOJA M3 TJI00AIbHBIX
IKOJIOTHYECKUX MPOOJIEM U 00eCTIeueHus Mepexoia K yCTOWIMBOMY Pa3BUTHIO, PAITUOHATILHOMY
MCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;
3aMHTEPECOBAHHOCTh B TOJNyYCHUH OWOJIOTMUECKUX 3HAHWW B IICNSIX IOBBIIMICHUS OOMICH
KyJbTYpbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM YacTu (PYHKIIMOHATHHON
rPaMOTHOCTH O0ydarommxcs, GOpMUPYEMOH MPH U3yIeHUN OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB TIO3HAHMS, WCIIOJIBb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIB30BaTh IOJIydyaeMble 3HAHUS Ul aHanu3a M OOBSICHEHUS SBICHUU
OKPYXAaIOIIeT0 MHUpPa M MPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JAelaTh 00OCHOBAHHBIE
3aKJTFOYCHHST HA OCHOBE HAyYHBIX (DaKTOB W WMMCIOIIMXCS JAHHBIX C IEJbI0 TONyYeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO HCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS U PEIICHUS po0JieM B
pealbHBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAHHE IICHHOCTH HAy4HOH JEeATCIBHOCTH, TOTOBHOCTh OCYIIECTBISTH IPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUI0, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.
METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTrHble pe3ylbTaThl OCBOGHHS Yy4yeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaUUMBIC IS  (OPMHpPOBAHUS  MHPOBO33PEHUS  OOYYAIOMUXCS  MEXKIUCIUTLTMHAPHBIC
(MeXmpeaMeTHbIE) O0IIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, UCITOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4dHbIM (akT, MPUHIMI, TUMIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHE, HAOIIOJEHUE, M3MEpPEHHE, SKCIICPUMEHT W JIPYTHE); YHUBEpCATbHBIC
yueOHbIe JeiCTBUS (TMO3HABaTeIbHbIE, KOMMYHHUKATHBHBIC, PETYISATUBHBIE), 00ECIeUUBaIOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH W COIMATBHOW KOMITETCHITUH OOYYarOIINXCS;
CHOCOOHOCTh 00y4aromuxcs HCIOJIb30BaTh OCBOGHHBIE MEXTUCITUTUTMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCATbHBIC Yy4YeOHBIC JCHCTBHS B II03HABATEIHHOW U
COLIMANBHON mMpakTuke. B pe3ynpraTe u3ydeHHs OWOIOTMM HAa YPOBHE CPEIHET0 OOIIETo
obpaszoBaHusi y oOydaromierocs OyayT c(opMUpOBaHBI TMO3HABaTEIbHBIE YHHBEPCAIbHbBIC
yueOHbIe JIeHCTBUSI, KOMMYHHKATHUBHBIE YHUBEpCAIbHbIE Yy4eOHbIE ACWUCTBUS, PETyISTHBHBIC
YHUBEpCAJIbHBIC yUeOHbBIE JICUCTBUS, COBMECTHAS JCATCIIHHOCTD.

Ilo3HaBaTebHbIE YHMBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble Joruyeckue neicTBus:

CaMOCTOSITENILHO  (OPMYJIMPOBATh M aKTyalU3UpoOBaTh MmpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh TPH OCBOCHHH 3HAHWHM MPUEMBI JIOTUYECKOTO MBINLICHUS (aHamu3a, CUHTE3a,
CpaBHEHHUA, KiIaccu(PpUKaMKM, OOOOIIEHUS), PACKPBIBATH CMBICT OHOJOTHYECKHX TMOHSATHH
(BBIIENATH UX XapaKTepHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMU MOHSATHSIMU );
OTIPEICIIATH TIeNTN JISATEIIBHOCTH, 3a]aBasi mapaMeTphl U KPUTEPUH UX JOCTHKCHHS, COOTHOCUTH
pe3yNbTaThl AEATEILHOCTH C TOCTABICHHBIMU IEJISIMH;

HCIIOJTb30BaTh OMOJIOTHYCCKHE TTOHITHS JUTsl OOBbSICHEHHS (DAKTOB M SABJICHHUH KUBOU MPUPOJIBL;
CTPOUTH JIOTHYECKHE PACCYX ACHUS (MHIYKTUBHBIC, IACIyKTUBHBIC, 1O aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKTFOYCHHUS,



IPUMEHSTh CXEMHO-MOJICIbHBIE CpEACTBAa JUIsl TPEACTaBICHUS CYIIECTBEHHBIX CBs3eM U
OTHOIICHWN B M3y4aeMbIX OMOJNOTHYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IUIAH PELIEHUS MPOOJEeMbl C YYETOM aHajIM3a MMEIOIIUXCS MaTepHAbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B EATEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB 1EJISIM, OLICHUBATh
PHUCKHU TOCTIEACTBUIA JESATENbHOCTH;

KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX pPEATbHOTO, BHUPTYyaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE NPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHA.

BIIQJICTh HAaBBIKAMU YYE€OHO-HCCIICIOBATEIIbCKOW M TMPOCKTHOW JESATEIbHOCTH, HAaBBIKAMU
paszpetieHusi mpodaeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METO/IOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB NTO3HAHNS,

UCIIONIb30BaTh Pa3lIMYHbIC BHJBI JEATEIBHOCTH [0 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX U COI[MAIBHBIX TPOEKTOB;

dbopMHUpOBAaTh HAYYHBIM THUIl MBIILICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBHIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBJIATh IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJM3UPOBATH 3a/1auy, BBIIBUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh apryMEHThI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUM, 3a/1aBaTh MapaMeTphl
Y KpUTEPUU PEILICHUS,

AHAIM3UPOBAThH MOJYUYEHHBIE B XOJ€ PEIICHUS 3a7aud Pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBIISITh  IIEJICHANPABJICHHBIA TIOMCK TEPEeHOCa CPEeACTB M CIOCOO0B JCHCTBUSA B
npodeCCHOHATIBHYIO CPEAY;

YMETh MEPEHOCHUTH 3HAHUSA B MIO3HABATEIHHYIO U MIPAKTUYECKYIO 00JIACTH KUZHEICSITEILHOCTH;
YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTb OPUTHHAIBHBIC TTOAXObI U PEIICHUs, CTABUTH MPOOJIEMBI U
3a/1auu, JOIMYCKAIOUIUE albTePHATUBHBIEC PEIICHMUS.

Pa6ora ¢ undpopmanmueii:

OpPUEHTUPOBATHCS B PA3NIUYHBIX UCTOYHUKAX WH(MOpMaIUU (TeKcTe Y4eOHOro MocoOus, HayJyHo-
MOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIIOBApSAX M CIPAaBOYHMKAX, KOMITBIOTEPHBIX 0azax
IaHHBIX, B HTepHeTre), aHanmu3upoBaTh WHGOPMAIUIO PpA3IUYHBIX BHUIOB U  GopM
MIPEICTABJICHUS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;
dbopMynupoBaTh 3ampockl W MPHUMEHSTh pa3TUYHbIE METOAbl MpPH TOUCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHUS YUEOHBIX 33]1a4;

npuoOpeTaTh OMBIT  UCHONB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3JIMYHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTUMAIIbHYIO (DOpMY MPECTaBIeHUs OMOIOTHYEeCKON HH(pOpMaIIUU
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTOe);

WCIIONIb30BAaTh HAYYHBIH S3BIK B KayecTBe CpeICTBAa Mpu paboTe ¢ OHUOIOrHuecKoit
uH(popMaren: TPUMEHITh XUMUYECKHUE, (PU3NUECKHEe U MaTeMaTHYeCKUEe 3HAKW U CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpY, HCIONB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQ/ICTh HABBIKAMHU PACTO3HABAHMS M 3alIUTHl MH(GOpMaNnY, WHHOPMAIMOHHOW 0€30MacHOCTH
JTUIHOCTH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe /1eiicCTBUS

OO0menue:



OCYILECTBIISATh KOMMYHUKAILIMU BO BceX cdepax KM3HM, aKTUBHO y4yacTBOBaTh B JMANOre MU
JUCKYCCHUHM TIO CYIIECTBY OOCYXKAaeMoil TeMbl (yMEHHME 3a/laBaThb BOIIPOCHI, BBICKA3bIBAThH
CY)KICHHMSI OTHOCUTEJIBHO BBIIIOJHEHMS IIPEUIaraéMoW 3aJadd, Y4YHUTHIBATb HHTEPECHl U
COIIACOBAHHOCTH MO3ULIUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpE/ICTBA OOLIEHMS, MOHUMATh 3HAUYEHUE COLMAJIBHBIX 3HAKOB,
NPEINOCHIIOK BOBHUKHOBEHUS KOH(IMKTHBIX CHUTYallMid, YMETh CMSAT4YaTh KOH(MIMKTHI U BECTU
IIEPETOBOPBI;

BJIQ/IETh PA3JIUYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJEHCTBUS, IOHUMAaTh HAMEPEHUS JAPYIUX
JrO/ieH, NPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHWE K COOECeHHKY M B KOPPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPENICTB.
CoBMecTHasl 1eSIT€IbHOCTD:

IOHUMaTh W MHCIOJb30BaTh IPEUMYLIECTBA KOMAHAHOM M HMHIUBUAYaIbHOW paboOThl MpHU
peleHn OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NPH PELLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy W METOABl COBMECTHBIX JCUCTBHH € yd4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATD LIEJIU COBMECTHOM JIEATEIbHOCTH, OPIraHU30BbIBATh U KOOPIMHUPOBATH JIEHCTBUS 110
€€ JOCTH)KEHHIO: COCTaBJIATh IUIAH [JEHCTBHUM, pacOpelesarb pojaud ¢ Y4YETOM MHEHUH
Y4aCTHUKOB, OOCYKJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHMBATh KayeCTBO CBOETO BKJIA/a M KaXJOT0 y4YaCTHMKAa KOMaH[Ibl B OOLIUI pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSM;

IpejiaraTb HOBBIE IIPOEKTHI, OLEHUBAaThb MJAEU C IO3ULUU HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPAaTErMUECKOE NOBEACHUE B PA3JIMYHBIX CUTYaLUAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

PeryasiTuBHBIC YHUBEpCaJbHbIC y4eOHbIC 1eiICTBHUA

Camoopranusauus:

UCIOJIb30BaTh OMOJIOrMYEeCKHe 3HAHUS JUIs BBIABICHUS MPOOJIEM U MX PELIeHUs B )KU3HEHHBIX U
y4eOHBIX CUTYyaIUsX;

BbIOMpPAaTh Ha OCHOBE OHOJOTMUECKHX 3HAHUHM IIeJIeBbl€ W CMBICIOBBIE YCTAaHOBKHM B CBOMX
JNEHCTBUSAX M MOCTYINKax IO OTHOIIEHUIO K >KMBOW NMPHUPOJAE, CBOEMY 370POBBIO U 3/I0POBBIO
OKpPYXKaroLIHX;

CaMOCTOSITENIbHO OCYLIECTBIISTH IO3HABATENBbHYIO JI€ATEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh
u (opmynupoBaTh COOCTBEHHbIE 3aJjaud B 00pa30BATENBbHOM AEATENBHOCTH M KHU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITENIbHO COCTaBJIATh IJIAaH PELIeHHs MpoOJeMbl C Y4ETOM HMEIOLIMXCS pPEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIUpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT,;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM SPYyIMIMH B Pa3HBIX OOJIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.
CaMOKOHTpPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCMM KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUN U
MBICIIUTENIBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHMMU, UCMOIb30BATh MPUEMBI peduieKCuu
JUISL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;



IIpunsTHe ceds u Apyrux:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIN3E PE3YJIBTATOB ACATECIbHOCTH;

IIPU3HABATh CBOE MIPaBO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUP C MO3ULMU APYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbple pe3ysbTaThl OCBOEHHUS colepkaHMs yuyeOHoro mnpeamera «buonorus» Ha
yriy0IEHHOM YpOBHE OpUEHTUPOBAHEI Ha oOecnieueHrne nporiibHOTO 00ydeHUsT 00YUJarOIIHXCs
O6uonornu. OHM BKIIOYAIOT: creuupUUecKue A OMOJIOTMM Hay4Hble 3HAHMSA, YMEHUS U
CIocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMU U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NESITeIbHOCTH MO IOJYYEHHIO HOBBIX 3HAHMM M HMX IPUMEHEHHIO B pa3IMYHbIX Y4YEOHBIX, a
TaK)K€ B pEaJIbHBIX )KM3HEHHBIX CUTyauusX. [IpeamerHble pe3yibTaThl IPEICTaBIEHbI 110 T0J1aM
U3YYCHHUS.

[IpenmerHble pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buonorus» B 10 Kjacce JOKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUNH O MECT€ M pOJId OUOJIOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHNU €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPa, B IO3HAHUU 3aKOHOB IPHUPOJBI U
pelieHny IpodieM paloHaIbHOIO IPUPOIONIOIL30BaHMS, O BKJIAJE POCCUHCKUX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OUOJIOTUY;

BJIQJICHUE CHUCTEMOM OMOJOrMYECKMX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIoIINe
Ouosornyeckue TEPMHHbI M TMOHATUSA (KHU3Hb, KJIETKA, OpraHu3M, MeTaboyu3M, FOMEeocTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HacneacTBeHHOcTH T. Moprana), yuenus (H.M. BaBuioBa — o nenrpax
MHOIr000pa3usi U MPOUCXOXKIEHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOI0 MOKOJIEHMS, pacIIEIJICHUs, YUCTOTHI raMeT, He3aBUCUMOro HacineaoBanus I'. Mennens,
TFOMOJIOTHYECKUX PSJIOB B HacieICTBEHHON u3MeHunBoctu H.M. BaBunopa), npuHLIMIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAayYHOTO IIO3HAHMSA, HCIOJIb3YEMBbIX B OHOJIOIMUYECKUX
MCCJIEIOBAHUSX KUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHNE, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHME BBIIEIATh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT M DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB JKU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHUOHAIBHOTO PA3BUTHS, PAa3MHOXKECHHUS,
MHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOO0DA;

YMEHHE YCTaHaBIMBAaThb B3aWMOCBSI3M MEXKIY OpraHouJaMu KIETKM M HX (QyHKUIUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKUUSAMH, MKy OpraHaMU U CUCTEMaMH OpPraHOB y
pacTeHui, >KMBOTHBIX U 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEMaMHU OpTraHOB U HX
(GYHKUMAMHE, MEXIy 3TaniaMd OOMEHa BeIeCTB, ATallaMH KIJIETOYHOTO LHMKIA U >KU3HEHHBIX
IUKJIOB OPraHM3MOB, JTallaMd SMOpPHUOHAIIBHOTO Ppa3BUTHS, TEHOTUIIOM U (PEHOTHIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBISBISATH OTINYUTEIbHBIE IPU3HAKH JKUBBIX CUCTEM, B TOM UHCII€ PACTEHUMN, )KUBOTHBIX
Y 4EJIOBEKa;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY IS JOKAa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMAaTUUYECKUX IPYyIIII;

yMEHHE pelaTb OMOJOTHYECKHE 3aJaud, BBIABISATH NMPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSMH, JI€1aTh BBIBOJBI M MPOTHO3BI Ha
OCHOBaHUU NOJTyUYEHHBIX PE3yJIbTaTOB;



YMEHHUE BBIMOJIHATH JTJA0OPATOPHBIC U TIPAKTUUYECKHE pabOTHI, COOIIOAATH IPaBUiIa IpH padboTe ¢
y4eOHBIM U JTa0OpaTOpHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTaTh THUIIOTE3bI, IIPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMHU, POPMYIHUPYS
eI UCCIIeIOBAHUS, aHATM3UPOBATh MOJyYCHHbIE PE3YJIbTATHI U JIEIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B YYEOHO-UCCIEIOBATEIbCKOW paboTe IO OWOJOrHH, SKOJOTHH H
MeIUIUHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTaBISATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUIX;

YMEHHE OIEHMBATh 3TUYECKHUE aCTEKThl COBPEMEHHBIX HCCIEIOBAHUN B 00JaCTH OMOJIOTUHU U
MEIUIUHBl  (KJIOHUPOBAaHHWE, HWCKYCCTBEHHOE OILUIOJOTBOPEHHE, HAaNpaBICHHOS HM3MCHECHUE
reHOMa U CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIICCTBISATh OCO3HAHHBIA BBIOOP Oyaymield NpoecCHOHATBHON NEsATEILHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CEITLCKOTO X031 CTBA, MUIIECBON
NPOMBIIIICHHOCTH, YTIYOJATh TO3HaBaTEeNbHBIA HMHTEPEC, HANPAaBJICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur W MPOAODKEHHE OWOJIOTHYECKOro 00pa3oBaHUS B
OpraHu3aIUsaX CPEAHET0 MPOPECCHOHATBHOTO H BBICIIIET0 00pa30BaHusl.

TEMATHUYECKOE IIVIAHUPOBAHUE

Neni/mm HaumeHoBaHue TeM IO npeaMery Koa-Bo
4acoB

1 buosorus kak Hayka 1

2 KuBble opraHu3Mbl 2

3 buonorus kinetku 2

4 XUMHUECKasi OpraHu3anys KICTKH 10

5 CrpoeHue U pyHKIMH KIETKU 8

6 OOMeH BellecTB U NPEeBpalleHUE YSHEPTUH B KJIETKE 9

7 Hacnencrennas nHGopMaius ¥ peanusaliysi ee B KJIETKe 9

8 JKW3HEHHBIN UK KIETKH 6

9 Crpoenne U QyHKIIMH OpPTaHU3MOB 17

10 Pa3MHOXEHHME U pa3BUTHE OPTaHU3MOB 8

11 ['eHeTHKa — HayKa O HACIIEICTBEHHOCTH U I3MEHYMBOCTH OPraHU3MOB 2

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6

14 ['eHeTHKA YelloBeKa 3

15 Cenexuusi OpraHu3MoB 4

16 buoTtexHosorys U CUHTETUYECKasi OMOJIOT s 4

17 Peseps 1

Hroro 102




HOYPOYHOE IINTAHUPOBAHHUE

Ne i/ Haumenosanue TeMm KoaunuecTBo 4acoB
Y4eOHOro npeaMera

1 Tema «bHoJI0THs KAK HAYKAa»

1.1 Buonorus kak 1

KOMIUICKCHAs HayKa U Kak
9acTh COBPEMEHHOI'O
oOmrecTBa

IIporpammuoe
coJepKaHue

CoBpemenHas 6uosorus —
KOMILJIEKCHAs HayKa.
Kpatkas ucropus
pa3BHUTHS OMOJIOTHH.
buonoruueckue Hayku u
U3y9aeMbIe HMH
POOJIEMBI.
@yHJaMEHTAJIbHBIE,
MPUKIIATHBIE U TTIOUCKOBHIE
Hay4YHBIC UCCIICIOBAHMS B
OMOJIOTHH.

3HadeHne OMOJIOTHH B
(dbopMUpoBaHUU
COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUpA.
[Ipodeccuu, cBsizaHHbIE C
Ouosorueil. 3HaueHNE
OHMOJIOTUH B MPAKTUYECKOM
NeSTeTbHOCTH YeJIOBEKa:
MEHIINHE, CETbCKOM
XO3SUCTBE,
MIPOMBIIIIJIEHHOCTH, OXpaHe
TIPUPOJIBIL.
JdemoncTpanuu
[TopTpeTsl: Apucrorens,
Teodpacrt, K. Jlunnei,
K.b. Jlamapk, Y. JlapBuH,

OcHOBHBIE BU/IbI
JeATEJIbHOCTH
00y4yarumuxcs

PackpeiBaTh conepxanue
TEPMUHOB U IIOHATHUH:
Hay4YHOE MUPOBO33PEHUE,
Hay4yHas KapTMHa MUpa,
Hay4YHBI METOJI, TUIIOTE3a,
TEOpusl, METObI
UCCIIEJOBAHMSI.
XapakTepu3oBaTh
OHMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€
MECTO U POJIb CPEU
JPYTUX €CTECTBEHHBIX
HayK.

OneHuBaTh BKJIA]T
OTEUYECTBEHHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH.
OuenuBats posb
OMOJIOTrMYECKUX OTKPBITHH
Y YICCJIEIOBAHN B
Pa3BUTHUU HAYKH U
[IPaKTUYECKON
NEITEILHOCTH JIIONIEN.
[epeuncnsats npodeccun,
CBS3aHHBIE C COBPEMEHHOM
6uosorueii.

[IpuBOIUTE IPUMEPHI
IIPAKTUYECKOTO
WCIIOJIb30BAHUS



2 TEMA «KUBBIE OPT"AHU3MbI»

2.1

JKuBsnie cucTeMbl U UX
CBOMCTBA

V. T'apsei, ['. Menaens,
B.W. Bepnaackuii, 1.I1.
IIaBnoB, 1.11. Me4HHKOB,
H.N. Basunos, H.B.
Tumodees-PecoBckmit,
Hx. Yorcon, ®@. Kpuk,
J.K. bensies.

Ta6muipl u cxembl: «CBS3b
OMOJIOTUH C JPYTUMHU
Haykamm», «Cucrema
OMOJIOrMYECKUX HayK

JKuBbIe cuCcTEMBI KaK
IpeIMET U3ydeHUs
ouonorun. CBoMCTBa
’KUBBIX CHUCTEM: €IMHCTBO
XUMHYECKOT'0 COCTaBa,
JUCKPETHOCTD U
LIEJIOCTHOCTD, CIIOXKHOCTD U
YHOPSAT0YCHHOCTh
CTPYKTYPBI, OTKPBITOCTbD,
caMOOpraHu3aIus,
CaMOBOCITPOU3BEICHHE,
pa3apaXKuMOCTh,
W3MEHUYUBOCTb, POCT U
pa3BHTHE.
JdeMoHcTpanuu
TabnauLbl U CXEMBI:
«OCHOBHBIE TPU3HAKU
XKHU3HNY, «bronorndeckue
cuctemsl», «CBoiCcTBa

IOCTYDKEHHUH OMOJIOTHU B
MeIHUIMHE, CETLCKOM
XO3SUCTBE,
MIPOMBIITUICHHOCTH 1
OXpaHe MPUPOIBI

PackpsiBath conepxanue
TEPMHUHOB U IIOHATHUI:
JKUBasl CUCTEMA, DJIEMEHT,
HOJICUCTEMA, CTPYKTYPA;
OTKPBITOCTb, BBICOKAs
YHOPSA0YEHHOCTD,
YIPaBIsAEMOCTb,
UEPAPXUYHOCTb.
XapakTepu3oBaThb
CTPYKTYpY U CBOMCTBa
KUBBIX CUCTEM, OTINYHS
XUMHYECKOT0 COCTaBa
00BEKTOB KHUBO 1
HEXHUBOU MPUPOABI, 001N
IPUHLINI KJIETOYHOU
OpraHU3aI1H KUBBIX
CHUCTEM.

CpaBHHBaTH OOMEHHBIC
IIPOLECCH] B HEKUBOM U



2.2

YpoBHeBas oprann3anus
KHUBBIX CUCTEM

JKUBOW MaTepun»

YpoBHU OpraHu3anuu
JKUBBIX CHCTEM:
MOJIEKYJISIPHBIN,
KJI€TOYHBINM, TKAHEBBIM,
OpraHU3MEHHBIMN,
MONYJIAIIMOHHO-BUIOBOI,
AKOCUCTEMHBIN
(OMOTEOIICHOTUYECKHIA ),
ounocdepnniit. [Tpomeccsr,
MPOUCXOMASIINE B )KUBBIX
cucreMax. OCHOBHBIC
MPU3HAKY KUBOTO. JKU3Hb
Kak ¢popma
CyIlIECTBOBaHUSI MaTEPUHU.

JKUBOU IIPUPOLE;
PacKpbIBaTh CMBICI
peakuuii MeTabonu3ma.
OOBACHATH MEXaHU3MBI
CaMOPETYJISIIIUU KUBBIX
CHCTEM Pa3IMYHOIro
UEPapXUUECKOT0 YPOBHS;
PaCKpBIBaTh CyTh
HPUHIUIIOB
HOJIOKUTEIbHON 1
OTpULIATENIbHOM 00paTHON
CBSI3U.

AHanu3upoBarh CBOICTBA
CaMOBOCITPOM3BE/ICHHUS,
pocTa U pa3BUTHSA
OpPraHU3MOB

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
0OMEH BElIEeCTB U
IIPEBpALICHNUE YHEPTUH,
CaMOBOCIIPOU3BEICHUE,
CaMOpETYJISILMSL, Pa3BUTHE,
KU3Hb, HAYYHBIN (aKT,
Hay4YHbI METOJ,
npobiemMa, THIoTe3a,
TEOpus, IPaBUJIO, 3aKOH.
[Iepeunciars npusHaku
JKUBOTO.
XapakTepu3oBaTh
OCHOBHBIE YPOBHU



Hayxu, n3yqaromue
YKUBBIE CUCTEMBI Ha
Pa3HBIX YPOBHSX
OpraHu3aluu.

N3yueHne KUBBIX CUCTEM.
Mertoabl OMOJIOTHYECKON
Hayku. HaOmonenue,
U3MEPEHHE, SKCIIEPUMEHT,
cucTeMaTtu3anusi,
MertaaHnanus. [lonsarue o
3aBUCHUMOM U HE3aBUCHUMOMN
TIEPEMEHHOM.
[InanupoBanue
JKCIIEPUMEHTA.
[TocranoBKa 1 mpoBEpKa
runore3. Hyneas
runiore3a. [lonsitue
BBIOOpKH U €€
JocToBepHOCTH. Pa3dpoc B
OMOJIOTMYECKHX JTaHHBIX.
OreHka I0CTOBEPHOCTH
MOJIyYEHHBIX PE3YIbTaTOB.
IIpynunHel HCKaXEHUS
pe3yIabTaTOB
skcnepuMeHnTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpanuu
Tabmuip! U CXeMBI:
«YPpOBHU OpraHu3aIu
YKUBOU MPUPOIBD»,
«CTpoeHue )KUBOTHOM
KJIeTKN», « TKaHu
JKUBOTHBIX», «CHUCTEMBI

OpraHU3aIlM >KUBBIX
CUCTEM U METO/IbI
OMOJIOTUYECKHIX
HUCCIIEIOBAHUMN.
OnuceIBaTh 0COOCHHOCTH,
XapakTepHbIe AJIs KaXKI0ro
YPOBHSI OpraHU3aluu
YKUBOTO.

HaseiBaTh Haykw,
U3YYaroIlne KUBbIC
CHCTEMBI Ha pa3HbIX
YPOBHSIX OpraHU3allu.
CpaBHuBatTh Mex11y coO0
YKUBBIE CUCTEMBI Pa3HBIX
YPOBHEW OpraHu3aluu U
MPOUCXOISIINE B HUX
npoueccol [loka3piBaTh
pOJIb TUIIOTE3 U TEOPUI B
dbopMupoBaHUU
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPa



HToro uacoB o teme

3
3.1

2

Tema «buojorus KJIeTKn»
Hcropust oTkpeITHS U
W3yYECHUS KIETKH.
Knerounas Teopus

OpraHoOB YEJIOBEYECKOTO
OpraHu3May,
«buoreoneHos3,
«buocdepa», «MeTo bl
M3yYECHUS KUBOU
PUPOABDY.
Oo6opynoBanme:
nmabopaTopHOE
000pyI0BaHUE ISt
MpoBeICHUS HAOTIOICHHUIA,
U3MEPEHHU,
AKCIIEPUMEHTOB.
IIpakTnyeckas padora
«Hcnonb3oBanue
Pa3IMYHBIX METO/IOB MPHU

HU3YyUCHHUHU KHUBBIX CUCTCM).

Kierka — cTpykTypHO-
(yHKIIMOHATbHAS €IMHUIA
xkuBoro. Mcropus
OTKPBITHS KJIeTKH. PaboTbI
P.I'yka, A. JleBenryxa.
Knerounas teopus (T.
IlIBann, M. Hlneiaen, P.
BupxoB). OcHOBHBIE
MTOJIO’KEHNS COBPEMEHHOM
KJIETOYHOU Teopun

PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUM:
KJIETKA, OPTaHEIbI,
9YKapuOTHI, IPOKAPHOTHI,
BHUPYCBHI, LIUTOJIOTHS
(xknerouHas Guosorus),
KJIETOYHAs! TEOPHS.
XapakTepHu3oBaTh
OCHOBHBI€ JTaIlbl Pa3BUTHUS
LUTOJIOTUN



3.2

Meroasl MOJIEKYJIIPHON U
KJICTOYHOH OMojaoruu

1

Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH:
MUKPOCKOTIHSA,
xpomarorpadusl,
aNeKTpodopes, METO
MEUYEHBIX aTOMOB,
muddepeHIranTbLHOe
ueHTpudyrupoBanue,
KYJIbTUBUPOBAHHE KIIETOK.
H3yuenue gpuxcuposanmwvlx
K1emox. DIIeKTPOHHAs
MUKPOCKOTIHS.
Koungoxanvnas
Mukpockonus. Bumanvroe
(npusicusHenHnoe) uzyueHue
KJIeMmoK.

JMemoncTpanuun Tadmuibt
u cxembl: «CBeTOBOM
MHUKPOCKOTI,
«OJIEKTPOHHBIN
MHUKpPOCKOID», «McTopus
Pa3sBUTHSI METOJIOB
MUKPOCKOTIAN.
Oo0opynoBaHme: CBETOBOI
MHUKPOCKOTT;
MUKpPOIpenapaThl
PaCTUTENbHBIX, )KUBOTHBIX
u OaKkTepHaIbHBIX KIETOK.
IIpakTnyeckas padora
«3yueHne MeToa0B
KJIETOYHOM OHojI0rUn
(xpomarorpadus,
anekTpodopes,

PackpsiBath conepxkanue
TEPMHUHOB U IOHATHH:
MUKPOCKOIIUPOBAHHUE,
MPUTOTOBIICHUE CPE30B,
nuddepeHnuaIbLHOe
OKpalIuBaHUeE,
xpomarorpadus,
aneKkTpodopes, METO
MEUYEHBIX aTOMOB,
neHTpudyruponanue,
METO/ KYJIbTYPBhI KJIIETOK U
TKaHEH, METOJI
pexkomOunanTHbix JJHK.
XapakTepu3oBarb
OCHOBHBIE METO/IbI
U3YYECHHUS )KUBOU MPUPOIBI.
['oToBHUTH BpeMEHHBIE
MUKpOTpEenaparsl,
paccMaTpuBaTh UX B
CBETOBOI MUKPOCKOII U
JieNlaTh ONHCaHUE.
OOBACHATDH U COOMIOAATH
MpaBUjia TEXHUKU
MHUKPOCKOTTMPOBAHUS



HToro uacos o Teme
4
4.1

2
Tema «XuMuYecKasi OpraHu3auus KIeTKW»
XUMHUYECKUN COCTaB 2

KieTku. Boga u
MUHEpaJIbHBIE BELECTBA

muddepeHIranTbLHOe
ueHTpudyruponanue,
[1LP)»

XHUMHYECKHI COCTaB
KJIETKM. Makpo-, MUKpO- U
YIbTPAMHKPO3JIEMEHTHI.
Bopna u e€ ponp kak
pacTBOpUTEIISI, pearcHTa,
y4acTHe B
CTPYKTYpPUPOBaHUHU
KJIETKH, TETUIOPETYJISIITUH.
MuHepanbHbI€ BEIlIECTBA
KJICTKHU, NX OMOJIOrIYecKast
poJib. Ponb KaTHOHOB 1
AHMOHOB B KJIETKE.
Jdemoncrpanuu
JlnarpaMMsl:
«Pacnpenenenue
XAMUYECKHX DJIEMECHTOB B
HEXUBOW MIPUPOJIEN,
«Pacnpenenenue
XHMUYECKHX DJIEMCHTOB B
JKABOU TIPUPOJIEN.
TaOnuIbl U CXEMBI:
«Ilepuognyeckas Tadnuma
XAMUYECKHX DJIEMSHTOBY,

PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUM:
3JIEMEHTbI-OMOT €HBbI, AUIOJIb,
BOJIOPOJHAS CBSI3b,
I'UJIPOGUIBHOCTD,
ruipooOHOCTE, TYprop,
MUHEPAJILHBIE BELIECTBA,
OydepHbIe CUCTEMBI, AaHUOHBI,
KATHOHBI.

[Tepeuncnars 0cOOEHHOCTH
XUMHYECKOTO COCTaBa
KJIETKU.

Pa3znuyars Makpo-, MUKpO- U
YIBTPAaMUKPOIJIEMEHTHI,
BXOJISILIIME B COCTAB JKUBOTO U
UX pOJIb B OpraHu3Me.
XapakTepu3oBaTh CTPOECHUE U
CBOMCTBA BOJIBI;, OOBICHSITE
NPUYHHBI €€ 0COOBIX CBOMCTB
1 QYHKIUU B KJIETKE.
IToka3bIBaTh poJIb KATHOHOB U
aHMOHOB B 00€CIIeUeHUN
MIPOLIECCOB



«CTpoeHue MOJIEKYJIbI
BOJIbl», «BerecTBa B
COCTaBE OPraHU3MOB»

KU3HCACATCIIBHOCTHU
(ocMoperymsinus, co31aHue
MeMOPaHHOTO MMOTEHIMAIA,

perymsus paboTsl OCIIKOB),
paboTel Oy(epHBIX crcTeM.
YcTraHaBiIMBaTh B3aUMOCBSI3b

4.2

Opranunueckue BeIiecTBa
KJIETKH — O€JIKU

2

Opranuueckue BEIecTBa
KJIETKH. buonoruueckue
nojauMepsl. benku.
AMMHOKHUCIIOTHBIN COCTaB
0enkoB. CTpyKTypbl
OENKOBOIl MOJIEKYJIBI.
IlepBruuHas cTpykTypa
Oenka, MenTHIHAS CBA3b.
Bropuunas, TpetnuHas,
YETBEPTUYHASI CTPYKTYPBHI.
Henatypanus. CBoiicTBa
6enkoB. Knaccuduxarms

CTpOeHUS U (PyHKIHH
HEOPraHWYeCKUX BEIECTB
KIICTKH

PackpsiBath conepxanue
TEPMUHOB U HOHATHI:
MOHOMEPBHI, TIOJIMMEPHI,
0eok (ITPOTEHH), MENTUI,
AMHHOKHCIIOTA, TICTITHIHAS
CBSI3b, MOJIMIIENTH],
JCHATypaIus,
peHarypars,
IJI00YJISIpHBIE U
¢bubprLIsipHBIE OENKH,
MIPUOHBI.
XapakTepHu30BaTh OENKH,

0enkoB. buonornueckue UX CTPYKTYPHYIO
¢byHKuMU 6e1KoB. [lpuonsl. OpraHM3alUIO U QYHKLIUU
JleMoHCcTpaLun (cTpykTypHas,

[Toptper: JI. Ilonuxr. JHEPreTUYECKas,
Tabmuie! U CXEMBI: CUTHaJIbHasl,

«CTpoeHNE MOJIEKYJIBI perysaTopHas,

oenka», «CTpyKTypbl JBUTATeIbHAs, 3alllUTHA,
0€IKOBOI MOJIEKYJIBI». (dbepMeHTaTUBHAS ).

OobopynoBanue:
XHUMHYECKas Mocyaa u
00opynoBaHuE.

Ha3zeiBaTh xXumMnueckue
OCHOBBI (POPMHUPOBAHUS
CTPYKTYp OEIKOBOM



4.3

Opranunueckue BeIiecTBa
KJIETKU — YTJIEBOJIbI

1

JlabopaTopnasi paGora
«O6HapyxeHue OEIKOB C
IIOMOUIbIO0 KaYECTBEHHBIX
peakuuin»

YrieBoasl.
Monocaxapu/ibl,
Jucaxapuibl,
OJINTOCaxapu/ibl U
nosrcaxapuasl. OOt
IUIaH CTPOEHUS U (PU3HKO-
XUMHYECKHE CBOMCTBA
YTJIEBOJIOB.
buonoruueckue pyHKIUN
YTJIEBOJIOB.
JleMoHCcTpaLun
TaOnuibl U CXeMBI:
«CTpoeHue MOJIEKYJ
YTIIEBOJIOBY

MoJIeKyJIbl. 1IpuBoauTh
npuMepsl GUOPUIUISIPHBIX,
00y IS PHBIX OEJIKOB.
BEINONHATE Ka4eCTBEHHBIC
peakiu Ha OOHApYKEHUE

OEJIKOB B KJIETKE;
OOBSICHSITH TIOJTYYCHHBIS
pe3yIbTaThI

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
YTJIEBO/Ibl, MOHOCAXapU/Ibl,
JCaxapu/ibl,
OJIUTOCaxXapuabl,
HOJIMCaxapyu/ibl, TIII0K03a,
pubo3a, ne3oxkcuprbo3a,
JaKTO3a, MaJbTO3a,
caxapo3sa, Kpaxmall,
TJIMKOT€H, LIEJUTI003a.
Knaccugpunuposars
YTJIIEBOJBI 110 CTPOCHUIO U
NEePEYNCIIATh UX (QYHKIHH.
[TpuBoAUTE pUMEPHI
Pa3IUYHBIX YTIEBOJIOB
(MOHOCaxXapuIoB,
JcaxapuioB,
OJIUTOCAXapHUIOB,
TOJTMCaXapHuIOB)



4.4

4.5

Opranunueckue BeliecTBa
KJICTKU — JIUTIHIbI

HyxJjienHOBbIE KMCIIOTHI.
CrpoeHue u QyHKINH
JHK, PHK, AT®

1

3

Jlummuasl. T'unpodunbho-
ruapohoOHBIC CBOMCTBA.
Knaccudukarus munumnos.
Tpurnuuepusi,
dbochomunuab], BOCKH,
cTepouibl. bruonornueckue
(bYHKINY JIMIUIOB.
OO01ue cBoiicTBa
OMOI0rMYecKuX MeMOpaH
— TEKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO,
HOJIYITPOHHUIIAEMOCTb.
JdeMoHcTpaL U

Talnuibl U CXeMBbI:
«CTpoeHune MOJEKYJ
0312010791 (0): 008

HyxnenHoBbIE KUCIIOTHI.
JHK u PHK. Ctpoenue
HYKJIEMHOBBIX KHUCJIOT.
Hykneoruasl. [Tpunimn
KOMIUIEMEHTApHOCTH.
[TpaBuno Yapradda.
Crpykrypa JJHK —
JIBOMHAs CIIAPAb.
MecToHaxox/1eHne U
ouonoruyeckue GpyHKIUN
JIHK. Buas1 PHK.
Oynkiuu PHK B knetke.
CrtpoeHune MoJeKyIIbl
AT®. Makpospruueckue
cBsA3M B Mosekyse ATO.
buonoruueckue pyHKIUU

PackpsiBath conepxanue
TEPMUHOB U TIOHATHH:
JHMMAJBI, TPUTITULEPHIBL,
dbochonmunuabl, BOCKH,
CTEpPOUIHI,
JMIIONPOTEUHBI,
TJIUKOJIATTU/IBI.
Knaccudunuposatsb
JMIAJBI TIO CTPOCHUIO;
XapaKTepu30BaTh UX
byHKIIUN

PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUM:
N€30KCUPHOOHYKIIEUHOBAs
kucnora (JJHK),
pPUOOHYKJIEMHOBAs KHCIIOTa
(PHK), nykneortun,
HYKJIEO3U]I, A30TUCTHIE
OCHOBaHUS, aJICHUH,
T'yaHHH, [IUTO3UH, THMHH,
ypauul,
KOMIUIEMEHTapHbIE
OCHOBaHUS,
anieHo3uHTpUdOCchar
(AT®), makpospruueckas
CB$13b, CEKBEHHPOBAaHMUE,
reHOMUKA,



AT®. BoccraHoBJIEHHBIE
MEePEHOCUUKH, UX (PYHKIHH
B KJETKE. /[pyeue
HyKaeo3uompughocgamol
(HT®). CexBeHUpOBaHUE
JAHK. Memoowi cenomuxu,
MPAHCKPUNTNOMUKU,
NPOMEOMUKU.
JdeMoHcTpaL U
[Toptpetsr: [Ix. YoTcoH,
®. Kpuk, M. Ywikunc, P.
®panknul, ©. Canrep, C.
IIpy3unep.

TaOmuIe! U CXEMBI:
«HyKkenHOBBIE KUCIOTHIY,
«CTpoeHne MOIEKYJIbI
AT®». OdopynoBanue:
XUMUYECKas MOCyAa U
obopynoBaHue.
JlabopaTopnasi paGora
«HccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY

TPaHCKPUIITOMUKA,
MPOTEOMHUKA.
XapakTepus3oBarsb,
OIUCHIBATh U
CXEMaTU4eCKU U300pakaTh
CTpOCHHE HYKJICOTHAa
JAHK u nBoliHOM ciupaiin
JIHK, cexBeHupoBanue
JIHK.

OnwuceiBatk mporecc
perukannu JTHK B kietke
Y Ha3bIBaTh €T0
OMOoJIOTHYECKOE 3HAUCHHE.
XapakTepu3oBarb
¢ynkuun JJHK.

Paznuyath cTpykTypy u
¢ynxun PHK.
OnuceIBaTh mpoliecc
TPAHCKPUIILIHH.
CpaBHUBATh HYKJIEHHOBBIE
kucnotsl (JJHK u PHK).
XapakTepHu3oBaTh
O0COOEHHOCTH CTPOEHUS U
¢yukuun ATO.
®opMynHMpoBaTh U
OOBSCHSITH TIPUHIIHIT
KOMILJIEMEHTApHOCTU U
npasmio Yapradda



4.6

HToro gyacoB o teme
5

5.1

Meroasl CTpYKTYpHOI
ouooruu

10

Tema «Ctpoenne 1 QyHKIHMH KICTKH

THUIIBI KJIETOK.
[Ipokapuornueckas Kierka

1

CrpykTypHast OMOTIOTHSL:
OMOXMMHYECKUE U
onoduznaeckue
UCCIICIOBAaHHS COCTaBa
MPOCTPAHCTBEHHOM
CTPYKTYPBI OMOMOJICKYI.
Mooenuposanue
CmMpyKmypbl u (YyHKyuil
OUOMONEKY U UX
KOMNIEKCO8.
Komnvromepnuiii ouzatin u
OpeaHuyecKull cunmes
OUOMONEKY U UX
HeNnpupoOHbIX AHAL0208

Tunel KIEeTOK:
SyKapuOTHYECKas U
MPOKAPHOTHYECKASL.
CrpykTypHO-
(yHKIIMOHATIBHBIE
00pa3oBaHMs KIETKH.
Crpoenue
NPOKapUOTUYECKOM
Kietku. Knerounas crenka
OaxTepuil U apxei.
OCoOEeHHOCTH CTPOEHUS
rerepoTpoHOi u
aBTOTpOHOU
MPOKAPHOTHYECKHIX
KJIETOK. MecTo U poiib
MIPOKAapUOT B OMOIIEHO3aX.
JdemoncTpanuu

PackpsiBath conepxkanue
TEPMUHOB U MTOHATUI:
MOJICIIUPOBAHUE,
KOMIBIOTEPHBIN AU3aH.
[Tepeuncnars
MEPCIEKTUBHBIC
HaIlpaBJICHUS HAyYHBIX
HUCCJIENOBaHU B
CTPYKTYPHOI OHOJIOTHH,
pacKpbIBaTh UX 3HAYEHUE
JUTSI METUIIHBI U
CEJIbCKOTO X0351CTBA

OmnuceIBaTh Mpoliece
CropooOpa3oBaHus,
OTMEYaTh €ro 3HaYCHUE
U1l BBDKUBaHUS OaKTepuil
MIPU yXYIIICHUH YCIOBUHA
CYIIIECTBOBAHUSI.
OnuceiBaTh pa3MHOKEHNE
MPOKApHOT.

OneHuBaTh MECTO U POJIb
MIPOKApUOT B OMOLIEHO3aX



5.2

Crpoenue

3YKAPHUOTHYECKON KIIETKH.

IToBepxXHOCTHBIN ammapar
KJIETKH

TaOmuLbl ¥ CXEMBI:
«CtpoeHnue

3YKAPUOTHYECKOU KIIETKW,

«CtpoeHnue
MIPOKAPUOTUYECKOU
KIICTKI»

JKUBOTHOU KJIETKHY,
«CTpoeHue pacTUTEIbHON
KIIETKW».

O0opynoBanme: CBETOBOM
MHUKPOCKOIT,
MUKpOIMpenaparbl
PaCTUTENbHBIX, )KUBOTHBIX
KJIETOK.

IMpakTnyeckas padora
«3yueHne CBOMCTB
KJIETOYHOM MeMOpaHbD»

PackpriBath copeprkanue
TEPMUHOB U ITOHATHUM:
1a3MaTH4eckas MeMOpaHa
(u1azmanemma),
KHUJIKOCTHO-MO3auyHast
MO/IeJIb, MEMOpaHHbIE
oenku (nepudepuueckue,
UHTETPAJIbHBIE),
TIIMKOKANUKC, U Qy3us,
0CMOC, aKTUBHBIHN
TPAHCIOPT, SHIOLMTO3,
(haromuTO3, MUHOIUTO3,
HK30IIMTO3, KIIETOYHAS
CTEHKa, TIa3MOJIECMEI,
CUMILIACT.
XapakTepru3oBaTh
0COOEHHOCTH CTPOCHUS U
byHKIMH
AYKapUOTHYECKON KIIETKHU;
TPAHCIOPT BEUIECTB Yepe3
M1a3MaTHIECKYIO
MeMOpaHy: MaCCUBHBIN 1
aKTUBHBIN TPAHCIIOPT;
paboTy OENKOB-KaHAJIOB,
paboTy HaTpHif-KAINEBOTO
HACcoca; CTPYKTYpY U



5.3

[MuTornmasma u eé
OpraHOMIbI

[Muromnmasma. I{uTo3015.
[utockener. JIBuxeHue
uuroruiazMel. OpraHouabl

kieTku. OnHoMeMOpaHHbIE

OpraHOUbI KJIETKH:
SHJIOTIJIa3MaTHYeCKas CeTh
(BI1C), anmapar ['onbmxu,
JU30COMBI, UX CTPOEHHUE U
bynkun. Bzaumocss3b
O0JTHOMEeMOpaHHBIX
OpraHOUOB KJIETKH.
Crtpoenue rpanyJIsipHOrO
petukynyma. Mexanusm
Hanpaeienusi OeiKos 8
JI1C. Cunres
PacCTBOPUMBIX OCIIKOB.
CuHTE3 KJIETOYHBIX

(GYHKINU KIETOYHOU
CTEHKH pacTeHUH U IprOOB

OpraHoujia B KJIE€TKE.
OOBACHATH COOBITHS,
CBSI3aHHBIE C
BHYTPHKIJIETOYHBIM
NUILEBAapPEHUEM, €T
3HAa4YCHHUE JIJIsl OPTaHu3Ma.
OTmeuatb 3HaYeHUE
IIUTOCKEJIeTa;
XapaKTepu30BaTh €ro
AIIEMEHTHI
(MUKpPOTPYOOUKH,
MUKPO(pUITAMEHTHI,
POMEKYTOUHBIE
¢uIaMeHTsl), UX POJb B
KHU3HEIEATEIIbHOCTH
KJIETOK U TKaHeHl



MeMOpaH. ['maakmii
(arpanyJIApHBIiN)
SHJIOIIA3MaTUYECKU I
petukyiym. CekpeTopHas
¢byHKUMA anmapara
INonsmxu. Mooughukayus
Oenkoe 6 annapame
Tonvoorcu. Copmuposka
Oenkoe 6 annapame
Tonvoorcu. Tpancropt
BEIIIECTB B KJICTKE.
Bakyonu pacTUTenpHBIX
KJIeTOK. KileTouHbIi COK.
Typrop. IlonyaBToOHOMHBIE
OpTaHOM[IbI KJICTKH:
MUTOXOHJIPHH, TIIIACTU/IBL.
Ipoucxoxcoenue
MUMOXOHOPUUL U NAACTUO.
Cumbuoeenes (K.C.
Mepeorckosckuii, JI.
Mapeynuc). CtpoeHue u
GYHKIIUN MUTOXOHAPUN U
mnactua. [lepsuunele,
BTOPUYHBIE U CIIOKHBIE
TUTACTHIBI
(OTOCUHTE3UPYIOLIUX
HYKApHOT. XJIOPOILIACTHI,
XPOMOILTACTHI,
JIEHKOTIIACTHI BBICIIIUX
pacTeHui.
JdeMoHcTpanuu
IToprpertsr: K. C.
MepexkoBckuit, JI.



Maprymnuc.

TalGnuipl U CXeMBbl:
«Ctpoenue
9YKapHOTHYECKOM
KieTkn», «CtpoeHue
’KMBOTHOMN KJIETKW»,
«CTpoeHue pacTUTEIbHON
KJIeTKn», «CTpoeHue
MUTOXOHJIPHUY.
OobopynoBaHme: CBETOBOI
MHUKPOCKOIT;
MHUKpOIpenapaTsl
PacTUTEIbHBIX, )KUBOTHBIX
KJIETOK.

IIpakTnyeckas padora
«W3yueHue 1BUKEHUS
LUTOIJIa3MbI B
PACTUTENBHBIX KIIETKaX».
JlabopaTopnasi padora
«HccnenoBanue
1a3MoJn3a u
JIEIUIa3MOJIn3a B
PaCTUTENBHOMN KIIETKE»



5.4

5.5

HemeMmOpaHnHbIe 1
OpraHOU[Ibl KJIETKH

Crpoenue u pyukuuu saapa 1

HememOpanusie
OpPraHOM[Ibl KJIETKH
Crpoenue u GyHKIUU
HEMeMOpaHHBIX
OpPTraHOMJIOB KIICTKH.
PuGocomsi.
IIpomesicymounvle
Gunamenmol.
MuxpopuIaMeHTHI.
Axmunosvle
MUKpoghunamenmeoi.
MBpll1eyHble KIETKH.
Axmunogvle KomMnoneHmol
HeMbIUUEeYHbIX KIeMmOK.
MuxkpoTpyOouKy.
Knerounslii eHTp.
CrpoeHue u ABHKEHUE
KTYTUKOB U PECHUYEK.
MuxkpotpyOouku
UTOIUIa3Mbl. LleHTpHrob.
benku, accoyuuposannvle
¢ MUKpoguiamenmamu u
MUKPOMPYOOUKAMU.
Momopnvie 6enxu.
JdemMoHcTpauuu
TaOauIEl 1 CXEMBL:
«CtpoeHue KUBOTHOU
KJIeTKn», «CTpoeHue
PacTUTENbHON KIETKH»
SAnpo. O6omouka siapa,
XpOMaTHH, KapHOIUIa3Ma,
SPBIIITKA, UX CTPOSHHUE U
¢byHkumu. SInepHbiit

PackpsiBath conepxkanue
TEPMHUHOB U OHATHUH:
pubocoma, moImcoma,
MHUKPOTPYOOUKH, TyOYIIHH,
KJIETOYHBIW LICHTP
(meHTpocoma), IEHTPHOJIH,
neHrpocepa, KryTHKH,
pecHHUKH, Oa3aibHOE
TeJbLIE.

XapakTepu3oBartb
HEeMeMOpaHHBIe
OpraHoubl KIETKHU, UX
CTpOeHHE U (PYHKIIUU

PackpsiBath conepxanue
TEPMHHOB U TIOHATHUI:
PO, siepHast 000JI0UKa,
SJIEpHbIE TIOPBI,



5.6.

CpaBHHTENbHAS
XapaKTepUCTHKA KIETOK
9YKapuOT

OETIKOBBIN MaTPHKC.
[IpocTpancTBenHoe
PacToNI0KEHUE XPOMOCOM
B uHTep(da3zHOM sipe.
Dyxpomamun u
2cemepoxpomamuH. beaxu
XpOMaTHHA — TUCTOHBI.
Jlunamuxa s0epHoti
0007104KU 8 MUmo3se.
Aoepuwiti mpancnopm.
KiteTounbie BKIIFOUCHUSI.
JdeMoHcTpanun
Tabnuibl U CXEMBI:
«Aapo»

CpaBHHTENbHAS
XapaKTePUCTHKA KIETOK
JYKapuoT (PaCTUTEIHHOM,
KHUBOTHOMU, TPUOHON).
JdemMoHcTpauuu
TabGnuIre! U cXeMBbI:
«CtpoeHnue
9YKapUOTHYECKOM
KJIeTkn», «CTpoeHne
KUBOTHOU KJIETKI,
«CtpoeHne pacTUTENbHON
KIIETKIY.
OobopynoBanue: CBETOBOM
MHUKPOCKOTI;

HYKJIeOoTIa3ma
(kapuoruiazma), reHOM,
XpOMAaTHH, YyXpOMaTHH,
reTepOXpPOMaTHH,
SITPBIIITKO, XPOMOCOMBI,
HEHTPOMEpa, KWHETOXOP,
KJIETOYHBIC BKIIFOUCHUSI.
XapakTepu30BaTh
KJIETOYHOE SIIPO KaK IEHTP
YIpaBJICHUS
KHU3HECATCILHOCTHIO
KJICTKH; TCHETUYCCKUIA
anmapart KJICTOK dyKapHoT,
cTpoeHue U QyHKIHH
XpOMOCOM.

OnuceiBaTh CTPYKTYPhI
SJIpa ¥ UX B3aUMOCBSI3b C
OpPraHOUJAaMH LUTOTLIA3MbI

XapakTepru30BaTh TUIIBI
KJIETOK 9YKapHOT:
pacTuTenbHas, )KUBOTHAS,
rpubHasi.

CpaBHUBaTh MEX]ly cOO0M
CTpOEHUE U
KHU3HEEATSITHHOCTD
HYKapHUOTHYECKUX KIIETOK
Y pOJTb TIPOKAPHOT B
OuoreHo3ax



Htoro yacoB 1o teme

6
6.1

8

MHUKpOIpernaparbl

PACTUTCIIbHBIX, )KUBOTHBIX

KJIETOK.
JlaGopaTropHnas pabora
«3ydyenue crpoenus
KJIETOK Pa3ju4YHbIX
OpPraHU3MOB»

Tema «O0Men BEIIECTB U MPEBPAINCHUEC JHEPIUHA B KJIECTKE)

OOMEH BEILECTB —
MeTa0O0IN3M

3

AccuMuindanusg u
JUCCUMMIISALIUS — JIBE
CTOpPOHBI MeTaboIU3Ma.
Tunsl oOMeHa BEIIeCTB:
aBTOTPODHBIN U
rerepoTpodHbIi. YuacTue
KHCJIOPO/ia B OOMEHHBIX
nporeccax.
OHepreTuyeckoe
o0ecrieyeHre KIeTKu:
npespamieaue ATO B
0OMEHHBIX Ipoleccax.
depMEHTaTUBHBIN
XapaxkTep peakuun

KJIETOYHOI'0 METa0O0JIM3Ma.

DepMeHTHI, UX CTPOCHHUE,
CBOIICTBa U MEXaHU3M
neiictBus. KopepMeHThI.
Otnuunst GepMEHTOB OT
HEOPraHUYECKUX
Karanu3aTopos. benku-
aKTUBATOPHI U OENKU-
WHTHOUTOPBI.

PackpeiBaTh copepxanme
TEPMUHOB U IIOHATHUM:
0OMeEH BelecTB
(MeTabou3Mm),
ACCUMUJISALIUS
(anabonu3m), unu
IJIACTUYECKHUI OOMEH,
JICCUMUITSATINS
(xaTabonusm), win
SHEPTreTUYECKUil OOMEH,
aBTOTPOdBI, FeTepoTPOPHI,
aHa’poObl, a3poOBl,
(epMeHTbI, aKTUBHBIN
IEHTp, CyOCTpaTHast
cneun(UIHOCTb,
Ko(epMeHTHI, OeTTKU-
aKTUBATOPbI U OEIKHU-
WHTUOUTOPHI.
[Iepeuncnars
0COOEHHOCTH
IUTACTHYECKOTO U
SHEPreTHYecKoro ooMeHa
B KJIETKE; yCTaHABINBATh



3aBUCUMOCTb CKOPOCTH
(bepMEeHTaTUBHBIX peaKkIuit
OT Pa3JIMYHbIX (PAKTOPOB.
JdemoHcTpanuu

TabmuIel U CXEMBI:
«DOTOCUHTESY,
«DHEpPreTUUeCKuit
oOmen», «buocunres
oenka», «CtpoeHue
dbepmeHTay,
«XEeMOCHHTE3Y.
Oo0opynoBaHme: CBETOBOI
MHUKPOCKOTT,;
o0opyaoBaHue A
MPUTOTOBIICHHS
MOCTOSIHHBIX ¥ BPEMEHHBIX
MUKpOIIpEnaparos.
JlabopaTopnasi padora
«3yuenue
KaTaJIMTHYECKOM
aKTUBHOCTH (DEpPMEHTOB
(Ha mpuMepe aMuIIa3bl WK
KaTaasbl)».
JlabopaTopnasi paGora
«3yuenue
(hepMEeHTaTHBHOTO
pacuienjeHus nepokcuia
BOJIOPOJIa B PACTUTEIbHBIX
Y )KUBOTHBIX KJIETKaX»

B3aMMOCBSI3b MEKIY
IJIACTUYECKHUM U
YHEPreTHYECKUM
0OMEHOM.

Paznuuathk THIIBI OOMEHA
BEIIECTB: aBTOTPOQHBIN U
reTepoTpOQHBIN.
[Toka3bIBaTh POJIHL
KHCJIOPOJIa B OOMEHHBIX
mpoiieccax.
CxeMaTnyecku
n300pakaTh CTPOCHUE
depmeHTa.

Otianvarh GEPMEHTBI OT
HEOPTaHUYECKUX
KaTaJn3aTopoB U
OTIPE/ICIISATH UX POJIb B
(GYHKITMOHUPOBAHHUH
JKUBBIX CHCTEM, B
MPOMBIIIIEHHOCTH, B
MEIUIINHE, B
MTOBCEIHCBHOW JKU3HU
YyeJoBeKa.

CTaBUTD HKCIIEPUMEHT 1O
BBISIBJIICHUIO
KaTaJuTHIeCKOMN
AKTUBHOCTH MEPOKCHUIA3HI,
aMuIa3bl, OOBICHITH
MOJTy4YEHHBIEC PE3yIbTAThI



6.2

ABTOTpO(HBIH THIT 0OMEHa
BemectB. PorocunTes

2

IlepBHUYHBI CUHTES
OpraHUYECKUX BEIIECTB B
kieTke. oToCuHTES.
Anokcueennwvii u
OKCU2eHHbIll homocunmes
y bakmepuil.
Ceemocobuparowue
nUeMeHmbl U NUSMeHMbl
DPeaKyuoHHo20 yenmpa.
Pounb xsoporuiactos B
nporecce GOTOCHHTE3A.
CBeroBasi 1 TEeMHOBas
¢bazpl. Domoovixanue, C3-,
C4- u CAM-munsi
gomocunmesa.
[TpoayKTUBHOCTH
dboTtocunTe3a. Brnusinue
pa3INyYHbIX (JaKTOPOB Ha
CKOPOCTh (POTOCHHTE3A.
3HavyeHue GOTOCUHTE3A.
JleMoHCcTpaLun
IHoprpersr: k. IIpuctiy,
K. A. Tumupsses.
TaOmuIel U CXEMBI:
«DoTocuHTE3»

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
dorocunTe3, Pa3sl
dboTocuHTE3a (CBETOBAS,
TEeMHOBasl ), (HOTOH3,
dbochopuupoBaHue, UK
KanbBuna, HAJ1®+
(mepeHoCYnK BOJIOpOa).
XapakTepu3oBaTh
IUTACTUYECKUI OOMEH Kak
aTan ob1ero oOMeHa
BEIIECTB; COOBITHUS
¢dorocunTe3a (peakuuu
CBETOBOM M TEMHOBOM
¢a3); poib XJIOPOILIACTOB B
nporecce poTocuHTE3A.
BrISBIATE IPUYUHHO-
CJIEICTBEHHBIE CBS3H
MEX]y MOTJIOIIEHUEM
COJIHEYHOH DHEPruun
XJOPOPHUIIIOM U CHHTE30M
Mosiekyn ATO.
CpaBHHUBATH UCXOJTHBIE
BELIECTBA, KOHEYHbIE
POIYKTHI M YCIIOBHUS
MIPOTEKAHUS PEAKIINI
CBETOBO U TEMHOBOH (a3
dorocuHTE3A.
YcranaBinuBaTh
B3aMMOCBS3b MEKIY
dboTocuHTE30M U
NBIXaHUEM, CBETOBOM U
TEMHOBOW PEeaKIUsIMU



6.3

ABTOTpO(HBIN THIT
oOMeHa BEIECTB.
XEeMOCHHTE3

XEMOCUHTES.
PaznooOpasue
OpraHU3MOB-
XEMOCHHTETHKOB:
HUTPUDULHMPYIOLITIE
OakTepuu,
xKenezo0akTepuu,
cepobakTepuu,
BOJIOPOJIHBIE OAKTEPUU.
3HaueHue XEeMOCHHTE3a.
JdeMoHcTpanuu
[Toptpetsr: C. H.
Bunorpanckui, I'. A.
3aBap3HuH.

Talnuibl U CXeMBI:
«®DOTOCHUHTE3Y,
«XeMOCUHTE3»
JladopaTopnasi padora
«CpaBHEHHE NIPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»

¢dorocunTe3a.
OueHuBaTh 3HaYCHHE
doTocuHTE3a TS KUZHH
Ha 3emiie

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
XEMOCHHTE3.

OOBSCHUTD CYITHOCTD
XEMOCHHTE3a, paCKphIBaTh
€ro 3HaueHue B Ouocdepe.
[TpuBOAUTE pUMEPHI
XEMOCHHTE3UPYIOIIAX
Oaktepuii
(auTpuduIMpyrOIIe
Oaktepuu,
xKele300aKTepuu,
cepoOakTepuu,
BOJIOPOJIHBIE OAKTEPUN) U
XapaKTepu30BaTh UX
KHU3HENIEATSITHHOCTD.
CocTaBisTh ypaBHEHHUS
peaKkuuii XeMOCHHTE3A.
CpaBHHBATh XEMOCHHTE3 C
dhoTocHHTE30M



6.4

DHepreTu4ecKuii 0OMeH —
TCCUMUIISIIAS

3

AHa’po0OHBIE OPraHU3MBI.
Bupl 6poxeHust.
[IponykTbl OpOXKEHUS U UX
MCIIOJIb30BaHUE
4eJI0BEKOM. AHapOOHbBIE
MUKpPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUU
1 BO30yauTenu 6one3Heil.
ABpoOHBIE OPraHU3MBI.
DTanbl SHEPreTHIECKOr0
oOMeHa.
[ToaroToBUTENBHBIN 3TAI.
['mukonus —
OeCKHUCIOpOIHOE
PaCIICTVICHUE TITFOKO3BI.
buonoruueckoe
OKHUCJICHHE, WIN
KIIETOYHOE JbixaHue. Ponb
MHUTOXOHJPHUH B
npolieccax
OMOJIOTUYECKOTO
okucnenud. [{luknuueckue
peakiuu. OKUCITUTEIBHOE
dochopunupoBanue.
Ouepeus memopannozo
2paoueHma npomoHos.
Cunmes AT®: paboma
npomonuou AT®-
cunmaswl. [Ipenmyiecta
a’poOHOTO MyTH OOMeHa
BEILECTB Mepe
aHAPPOOHBIM.

Db dexTuBHOCTD

OposkeHue, OMOIOrHIeCcKoe
OKHCJICHUE (JIBIXaHHE),
uuki Kpeoca,
OKHCIIUTEIbHOE
bochopmmpoBanue,
MIPOTOHHBIN TPAIUEHT,
nporoHHast AT®-cuHTasza.
[lepeuuncnsaTe
0COOEHHOCTH
SHEPreTHYecKoro ooMeHa
B KIICTKE.

OnuceiBaTh TAIbI
SHEPreTUYecKoro oOMeHa
(OArOTOBUTENBHBIN,
OECKUCIIOPO/IHBIH,
KHCJIOPOJIHBIN)
CPaBHHUBATh UX MEKIY
co00H.

XapakTepu3oBaTh pEAKIINU
TIIMKOJIHN3a, OpOXKeHus,
KJIETOYHOTO JIbIXaHUSI.
YcranaBnuBaTh
B3aMIMOCBSI3b MEXKTY
TTIMKOJIN30M, KIIETOYHBIM
JBIXaHUEM U CHHTE30M
Mousiekysn ATO.
CocTaBnaTh ypaBHEHUs
OCHOBHBIX ITAIlOB
HHEPreTHYeCKOro ooMeHa
B KIICTKE.

PaccuuteiBath
HEPTETHYCCKYIO

3¢ (HEeKTUBHOCTH



OHCPICTUUCCKOTO oOMeHa. TJIMKOJIN3a U

JleMoHCcTpanun OHOJIOTrMYECKOr0o
[Toptpetsr: B. A. OKHCJICHUSL.

OHrenbrapar, I1. HasriBath ucxoguenie
MuTuenn. BeIeCcTBa, KOHCUHBIC
Tabmuie! U CXEMBI: MPOJYKTHI U YCIOBUS
«OHepreTHYecKuit IIPOTEKAHUs peaKLni
oOMeHn». HHEPreTHYECKOro oOMeHa.
JlabopaTopHasi padora CpaBHHBaTh

«CpaBHEHHE POLIECCOB HHEPreTHYECKYIO
OpO’KEHUS U AbIXAHUSD) 3 PEKTUBHOCTD

OECKUCIOPOAHOTO U
KHUCJIIOPOJHOTO JTAroB
KOHEYHBIE TIPOYKTHI 1
YCIIOBHSI TPOTEKAHHS
peaKLuii SHEPreTUIECKOTo
oOMeHa 3HEepPreTUYecKoro
oOMeHa

HToro gacoB 1o teme 9
7 Tema «HacnencrBennasi HHpopManusi u peaau3anus e€é B KJIeTKe»



7.1

Peaknun MaTpu4HOro
CHUHTE3a

Peakuuu MmatpuyHoro
cuHte3a. [IpuHnun
KOMILIEMEHTApPHOCTH B
peakusaX MaTPUYHOTO
cuHTe3a. Peanmzanus
HacJIeICTBCHHON
nH(pOpMaIHH.
I'eneTnueckuii Koz, ero
cBoycTBa. Tpanckpunuus —
Matpuunblii cuaTe3 PHK.
[IpuHUIHKIIBI TPAHCKPUTIITUU:
KOMILJIEMEHTApPHOCTb,
AHTHUIIAPAIUICTLHOCTD,
ACUMMETPUYHOCTb.
Cospesanue mampuunwix
PHK 6 sykapuomuyeckoti
knemke. Hexooupyiowue
PHK.

JdemMoHcTpauuu
[Toptper: H. K. Konb1os.
Tabnuibl U CXEMBI:
«buocunTes Genkay,
«I'eHeTHYeCKU KOI»

PackpsiBath conepxkanue
TEPMUHOB U ITOHSATUI: TEH,
TeHETUYCSCKUN KO, KOJIOH
(TpHUILIET), CTON-KOOHBI,
MaTpula, MaTPUYHbIN
CUHTE3, TPAHCKPUIILIUS,
PHK-nonumepasa,
MIPOMOTOP, CILJIAHCHUHT,
HUHTPOH, 3K30H.
XapakTepu3oBaTh peaKun
MaTpUYHOT'O CUHTE3A,
CBOMCTBA F€HETUYECKOTO
KOJ1a.

OnuceIBaTh dTAIbI
TPAHCKPUIILIUU U
TPaHCISLUY;
YCTaHABIIMBATh
B3alMOCBS3b MaTPUYHBIX
peakuil B KIETKE;
CXeMaTU4YeCKH N300pakaTh
MaTpUYHbIE PEAKLIUH
TPaHCKPUIILIUU U
TPaHCIALUN.

Pemats Ononornueckue
3a/1a4 Ha ONpEEICHUE
IIOCJIEI0BATEILHOCTH
Hykineotuaos JJHK u
MPHK, npumensis 3Hanus o
peaxKuusax MaTpUYHOTO
CHUHTE3a, TEHETUYECKOM
KOJIe, IPUHIIUIIE
KOMIUIEMEHTApHOCTH



7.2

7.3

Cunres Oenka

MexaHu3MbI SKCITPECCUH
TE€HOB

2

TpanciAnus u e€ 3rarsl.
VYyacTue TpaHCIIOPTHBIX
PHK B GuocunTese Oelka.
VYcmoBus OmocuHTe3a
6enxa. Koguposanue
aMHUHOKHUCIIOT. Ponb
pubocom B OMOCHHTE3E
Ocnka.

JdeMoHcTpaL U
TabauLbl U CXEMBI:
«buocuntes 6enkay,
«]'eHeTUECKUN KO

Cospemenubie
npeocmasieHust o
CMpoeHUlU 2eHO8.
Opranusaius reHoma y
MIPOKAPHOT U DYKAPHOT.
Perynsmus akTHBHOCTH
TCHOB y MPOKAPHOT.
I'umote3a onepona (D.

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
TPAHCISIUS, AHTUKOJIOH,
TPHK, amunoanmn-TPHK-
CHHTeTa3a (Kojaa3a),
noyimpudocoma
(mommucoma).
XapakTepus3oBaTh
CBOWCTBA F€HETUYECKOTO
KO7a.

OnwuceIBaTh ATAIBI
TPaHCISALUU U
CXEMaTHYEeCKH M300paxkaTh
MaTpUYHBIEC PEAKIIUU
TPAHCIISIUH.

Pemars Ouonoruueckue
3a/1aud Ha OTpeIeTICHUe
aaTukonoHoB TPHK,
MOCJIEIOBATEILHOCTH
AMUHOKHCIIOT B MOJIEKYJIE
OeJka, MpUMEHSISl 3HAHUS O
pEaKIusIX MaTPUIHOTO
CUHTE3a, TEHETUYECKOM
KOJIe, TPUHIINIIC
KOMILJIEMEHTAPHOCTH
TCHOB y MPOKAPHOT H
3yKapHoT.
XapakTepru3oBaTh
runore3y onepoHa (.
Kaxo6, XK. Mano).
OnuceiBaTh MEXaHU3M
TOJ/IEPKAHUS KIIETOYHOTO
romMeocrasa



7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanmonnas
ouonorus

Kako0, XK. Mano).
Monexynaphvie
MeXaHu3Mvl IKCnpeccuu
2eHos y aykapuom. Ponb
XPOMAmMuHa 8 pe2ynsayuu
pabomul cenos. Perynsmus
0OMEHHBIX IIPOIIECCOB B
kietke. Knerounsrit
roMeocCTas.
JdeMoncTpanun
TabnauIpl ¥ CXEMBI:
«buocunres 0enkay,
«['eHeTHYECKUIT KO

Bupycel — HekileTOUHbBIE
(hOpPMBI KU3HH U
00JMraTHbIe Mapa3uThl.
CrpoeHne npocThIX U
CJIO)KHBIX BUPYCOB,
PETPOBUPYCOB,
OaxTepruodaros.
Kuzuennwrti yuxn JJHK-
cooeparcauux 8UPYcos,
PHK-cooepoicawux
supycos, bakmepuoghazos.
Obpamuas mpauckpunyusi,
pesepmasa, unmezpasd.
Bupycuble 3a601eBaHMs
YeJI0BEKa, )KUBOTHBIX,
pactenuii. CITU/I,
COVID-19, counanbHbie U
METUIIMHCKUE TIPOOIEMBI.
Buoungpopmamuxa:

PackpsiBath conepxanue
TEPMUHOB U TIOHSATHIA:
BUPYC, BUPHOH,
CEpALEBUHA, KaTICULI,
oOpaTHasi TpaHCKPHIILIUS,
PETPOBUPYCHIL,
OaxTepuodar, BUpyc
UMMYyHOJepHUIINTA
yenoseka (BUY),
IIPUPOIHO-04YaroBble
MH(EKINH.
XapakTepru3oBaTh BUPYCHI,
PETPOBUPYCHI U
OaxTepruodaru Kaxk
BHYTPHKJIETOYHBIX
Mapa3uToB MPOKAPUOT U
JYKapHoT.

N3narate runotespl
9BOJIIOLIMOHHOTO



HToro uacoB o Teme

8

9

Tema «  Ku3HEeHHBIH UK KJIETKH»

uHme2payus u aHaiu3
OONBLUIUX MACCUBOB
(«bigdatay») cmpykmypHovix
OUONOCUYECKUX OAHHDIX.
Hanomexnonozuu 6
ouonocuu u meouyune.
LIpoepammupyemvie
@yukyuu 6enxos. Cnocobwi
00CmasKu 1eKapcma.
JdeMoncTpanun

[TopTper: . U.
HMBanoBckuii. TaOmuue! u
cxeMbl: «I'eHeTUYeCKui
Ko», «Bupycseo»,
«baxTepuodarm.
IMpakTnyeckas padora
«Co3manue Moenn
BUpYCa»

IPOUCXOXKIEHUS BUPYCOB.
OnuceIBaTh MEXaHU3M
B3aMMO/JICHCTBUS BUpYyCa U
KJICTKU, HHPEKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepu3oBaTh
MEXaHU3Mbl BEpTUKAIBHON
Y TOPU30HTAJIBbHOMN
nepeJaud BUPYCOB;
3a00JIeBaHUS KUBOTHBIX U
pacTeHui, BbI3bIBAEMbIEC
BHUpYyCamH.

HaseiBaTth BUpycHbIE
3a00J1€eBaHus,
BCTpEYaIOLIUeCs y
YEJIOBEKa: IPHUIII,
KJICIIIEBOM PHIIE(DATUT,
rematut, COVID-19,
CIInA.

Cobmnronate npaBuiia
MOBEJICHUS B OKPY KAKOIIEH
IIPUPOJHON cpene, Mep
npoUIaKTUKU
pacrpocTpaHEHUs
BUPYCHBIX 3a00JieBaHuM (B
ToM unciie BUY-
UH(EKIINN)



8.1

8.2

JKY3HEHHBIN TUKIT KIIETKH

Matpuunsiii cuntes JJHK.
XpOMOCOMBI

1

2

KieTo4Hpli UKL, €T0
NIEPUO/IbI U PETYIISALIMS.
WuTepdaza u Muto3.
Oco0eHHOCTH MPOLIECCOB,
IIPOTEKAIOIINX B
untepdaze. [loaroroska
KJIETKH K JCJICHUIO.
[IpecunTeTnueckuii
(mocTMUTOTHYECKUH),
CUHTETUYECKHUH U
MMOCTCUHTETUYECKU I
(IpeMUTOTHYCCKUIN)
HeprOJIbI UHTEP(A3HI.
JdeMmoHcTpanun
Tabnuibl U CXeMBI:
«KU3HEHHBIN UK
KJIIETKI», « MUTO3»
Matpuunsiii cunte3 JJTHK —
peruukanus. [IpuHIMIBI
pernkannu JJHK:
KOMIUIEMEHTAPHOCTb,
NIOJyKOHCEPBAaTUBHBIN
CUHTE3,
AQHTUIIAPAIUIEIbHOCTD.
MexaHu3M permKanun
JIHK. XpomMocOMBL.
CrtpoeHne XpoMocoM.
TenomMepsl u Tenomepasa.
XpOMOCOMHBIH Habop
KJIETKU — KQpUOTHIL.
JIMIIITONMTHBIN U
raruIonTHBIN HAOOPBI
XpomocoM. ['oMonoruunsie

PackpsiBath conepxkanue
TEPMUHOB Y MOHSTHI:
KJIETOYHBIM ITHKI,
uHTepdasa.

[Tepeuncnars nepuoas
JKM3HECHHOT'O IIUKJIa KJISTKU
U XapaKTepHU30BaTh
MPOTEKAIOIINE B HUX
MPOLECCHI

peIUIMKallMOHHAs BUJIKA,
XpPOMOCOMa, XPOMOCOMHBIN
Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI,
LIEHTPOMEPA, KAPUOTHII,
raruIONAHBIN U
JUTUIONIHBIN HaOop
XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, MTOJIOBBIE
XPOMOCOMBL.
XapakTepus3oBaTh
CTPOEHHE XPOMOCOM,
KapyuOTUIIOB OPraHU3MOB.
[lepeuncnaTh NpUHLIUIIBI
perukanuu JJHK u naBath
MM COJIEPKATEIbHYIO
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I[eJ'ICHI/Ie KJICTKHU — MUTO3

2

xpomocomsbl. [TonoBbIe
XPOMOCOMBI.
JdemMoHcTpanuu

TabGmu1s! U cXeMbl:
«OKW3HEHHBIN LUK
KJIeTKN», «CTpoeHue
XpomMocomy, «Permnmkanus
JAHK».

O06opyaoBaHHe: CBETOBOI

MUKPOCKOII;

MUKpoImpenaparsl: «Muto3

B KJIETKAX KOPEIIKa JIyKay.
JlabopaTopnasi padora
«M3y4yeHne XpoMocoM Ha
T'OTOBBIX
MHKpOIIpenapaTax»

JleneHue KJIeTKu — MUTO3.
Cragnu MATO3a B
MPOUCXOSAIINE B HUX
npoueccsl. Tunel MuTo3a.
Kapuokunes u nuTokuHes.
buonormueckoe 3HaueHNE

XapaKTePUCTHKY.
OnuceIBaTh MEXaHU3M
perukanuu JJTHK.
Cxemarnuecku
n300paXkaTh CTPOCHHE
MeTada3Hol XpPOMOCOMBI.
Paznuuars XpoMOCOMBI Ha
MUKpOIpernaparax u
MUKpohoTOoTrpadusix

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
MUTO3, Ipodasa, MeTadasa,
anadaza, renodasa,
KapHOKHHE3, IINTOKUHE3,
BEPETEHO JIeTICHMS,
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PGFYJ'ISIHI/ISI KHU3HCHHOTI'O
OHKJIa KJICTOK

MHTO3Q.

JdemoHcTpanuu

TaOnuIbl # CXEMBI:
«KU3HEHHEBIN 1TUKII
KieTkn», «CtpoeHue
XpOMOCOM», «Peruinkanus
JAHK», «Muto3s».

OobopynoBaHme: CBETOBOI

MHUKPOCKOII;

MUKpomnpenaparsl: « MUTo3

B KJICTKAax KOpPCHIKaA JIYKa».
JlaGoparopHasi pabora
«Habmonenne MuTo3a B

KJICTKAaX KOHYMKa KOPCIIKa

nyka (Ha TOTOBBIX
MUKpOIIpernaparax)»

PGFYJU[III/ISI MHUTOTHUYECKOI'O

KT KJICTKH.
[Iporpammupyemas
KJIETOYHas THOENb —
aronTo3.

Knerounoe snpo,
XPOMOCOMBI,
(yHKIMOHANbHAS
reHOMHKa. Mexanuzmul
npoaugepayuu,
oughghepenyuposxu,
cmapenus u eudenu
xknemok. «{ugpposas
K1emKay —
buoungopmamuyecxue

MmeTadas3Has IIacTHHKA,
00opo3/a JAeNeHus.
[Tepeuncinars
MOCJIENOBATENLHOCTh
CTaguil MUTO3a U
OMHCHIBATH MPOUCXOISIINE
Ha HUX MPOIECCHI.
CpaBHHBaTh OCOOEHHOCTH
MPOTEKAHUS MUTO3a B
pPacTUTEIbHBIX U
JKUBOTHBIX KJIETKaX.
OOBACHATD
OHOJIOTHYECKHUI CMBICT
MHTO3A.

PazauuaThk cTaguy MuTo3a
Ha MUKpoIIpenaparax u
MUKpogoTorpapusix

PackpsiBath conepxanue
TEPMUHOB U MOHSATHUM:
arnornTo3, npouudepanus,
g depeHIpoBKa.
XapakTepru3oBaTh
peryJsiiuio
MHUTOTHYECKOTO ITUKJIA
KJICTKH.

OOBACHATD
OMOJIOTUYECKHIT CMBICTT
3anporpaMMHPOBAHHON
KJIETOYHOU THOENH —
anomnTo3a.
YcranaBnuBaTh
B3aUMOCBS3b MEXKIY



Htoro yacoB 1o teme

9
9.1

6

Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»

OpraHI/IBM KaK €IUHOC
eJI0€

1

Mooenu
DYHKYUOHUPOBAHUSL
KIemKU.

JdemoHcTpauuu

TaOmuIel ¥ CXEMBI:
«KU3HEHHEIN TUKIT
KJIeTKn», «CTpoeHune
XpomMocom», «Perukanus
JHK», «Mwuto3»

buonornueckoe
pa3Ho00pa3ue OpraHu3MoB.
OOHOKJIETOYHEIE,
KOJIOHHAJILHBIE,
MHOT'OKJICTOYHEIC
opranu3mbl. OcOOEHHOCTH
CTPOEHHUS U
KH3HEACATEILHOCTH
OJHOKJIETOYHBIX
opranu3moB. bakrepun,
apXxeu, OJIHOKJIETOUHbIE
rpuOBbI, OTHOKJIETOUYHBIE
BOJOPOCIIH, APYyrUe
npotucTsl. KojoHuanbHbIe
OpTaHU3MBI.

Bzaumocssa3s yacteit
MHOT'OKJIETOYHOTO
opranusma. TkaHu, Oopraibl
Y CHCTEMBI OPTaHOB.
OpranusMm Kaxk euHoe
nenoe. 'omeocras.
JdemoncTpanuu

TOMEOCTA30M KJIETOK U UX
97 (61 15)

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
OpraHu3M, Opras,
OpraHesuIbl, CucTEMa
OpraHoB, anmapar,
(GyHKIIMOHATIbHAS CHCTEMA,
romeocras. [lepeuncusats
CTPYKTYpHO-
(bYHKIMOHATIBHBIE YaCTH
OJTHOKJIETOYHBIX,
KOJIOHHAJIbHBIX,
MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX
OpPTraHHU3MOB.
XapakTepuszoBaTh
0COOEHHOCTH CTPOCHUS U
KHU3HECSATEIbHOCTH
OJTHOKJIETOYHBIX
OpPraHHU3MOB,
KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX
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Tkanu pacteHuit

TaOJIUIIBI U CXEMBI:
«OIHOKIIETOUYHbBIE
BOJIOPOCIIH,
«MHOroknIeTOuHbIE
BOJIOpOCIInY, «bakrepum»,
«ITpocteimuey, «Opransl
LBETKOBBIX PACTCHUINY,
«CucreMbl OpraHoB
MO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee cTpoeHue
HACEKOMBIX).
OobopynoBanue: CBETOBOI
MHUKPOCKOIT;
MUKpOIpenaparsl
OJTHOKJIETOYHBIX
OpraHU3MOB; )KUBBIE
AK3EMILISIPhI KOMHATHBIX
pacTeHuii; repbapuu
pacTeHui pa3HbIX OTAEJIOB;
BJIQXKHBIE MTpenapaTsbl
YKUBOTHBIX

Tkanu pacrenuit. Tunel
pPacCTUTEIbHBIX TKAHEH:
obOpa3oBatenbHas,
MOKPOBHAas1, IPOBOSILAS,
OCHOBHAs1, MEXaHUYECKasl.
OcoleHHocTH CTpOeHMUS,
(bYHKIMH U pacrioNoKeHHsI
TKaHEW B opraHax
pacTeHun.
JleMoHCcTpaLun
Talnuibl U CXeMBI:

OpPraHHU3MOB.

CpaBHHBaTh MEX Iy COOOM
OJIHOKJIETOYHBIE,
KOJIOHUAJIbHbIE,
MHOT'OKJIETOYHBIE U
MHOTOTKaHEBbIE
OpraHu3Mbl

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
TKaHb, AHIEPMHC,
mpoOKa, KopKa, J1yo,
JPEBECHHA, IPEBECUHHbBIE
BOJIOKHA, JTyOsTHBIC
BOJIOKHA, COCY/IbI,
KaMEHHCTbIE KJIETKH.
XapakTepu30BaTh TUIIBI
PacCTUTEIbHBIX TKAHEH:
oOpa3oBarenpHasl,
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TxaHu )KUBOTHBIX U
yeJI0BEKA

«Txanu pacreHuin»,
«OpraHspl LIBETKOBBIX
pactenuin», «KopHesbie
cucreMb», «CTpoeHue
ctebms», «CtpoeHue
JIMCTOBOM IJIACTUHKMW.
Oo0opynoBaHme: )X1BbIC
AK3EMIUISIPbl KOMHATHBIX
pacTeHUI; CBETOBOM
MHUKPOCKOITL;
MHUKpOIIpenaparsl TKaHEH.
JlaGoparopHasi pabora
«M3ydenue TkaHen
pacTeHui»

TkaHU KUBOTHBIX U
yenoBeka. Tunsl
YKUBOTHBIX TKAHEW:
ANUTEINANIbHAS,
COEIMHUTEIIbHAS,
MBIIIIEYHas, HEPBHAs.
OcobeHHocTH CTpOEeHMUS,
GyHKIUI 1 pacioI0KeHUS
TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.
JleMoHCcTpaLun
Tabmuip! U CXEMBI:
«TkaHu KUBOTHBIX»,
«CKeJeT 4eaoBeKay,
«IInmeBapurenbHas
cucremay, «KpoBeHocHas
cucreMay, «/IpixarenpHas
cucreMa», «HepBHas
cucreMay, «Koxay,

IIOKpOBHAsA, IIPOBOJALIAS,
OCHOBHasI, MCXaHHUYECKas;
NEePEUUCIIATh OCOOCHHOCTU
UX CTPOCHUS U
BBITIOJIHSIEMbIE (PYHKIIUU

PackpsiBath conepxanue
TEPMUHOB U NIOHATHUM:
SIUTENHH, CEKPET,
MBILLIEYHBIE BOJIOKHA,
HEHUPOH, HEUPOTJIUSI.
XapakTepru30BaTh TKAHU
KUBOTHBIX U YeJIOBEKa:
SNUTENINAaNbHasl,
COEIMHUTEINbHAS,
MBIILIEYHAs, HEPBHAS,
MePEYUCIIATh OCOOCHHOCTH
UX CTPOCHHUS U
BBINOJIHSIEMbIE (PYHKLIUU
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Opraunbl. Cuctemsl
OpraHoB

«MBpllIeyHast CHCTEMAY.

OobopynoBanue: CBETOBOH

MHUKPOCKOII;
MHUKpPOIIpenapaThl TKAaHEH.
JlabopaTopnasi pabora
«3yueHne TKaHei
JKUBOTHBIX»

Opranbl. BereratuBHble 1
reHepaTHUBHbIC OPTaHbl
pactenuii. Oprassl u
CUCTEMBI OPTaHOB
JKUBOTHBIX M YEIIOBEKA.
OyHKIMK OPTaHOB U
CHCTEM OpPTaHOB.
JdeMoncTpanun
TaGauIbl 1 CXEMBI:
«OpraHbl IIBETKOBBIX
pactenuin», «KopHesbie
cucreMb», «CTpoeHue
crebs», «CTpoeHue
JUCTOBOM TIIACTUHKNY,
«CkeleT 4enoBeKay,
«[IumeBapurenpHas
cucreMay, «KpoBeHocHas
cucreMay, «JlpixarenpHas
CUCTEMaY,
«BrrmenurenbpHas
cuctemay», «HepBHas
cucTemMa», « QHJIOKpUHHAsI
cucTeMay.
OobopynoBanue: X1BbIe
AK3EMILISPBl KOMHATHBIX

PackpsiBath conepxanue
TEPMUHOB U TTOHATHIA:
opraH, KOpeHb, mooer,
LIBETOK, IIJIOA, CeMH,
TIOJIOBBIC JKEJIE3hI,
MIOJIOBBIE TPOTOKH,
KOITYJISITABHBIE OPTaHbl,
CHUCTEMBbI OPT'aHOB.
XapakTepu3oBaTh
BEreTaTUBHbBIC U
TeHEePaTHUBHBIE OPTaHbI
pacTeHui, COMaTHYECKUE U
peryJsaTOpHBIC OpTaHbl
JKUBOTHBIX; IEPEUUCIIATH
0COOEHHOCTH MX CTPOCHUS
U BBITOTHSIEMbIE (DYHKITHH.
YcTaHaBIMBaTh
B3aUMOCBSI3H MEXTY
CTPOEHHUEM OPTaHOB U UX
(GyHKIHAMHU.

Paznuuath BBl TKaHEH,
OpTaHbl U CUCTEMBI
OpraHoOB, B TOM UYHUCJIE
YyeJioBeKa, Ha
MUKpOIIpenaparax,
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Onopa TCJIa OPpraHu3MOB

1

pacteHuii; repbapumn
pacTeHuil pa3HbIX OT/IENOB,;
CKEJIEThI TO3BOHOYHBIX
JlaGopaTtopHnas pabota
«M3y4yenue opranos
LIBETKOBOI'O PACTEHHUS»

Omnopa Tena opraHu3MoB.
Kapxkac pacrenuii.
Ckenetsl OTHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblll 1
BHYTPEHHUH CKEJIET.
CtpoeHue u TUIBI
COETMHEHUS KOCTEN.
JdeMoHcTpanuu
Tabmuip! U CXEMBI:
«Ctpoenue credus»,
«CTtpoeHue TucToBOM
MJIACTUHKWY, «CKeneT
YEeJIOBEKay.
O0opynoBaHme: CKEIETHI
MTO3BOHOYHBIX; BIaKHbIE
npenaparsl )KUBOTHBIX;

BJIIKHBIX IIperaparax,
repOapusx u
MHUKpooTOorpadusix,
TaOIUIIaX, MOJIEIISAX H
MYJISDKaxX

PackpeiBaTh conepxanue
TEPMHUHOB U NTOHATHM:
OIIOPHBIE CCTEMBI,
000JIOUKH KIIETKH,
¢GubOpuILIBI, KapKac,
HapY’KHBII CKEJIET
(XUTUHOBBIN TTOKPOB),
TUAPOCTATUYECKUN CKEJIET,
BHYTPEHHUH CKEJIET, KOCTH
(nUHHBIE, KOPOTKUE,
IJIOCKHUE), COSTUHEHUS
KOCTeil, HeMOABIKHBIC
(LIBBI), MOJTYTIOABHKHBIE,
MO/IBUKHBIE (CYCTaBbl),
OTJIENbI CKEJETa
[M03BOHOYHBIX )KMBOTHBIX:
qepen, OCEBOM CKeNeT
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HBI/I)KGHI/IC OpraHnu3mMoB

1

CKCJICT YCJIIOBCKA,
PaKOBHUHBI MOJIJTFOCKOB;,
KOJIJICKIIMM HACCKOMBIX,
HUTJIOKOXKHX

JIBuKeHHEe OpraHu3MOB.
JBrxenue
OJIHOKJICTOYHBIX
OpraHu3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE.
JBrxenue
MHOT'OKJIETOYHBIX
pPacTEeHUI: TPOIIU3MBI U
HacTuu. J[BuxeHue
MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKa!
MBIIIIEYHAs CUCTEMA.
Pednexc. Ckenernoie
MBIIIIBI U UX paboTa.
JleMoHCcTpaLun
TabmuIBl U CXEMBI:
«OIHOKIIETOYHBIE
BOJIOPOCIIN,
«IIpocreitmmey,
«CTpoeHHE MBILIIBD,

(03BOHOYHUK, TpyaHAs
KJIETKa, XopJa), nosica
KOHEYHOCTEH, CBOOOIHBIE
KOHEYHOCTH.

OnwuceIBaTh HAPYKHBIA U
BHYTPEHHUH CKeeThl
KUBOTHBIX, CTPOCHHUE U
THUIIBI COEIMHEHUSI KOCTEH.
VYcraHaBiuBaTh
B3aMMOCBSI3U MEXY
CTPOEHHEM OIOPHBIX
cUCTeM M UX QyHKIUSAMU B
OpraHusMe.

PackpbIBaTh coznepkaHue
TEPMUHOB U ITOHATHUM:
JIBMD)KEHUE, JBUTaTeNIbHbIC
OpraHesulbl, IBUKEHUE
npoctedmx (aMéOoHIHOE,
KT'YTUKOBOE, PECHUYHOE),
JBMKEHUE pacTeHU
(TponM3MBl, HACTHUH),
MBILIEYHbIE CUCTEMBI
(cokpatuTenbHbIC
BOJIOKOHIIA, KOXKHO-
MYCKYJIbHBIN MEIIOK,
CKeJIeTHasI MyCKyJaTypa),
CKeJIeTHAasl MBI
(MBIIIIEYHOE BOJIOKHO,
MuopubpuIa), BeICHINE
JBUTATEILHBIC IICHTPHI,
paboTa MBI
(nBUraTenpHasi,
coMaThyieckas),
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9.8

ITutanue OpraHnu3mMoB

JIpIXaHne OpraHn3MoB

«MpllIeyHas cucTeMa

[TutaHue opraHu3MoB.
ITornomieHue BOIEI,
YTIIEKUCIIOTO ra3a u
MUHEpaIbHBIX BEIIECTB
pacteHusiMu. [luranue
’KHBOTHBIX.
[MumeBapuTenbHas
CHCTEMa YeJIOBeKa

JIpIxaHne OpraHu3MoB.
JIpIxaHue pacTeHUM.
JIpIxaHue )KUBOTHBIX.
Juddysus ra3os yepes
IIOBEPXHOCTH KIIETKH.
KosxHoe nprxanme.
JIpixarenbHast

MBILIEYHOE YTOMIICHUE.
XapakTepu30BaTh BUIbI
JBIDKCHHS OJTHOKJICTOUYHBIX
1 MHOTOKJIETOYHBIX
OpPraHu3MOB.
OnuceIBaTh CKEJIECTHEIC
MBIIIIEI U UX paboTy.
YcranaBauBaTh
B3aUMOCBSI3b MEKY
CTPOCHUEM OIOPHBIX
CHCTEM U IBHKCHUSIMH
OpraHu3MOB

PackpriBath conepkanue
TEPMUHOB U ITOHATHUM:
NUTaHue, MUIleBapeHue,
MUIIEBAPUTETHHBIC
BAKYOJIU, KALLIEYHAs
IIOJIOCTb,
MUIIeBapUTeNbHAs TPYOKa,
MUIIEBAPUTEIBHBIN TPAKT.
YcranaBauBaTh
B3aUMOCBSI3U MEXKTY
CTPOEHHUEM OPraHOB
MIUIIEBAPEHUS

PackpsiBath conepxanue
TEPMUHOB U ITOHATHUMN:
nbixanue, Tupdysus,
KOYKHO€ JIbIXaHUE, OPTaHbl
JbIXaHUs, 1bIXaTEIbHbIE
JBUYKEHUSI, IbIXaTEIbHbII
LEHTP, JIETOUHbIE 0OBEMBI,
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Tpancnopt BemiecTB y
OpraHU3MOB

noBepxHocTh. JKabepHoe u
JIErO4YHOE BIXaHUE.
JIpIXaHHE ITO3BOHOYHBIX
’KHBOTHBIX M Y€JIOBEKA.
OBOJIIOIHOHHOE
YCIIO)KHEHHUE CTPOCHHS
JIETKHUX TTO3BOHOYHBIX
JKMBOTHBIX. /{pIXaTenpHas
CHCTEMA YeJIOBEKA.
MexaHu3M U perysiius
JBIXAHUS Y TITUI] 1
MJIEKOITUTAIOIINX

Tpancnopt BemiecTB y
OpraHU3MOB.
TpaHcriopTHBIE CUCTEMBI
pacrenuii. Tpancnopr
BEIIECTB Y )KUBOTHBIX.
KpoBeHocHas cucrema u
e€ opranbl. KpoBeHocHas
CUCTEMa [T03BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA.
Cepaiie, KpOBEHOCHBIE
cocyabl ¥ kpoBb. Kpyru
KpOBOOOpaIIeHUsI.
OBOJIIOIIMOHHEIE
YCII0O)KHEHHUS CTPOEHUS
KPOBEHOCHOM CHCTEMBI
MTO3BOHOYHBIX KUBOTHBIX.
Pabota cepana u eé
perysus.
JdemMoHcTpanuu
Talnuiel U cXemsbl:

JKU3HEHHAas1 EMKOCTh
JIETKUX.
Xapakreprus3oBaThb
JIbIXaHUE PACTEHUI;
JIBIXaHUE KUBOTHBIX U
YyeJIOBEKa.

OnuceIBaTh
SBOIIOIIMOHHOE
YCII0)KHEHUE CTPOCHHUS
JIETKMX TTO3BOHOYHBIX
JKUBOTHBIX

PackpeiBath conep:xanue
TEPMUHOB U ITOHATHUM:
TPaHCIOPT BELLECTB,
TPAHCIIOPT y PACTEHUH,
KPOBEHOCHAsl CUCTEMA
KUBOTHBIX, KPOBb, I1JIa3Ma,
(OpMEHHBIE IIEMEHTHI,
KpoBooOparieHue, Kpyru
KpOBOOOpAIeHHUS,
CEpACUHBIN UKL,
mumdooOpaleHue,
mumoda, tuMpaTtuyeckue
cocyibl, TuM(paTHIYEeCKHe
y3J1bl, BHYTPEHHSS cpea
OpraHusma.
XapakTepHu3oBaTh
TPaHCIOPT BELIECTB Y
pacTeHuit u
0€CcI03BOHOYHBIX
JKUBOTHBIX.
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Brinenenue y opranu3smoB

1

«OpraHbl IIBETKOBBIX
pactenuit», «KopHeBbie
cuctembl», «CTpoeHue
ctebmnsy, «CtpoeHue
JINCTOBOM MIACTUHKN,
«KpoBeHocHas cucrema»

Beinenenue y opranu3mos.
Brinenenue y pacteHui.
Boienenue y ;KUBOTHBIX.
CokparuTtenbHbIe BaKyOJIH.
Oprassbl BbIICTICHUS.
OunbTpanus, CEKpeus u
00paTHOE BcachIBaHUE KaK
MEXaHU3MbI PabOThHI
opraHoB BbiaeneHus. CBs3b
IIOJIOCTH TeJa C
KPOBEHOCHOM U
BBIJICJIUTENbHON
cucreMaM. Beiienenue y
MMO3BOHOYHBIX )KUBOTHBIX U
yenoseka. [Toukwu.
Crtpoenue u
(GYHKIIMOHUPOBaHHE
Hedpona. Obpa3oBaHue
MOUH y YeJIOBeKa.
JdeMoHcTpanuu

TabmuIp! U CXEMBI:
«BpiienurenpHas

OnuceiBaTh KPOBEHOCHYIO
CHCTEMY )KMBOTHBIX U
4eJI0BEKA.

PackpsiBath conepxanue
TEPMHHOB U IIOHATHUI:
BbI/IEJICHUE, Ty TTaIus,
JUCTONAJ,
COKpAaTUTEJIbHbBIE BaKyOJIH,
U3BUTHIE KAHAJIBLIBI,
3BE314aThIC KICTKH,
BBIJICJIUTENIbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/IBI,
IIOYKH, MOYETOYHUK,
MOY€BOH My3bIpb, HE(YPOH,
Moua.

XapakTepHu30BaTh IPoOLECC
BBIJIEJICHUS Y PACTEHUN U
KUBOTHBIX.

Paznuuate Ha
M300paxeHusX (cxemax,
TabIUIax, MYyJIsKax)
BBIIETTUTENIbHYIO CUCTEMY
4eJI0BEKa.

OnuceiBaTh MEXaHU3M
(bYHKIIMOHUPOBAHUS
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3amura Yy OpraHnu3MOB

CHUCTCMA»

3amura y OpraHu3MoB.
3amura y 0JIHOKJIETOYHBIX
opranu3MoB. Criopsl
OakTepui U IUCTHI
npocTerIuX. 3aumra y
MHOTOKJIETOYHBIX
pacrenuii. Kytukyna.
CpencTBa 1maccuBHOU U
XMUMHUYECKOH 3aIUTHI.
DUTOHITUEI.

3amuTa y
MHOTOKJIETOYHBIX
KHUBOTHBIX. [TOKpOBBI 1 HX
MIPOU3BOJHBIE. 3aIIUTa
opranusma ot 0oJie3Heil.
NmMmyHHas cuctema
yenoBeka. KiaeTounslii u

TyMOpaJIbHbII HIMMYHUTET.

Bpoxnénnsiii u
MIPUOOPETEHHBIH
crenupuIecKuii

HedpoHa; mporece
00pa3oBaHMs MOUH.
YcraHaBiuBarh
B3aUMOCBSI3H MEXY
CTPOCHUEM OPTaHOB
BBIJICJIEHUS U UX
(GYHKIMAMU B OpraHU3Me

PackpeiBaTh conepxanue
TEPMHUHOB U IIOHATHUI:
KaricyJia, 3H10C1opa,
LIMCTa, KyTUKYJa, CPEACTBA
[IaCCUBHOMW 3aILUTHI,
CpEACTBA XUMUYECKOU
3aIUTHI, KOXKHBIE
MOKPOBbI, UMMYHHTET,
MMMYHHasl CUCTEMA,
AQHTUTE€H, AHTUTEJIO.
XapakTepru30BaTh BUJIBI
3aILUTHI Y OJJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX
OpraHU3MOB.

OnucelBaTh CTpOEHUE
KOXKHBIX TIOKPOBOB U UX
IIPOU3BOHBIX.
Paznuuars Ha
n300pakeHHsIX (cxemax,
TabIuLax, MyJisKax)
OpraHbl UMMYHHOMN



9.12

Paznpaxumocts u
peryisiius y OpraHu3MOB

HMMYHHUTET. Teopus
KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynurera (I1. Opnux,
®.M. bepser, C.
Tonerana).
BocnanurenpHble OTBETHI
Opranu3moB. Posb
BPOXKAEHHOIO UMMYHHTETA
B Pa3BUTUHU CUCTEMHBIX
3a00JIeBaHU.
JdemMoHcTpauuu
TaGnuue! u cxemsl:
«Koxay, « IMMyHHTETY,
«CtpoeHnue credius»,
«CTpoeHue 1ucToBon
IUTACTUHKH»
Paznpaxumocts u
peryJisiiisg y OpraHu3MOB.
Pazgpaxxnmocts y
OJTHOKJIETOYHBIX
Opranu3moB. TakCHCHI.
Paznpaxumocts u
peryJsinus y pacTeHHI.
PocToBble BemecTBa u ux
3HaueHue. HepBHas
cucTema U pedieKTopHast
pEryJsiys y )KUBOTHBIX.
HepsHas cucrema u eé
OTJENbI. DBOJIIOLIMOHHOE
YCIIO’)KHEHUE CTPOCHUS
HEPBHOW CUCTEMBI Y
SKUBOTHEIX. OTHEIIEI
TOJIOBHOT'O MO3ra

CHCTEMBI YeJIOBEKa.
VYcranaBiuBaTh
B3aUMOCBSI3U MEXTY
CTPOCHHEM OPTaHOB
3aIIUTHI U UX QYHKIUSIMU
B OpraHu3Me

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
pa3IpakuMOCTb,
pETyJIALHNsL, TAKCUCHI,
POCTOBBIE BEILIECTBA
(aykcuHBI), HEpBHas
cucTtema, pedekTopHas
perymsnus, pediexc,
pednexkTopHas ayra,
MepeaHUN MO3T,
IIPOMEXYTOYHBII MO3T,
CpPEIHUI MO3T, MO3KEUOK,
IIPOJOITOBAThIA MO3T,
BEreTaTuBHAs HEPBHAs
CUCTEMA, TyMOpajbHas
peryJisiius, TOpMOHBI,
SHJOKpPUHHAs CUCTEMA,



MMO3BOHOYHBIX KUBOTHBIX.
Pedunekc u peduiexTopHas
nyra. be3ycioBHbie 1
YCIIOBHBIE PEQIICKCHI.
I'ymopanbHas perynsius u
SHJOKPUHHAs CUCTEMA
YKUBOTHBIX U YEJIOBEKA.
JKenesbl 3HIOKPUHHOM
CHUCTEMBI 1 UX TOPMOHBI.
JleficTBE€ TOPMOHOB.
B3anmocBs3b HEpBHON U
SHIOKPUHHOM CHCTEM.
I'unoranamo-
runodusapHas cucrema.
JdemMoHcTpanuu

IToptper: U. I1. [TaBnos.
Tabnuibl U CXEMBI:
«CTpoeHue rugps»,
«CTpoeHue niaHapun»,
«BHyTpeHHee cTpoeHUE
JOKIIEBOTO YEPBSI»,
«HepBHas cuctema psio»,
«HepBHas cucrema
aarymkny, «HepBHas
cucrema
MIPECMBIKAIOIIUXCSD,
«HepBHas cuctema nTumy,
«HepBHas cucrema
MJIEKOITUTAIOIINX Y,
«HepBHas cucrema
YeJI0BEKa», « JHIOKPUHHAS
cuctemay, «Pediexcy.
OobopynoBanue: Mmoienu

TUIOTaJaMO-
runodusapHas CUCTEMA.
XapakTepus3oBaTh
pa3apaKUMOCTh y
OJHOKJICTOYHBIX
OpraHu3MOB U
pedIeKTOpHYIO
PETyJSLHUIO Y KUBOTHBIX.
Pazauugate Ha
N300paKeHHAX (CXemax,
TabInLaxX, MyJIsKax)
HEPBHYIO CUCTEMY U €&
OTJICIIBIL; OT/ICIIbI
TOJIOBHOT'O MO3Ta
ITO3BOHOYHBIX JKUBOTHBIX.
OnuceiBaTh ryMOpaibHYIO
PEryJISIUIO0 Y )KUBOTHBIX.
Paznuuate Ha
n300paxeHusxX (cxemax,
TabNIUIaX, MyJIsKaX)
SHJOKPUHHYIO CUCTEMY
JKHBOTHBIX M YEJIOBEKa.
HasreiBaTh xene3nl
SHJIOKPUHHOM CHCTEMBI
YyeJIoBeKa U
BbIpabaTbIBaEMbIC UMHU
TOPMOHBI.

OmmceIBaTh JEHCTBHE
TOPMOHOB.
YcranaBauBaTh
B3aUMOCBSI3H MEXTY
SHJIOKPUHHOM CUCTEM M MX
(GYHKIIUSIMU B OpraHU3ME.



Hroro no teme
10.

10.1

17 gac
Tema «PASMHOKEHUE U PABBUTUE
OPI'AHHU3MOB»

DopMBI pa3MHOKCHUS 1
OpraHU3MOB

T'OJIOBHOI'O MO3ra
PAa3JIMYIHBIX ) KUBOTHBIX

DopMbl pa3MHOKEHUS
OpraHu3MoB: Oecrosoe
(BKJTIOYAsI BET€TaTUBHOE) U
nosioBoe. Busier 6ecrosoro
Pa3MHOXKEHHUS:
MMOYKOBAHUE, CIIOPYJISIIHS,
(dbparmMeHranus,
KJIOHUPOBaHHUE.
JdeMoHcTpanuu

TaGauIbl 1 CXEMBI:
«BereratuBHoE
pa3sMHOXEHHE», « TuIbl
0€ecIoIoro pa3sMHOKEHHSD,
«Pa3mMHOXkeHHE
XJIaMUOMOHA/IBI»,
«Pa3MHOXKEHIE 3BIIICHEDY,
«Pa3MHOXeHnEe TUAPB)

XapakTepus3oBaTh
3BOJIIOIIIOHHOE
YCII0)KHEHUE CTPOECHUS
HEPBHOW CUCTEMBI Y
JKHUBOTHBIX

PackpeiBaTh copepxanme
TEPMHUHOB U NIOHATHUM:
pa3MHOKEHHUE, MPOCTOE
JieJICHUE, TIOYKOBaHUE,
CHOPYJISLIUS, BET€TaTUBHOE
pPa3MHOXCHHE,
dbparmMeHTanus,
KJIOHHPOBAHKE, TAMETHI,
criepMarto3ou (crepMuii),
SUTIEKIIETKA, 3UTOTa,
KOHBIOTAIIHSL.
[Tepeuncnars ocobeHHOCTH
0ecrooro u MojJoBOro
Pa3MHOXCHHS OPTaHU3MOB.
XapakTepus3oBaThb
CYILIIHOCTb U (hOPMBI
0ecronoro pa3sMHOKEHUS
OpPTaHHU3MOB;
OHMOJIOTHYeCKOe 3HAUCHHE
0eCToIoT0 Pa3MHOKEHUS.
Paznuuath criopy xak
CHCIHATN3HPOBAHHY O
KIIETKY, IPEIHa3HAUYECHHYIO
JUIst 6ECTIOIIOTO
Pa3MHOXXEHHUS, U CTIOPBI



10.2

[TonoBoe pa3zMHOXkeEHUE.
Melios

2

[TonoBoe pa3MHOKEHHE.
[lonoBble KIETKH, WU
rameTsl. Meios. Craauu
Mmeno3a. [loBenenue
XPOMOCOM B MEHO3€.
Kpoccunrosep.
buosornueckuii cMbIc
Me€103a U MOJI0BOTO
npouecca. Meios u ero
MECTO B )KH3HEHHOM ITUKJIIC
OpraHU3MOB.
JleMoHCcTpaLun
TaOmuIbl U CXEMBI:
«Meno3zy», «XpoMOoCOMBD»

OaKTepHii.

OOBSICHATH MPEUMYIIECTBA
MIOJIOBOTO Pa3MHOXKEHUS
HaJ OECIOJIBIM.

PackpsiBath conepxanue
TEPMUHOB U NOHATHI:
Me€ii03, OMBaJICHTHI,
KPOCCHUHIOBEp,
MHTEPKUHE3, HE3aBUCHUMOE
pacIpeieIeHHUE;
KPOCCHHIOBEp.

Paznuuate Ha
U300paxeHusX (cxemax,
Tabnuiax) u
MHUKpOIpenaparax 3pesble
MOJIOBBIE KJIETKH
MJICKOIIUTAIOIINX U
OpraHbl Pa3MHOKEHUS
BBICILIUX PACTEHHM.
PackpsiBaTh CymmHOCTh
Mel03a, XapaKTepru30BaTh
€ro OT/EJIbHBIE CTaMH.
Onpenenarb MecTo Melo3a
B JKU3HEHHBIX [HKJIaX
pa3IMYHBIX OPraHU3MOB.
OOBSCHATH
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I'ametoreunes.
OO6pa3oBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK

IIpenzaponpiesoe
pasButue. 'amerorenes y
’)KUBOTHBIX. [TosI0BBIE
xkene3sl. OOpa3zoBaHue U
pPa3BUTHE TIOJIOBBIX KJIETOK.
CnepMartoreHes u OOreHe3.
CtpoeHue moJIoBbIX
KJIETOK.

Om1010TBOpEHKE U
SMOpPHOHAIILHOE Pa3BUTHE
KHUBOTHBIX. CTIOCOOBI
OTUIOJJOTBOPEHHUS:
Hapy’>XHOE, BHyTpPEHHEE.
ITapTenorenes.
JleMoHCcTpaLun

TabmuIel U CXEMBI:
«["ameTorenesy,
«CTpoeHue SMIEeKIeTKA U

OMOJIOTUYECKHI CMBICIT
KPOCCHUHIOBEpa,
OIHMCHIBATH €70 MEXaHHU3M.
CpaBHUBATH M€103 ¢
MHUTO30M; pa3IndaTh
OTJIeNIbHBIE X CTa/IUU Ha
MUKpOIIpenaparax u
HN300paKeHHAX (CXemax,
TabIuIax).

PackpriBath
SBOJIIOLIMOHHOE 3HAYCHUE
MOJIOBOTO Pa3MHOKEHUS
OpPTaHHU3MOB

PackpsiBath conepxanue
TEPMHHOB U TIOHATHUI:
raMeToreHes,
CIIEpMAaTOreHe3, OOTEHES,
CEMEHHMKHU, SIMYHUKH,
CIIEPMAaTOTOHMH,
CIIEpPMaTOLMTHI,
CIIEpMaTUpbl,
CIepMaTO30M/Ibl, OOTOHUH,
OOLUTHI, TIOJISIPHBIE
TeabIa, SHICKIICTKA,
aKpocoma.

[Tepeuncnars ctaguu
raMeToreHe3a y
KUBOTHBIX.

OnwuceiBatk mpolecc
ramMeToreHesa u ero
MIEPUOBI, CTPOCHHE
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NunuBunyansHoe
pa3BUTHE OPTaHU3MOB —
OHTOI'€HE3

CIEPMAaTO30M1a».
OobopynoBanue: CBETOBOM
MHUKPOCKOIT;
MUKpOIpenaparsl
SIMLIEKIIETOK U
CIIEpMaTO30MI0B.
JlabopaTopnasi paGora
«M3ydenue ctpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpenaparax»

NunuBunyansHoe
pa3BUTHE OPraHU3MOB
(oHTOTCHE3).
OMOpHOI0rUs — HayKa O
pa3BUTHUU OPTaHU3MOB.
Mopdghoeenes — oona u3z
2NIABHBIX NPobIIem
ambpuonoeuu. Konyenyus
Mopghocernos u mooenu
mopgpoeenesza. Cranuu
»MOpHOreHe3a >KUBOTHBIX
(Ha mpuMepe JIATYIIKH).
Hpobnenue. Tumbl
JpOOJICHUSI.
Hemepmunuposannoe u
HeOepMUHUPOBAHHOE
opoobnenue. bracmyna,
munwvl O1acmyi.
Ocobennoctu apoOsIeHus
MIIEKOTTUTAOIITHX.
3apoblIIieBbIe TUCTKU
(racTpyssinumst). 3aKaaaKa

II0JIOBBIX KJIETOK.
PaznuuaTth ocobeHHOCTH
CIIepMaToOreHes3a u
OOreHesa.

OnuceIBaTh MPOLIECCHI
OCEMEHEHUs U
OIJIOJOTBOPEHMS], PA3HbIE
BapHUaHThl IapTEHOI€He3a

PackpbIBaTh conepkaHue
TEPMUHOB U ITOHATHUM:
OILJIOZIOTBOPEHHE, 3UTOTA,
Omactomep, aKpoCOMHast
peakiusi, MIPOHYKIIEYC,
MapTEHOTeHE3,
sMOpuoreHes, ApodiIeHue,
Onacryna, MopyJa,
racTpyia, HeHpya,
OpTaHOTeHEe3, YIKTO/IEpMa,
Me30/IepMa, SHTOJIepMa,
11eJI0M, HEpBHas TpyOKa,
XopZa, KuIleuHas TpyOka
OOBACHATD dTAITBI

Qg epeHIIUPOBKH
TKaHel, 00pa30BaHMs
OpraHOB U CHCTEM
OpTaHOB.
XapakTepr3oBaTh
PETYJIISINI0
SMOPHOHAIEHOTO
Pa3BHUTHS; IETEPMUHAIIUIO
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Pocr u pasButue
YKUBOTHBIX

OPraHoB U TKAHEH U3
3apOABIILIEBbIX JIUCTKOB.
B3anmHoe BiusHUE yacTen
Pa3BUBAIOILETOCS
3apojpla
(amOpuoHanbpHas
MHIYKUUsS ). 3aKaagKa
IJIaHa CTPOEHUs
JKUBOTHOT'O KaK pe3yJibTar
HepapXuyecKux
B3aMMO/ICVCTBUI I'€HOB.
Bnusnue na
AMOPHOHAIEHOE PAa3BUTHE
pa3InyYHbIX (haKTOPOB
OKPYXaroIIeH CpedbI.
JdeMoncTpanun
IToptper: X. lllneman.
TaOmuIel U CXEMBI:
«OCHOBHBIE CTAUU
OHTOTEHE3a».
Oo6opynoBanue: MOJIEIb
«lukn pa3Butus
JISTYTITKH

Pocrt u passurtue
KUBOTHBIX.
[TocTaMOpHOHATBHBIN
nepuon. IIpsmoe u
HENPsSIMOE pPa3BUTHE.
PaszButne ¢ metamopdozom
y 06eCr03BOHOYHBIX U
MTO3BOHOYHBIX JKUBOTHBIX
IIpakTnyeckas padora

1 HMOPHOHAIBHYIO
WHIYKIUIO; TEHETHYESCKHH
KOHTPOJIb Pa3BUTHSL.
OOOCHOBBIBATh BPEIHOE
BO3JICHCTBUE TA0AYHOTO
JbIMa U QJIKOTOJISI Ha XOT
AMOPUOHAIILHOTO H
MOCTAMOPHOHAILHOTO
pa3BUTHSI OpraHU3Ma
YeJIoBeKa

PackpbIBaTh cosepkaHue
TEPMHUHOB U NTOHATHI:
OHTOTEHE3,
MMOCTAMOPHUOHATIEHOE
pasButue, MeTamop§os,
JMYUHKA, POCT, CTApEHHE,
CMEpTb.
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PasmHOkeHUE U pa3BuTHE
pacTeHui

«BbIsIBIIEHUE NTPU3HAKOB
CXO/JICTBA 3apOJbIIIEH
MMO3BOHOYHBIX KUBOTHBIX»

PasMHOkeHUE U pa3BuTHe
pactenuii. ['amerodur n
ciopodut. Meiio3 B
KU3HEHHOM LIMKJIE
pactenuii. O6pa3oBaHue
CIIOp B IpoOLECCE Meio3a.
l'amerorenes y pacrenui.
OnnooTBOpeHHe U
pa3BUTHE PACTUTEIIBHBIX
opranu3moB. /[BoiiHoe
OILJIOIOTBOPEHUE Y
LBETKOBBIX PACTECHUII.
OO0pazoBaHue U pa3BUTHE
ceMeHHU. MexaHu3Mbl
PEryJsiliui OHTOreHe3a Yy
pacTeHul U )KUBOTHBIX.
JdemMoHcTpauuu
[Hoptper: C. I'. HaBamuH.
Tabnuibl U CXEMBI:
«JIBoiitHOE
OILJIOIOTBOPEHUE Y
[IBETKOBBIX PACTEHUI»,
«Ctpoenue ceMsiH
OJTHOJIOJIBHBIX 1
JBYAOJBHBIX PACTEHUIY,
«KU3HEeHHEIN TUKIT
MOPCKOH KaIyCTbD»,
«Kn3HEeHHBIN ITUKIT MXa,
«KU3HEHHBIN UK

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
ramerour, ciopodur,
aHTEpUIUH, ApXETOHUN,
3apOCTOK, MEracropa,
3apOJIBIILIEBHIN MEIIOK,
CUHEPTHU/Ibl, aHTUIIO/IbI,
MUKpPOCIIOPA, IIBLIBLEBOE
3€pPHO, IBOMHOE
OILIOIOTBOPEHUE, POCT,
MepHucTemMa, KaMOuH,
IIEPUOBI OHTOT€HE3a
LIBETKOBBIX PACTECHMII.
OmnuceIBaTh mporecc
JIBOMHOTO
OILUIOJOTBOPEHHUS Y
LIBETKOBBIX PACTECHUHN U
OOBSICHATH €ro
IIPEUMYIIECTBA 110
CPaBHEHHUIO C
OIUIOJOTBOPEHUEM Y
CIIOPOBBIX U
TOJIOCEMEHHBIX



MarnoOpOTHUKAY,
«KU3HEHHEIN TUKIT
COCHBD».
JlaGoparopHas pabora
«CTpoeHue opraHos
Pa3MHOXKEHHUS BBICIIIUX

pacTeHuin»
HToro vacoB 1o teme 8
11 Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH W U3MEHYMBOCTH OPTraHU3MOB)
111 Hcropus cranoBieHus u 1 Hcropus cranoBieHus U PackpsiBath conepxanue
pa3BUTHUS TEHETUKU KaK pPa3BUTHS TEHETHKHU KaK TEPMUHOB U MTOHATHUM:
HayKH Hayku. Pabotsl . IE€HETUKA, TEH.
Mengens, I'. ne ®puza, T. JleMOHCTpUpPOBATH 3HAHUS
Moprana. Ponb HCTOPHUH BO3HUKHOBEHHMS
OTEUECTBEHHBIX YUEHBIX B T'€HETHKH.
Pa3BUTHUU T€HETUKH. XapakTepu3oBarhb
Pa6ots H.K. Konbiona, OCHOBHBIE JTallbl Pa3BUTHS
H.W. BaBunosa, A.H. T€HETUKH KaK HayKH
benosepckoro, I'. /1.
Kapnieuenko,
11.2 OcCHOBHBIE TIOHSTHS U 1 OCHOBHBIE T€HETUYECKHE PackpeiBath conepkanue
CHUMBOJIbI TEHETUKHU MIOHSITHSI U CUMBOJIBI. TEPMHUHOB U TIOHATHUI:
I'omonornyHsie HACJIEJICTBEHHOCTD,
XPOMOCOMBI, aJlJIeIbHbIE HacJje/l0BaHue,
T'€HbI, AJIbTEPHATUBHBIC WU3MEHYUBOCTb, TEHOTHII,
MPU3HAKU, TOMUHAHTHBIA U (DEHOTHII, TEHOM, JIOKYC,
pELECCUBHBIN NIPU3HAK, XPOMOCOMBI, AJIJIEJIbHBIE
TOMO3HUTOTa, T€TEPO3UT0Ta, TEHBI (AJIJICNHN),
qucTas TMHUS, THOPUIBL, albTepHATUBHBIE
TeHOTHI, (PEeHOTHII. MIPU3HAKH, TOMO3UTOTa,

OcHoBHBIC METOABI TeTepO3UroTa,



Htoro yacoB 1o teme

12
121

2

Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTHU 2

HACJIeTOBaHMsI PU3HAKOB.

Monorubpuanoe

CKpEIIMBaHUE

ICHCTUKU:
rUOPUI0JIOTHYECKUH,
UATOJIOTHYCCKHUH,
MOJIEKYJIIPHO-
TCHETUYCCKU.
JdemoHcTpanuu
Tabmunel: «MeTomsl
FeHETHKN», «CXEeMBbI
CKPEIIUBAHUS.
JlaGoparopHasi pabora
«/Ipo3oduna kak 00BEKT
FeHETHYSCKHUX
HCCIICTOBAHUI

Mounorubpuanoe
ckpemuBanue. IlepBbrit
3aKk0H MeHaeis — 3aK0oH
eanHooOpa3usi THOpHUIOB
IIEPBOTO MTOKOJICHUS.

[IpaBusI0 TOMUHUPOBAHHUS.

Bropoii 3akoH Menaens —
3aKOH PACILIECIIICHUS
IIPU3HAKOB.
[uTosnornyeckre OCHOBBI
MOHOTUOPHUIHOTO
ckpemuBanus. ['unoresa
YUCTOTHI F'aMeT.
JdemMoHcTpanuu
IToprper: I'. Mennens.
TaOauIeI ¥ CXEMBL:
«IIepBblii 1 BTOpOU
3aKOHBI MeHens».

JIOMUHAHTHBIN NPU3HAK,
PELIECCUBHBIN MPU3HAK,
YUCTask TUHUS, TUOPUIBIL.
ITonw3oBaThCs
TCHETHYECKOM
TEPMHUHOJIOTUEH U
CHUMBOJIMKOM JJIs 3alIUCH
CXEM CKpEeIIBaHUS

PackpsiBath conepxanue
TEPMHHOB U NIOHATHUI:
MOHOTHOpUAHOE
CKpeIllMBaHUE, YNCTOTA
raMmer, JOMUHUPOBAHUE,
paciuerieHle Mpru3HaKoB.
OnwuceiBath onbITH I
Menaens o U3y4eHuro
HacJIEOBaHMsI OJHOU
napbl IPU3HAKOB y TOpOXa
IIOCEBHOTO.

[IpuBoauTH
(bOopMyIHPOBKH MEPBOTO U
BTOPOT'O 3aKOHOB [
Menpens (3akoHa
eanHooOpas3ust THOpUI0B
IIEPBOTO MTOKOJIEHUS, 3aKOH
paciuerieHus IPU3HaKoB)



12.2

12.3

AHanuzupyrouiee
ckpeuBanue. Hernonnoe
AOMUHHPOBAHUEC

JurubpuiHoe
CKpelIUBaHNE

OobopynoBanue: MoJIETb
JUISL IEMOHCTpALUU
3aKOHOB €IMHOOOpa3us
rUOpHUI0B MEPBOTO
MOKOJICHUS U
pacieryIeH s PU3HAKOB;
CBETOBOM MUKPOCKOII,
MUKpOIIpenapar:
«Jpozodumay.
IIpakTHyeckas padora
«M3y4enune pe3ynpTaToB
MOHOTHOPHUIHOTO
CKPELIBAHUS Y
JPO30(UITBDY
AHanu3upytoiee
CKpeIllMBaHuE.
[IpomexxyTouHbIN
XapakTep Haclael0BaHMs.
Pacmennenne npu3HakoB
IPY HETIOJIHOM

Jurubpunnoe
cKkpemuBanue. TpeTuit
3aKOH Menzens — 3aKoH
HE3aBUCHUMOI0
HACJIEI0BAHUS IIPU3HAKOB.
I{uronornyeckre OCHOBBI
JTUTHOPUTHOTO
CKpEILUBAHMS.
JleMoHCcTpaLun

[Toptper: I'. Mennens.
Tabmuip! U CXEMBI:
«Tperuii 3axkon Menneins».

1 OOBIICHATE UX
LIUTOJIOTMYECKHE OCHOBBI.
CoCTaBiATh CXEMBI
MOHOTHOPHIHOTO
CKPEIMBAHUS U PEIIATh
reHEeTHYECKHE 3aa4 Ha
MOHOTHOPHUIHOE
CKpCILMBAaHUE

PackpsiBath conepxanue
TEPMHUHOB U IIOHATHUI:
aHAJIM3HUPYIOILEe
CKpELIMBaHUE, HEMOJIHOE
JOMUHHUPOBAHHUE,
KOJIOMUHUPOBAHUE.

PackpeiBaTh conepxanue
TEPMHUHOB U NIOHATHM:
TUTUOPHUITHOE
CKpeIlMBaHUE,
(beHoTUNINYEeCKUI pauKal.
OnwuceiBath onbITH I
Menpens o U3y4eHUI0
HaCJIEJJOBAHMs IBYX Iap
MIPU3HAKOB y ropoxa
IIOCEBHOTO.

[TpuBoauTh
(GOpMyYIHPOBKY TPETHETO
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CuerieHHOE
HACJICJIOBAaHKE ITPU3HAKOB.
XpoMOCOMHasi TEOpHs
HACJIEICTBEHHOCTH

Oo6opynoBanue: MOJIEIb
JUTSL IEMOHCTpAIIMH 3aKOHA
HE3aBHCUMOTO
HACJIeTOBaHUs MPU3HAKOB;
CBETOBOM MUKPOCKOIL;
MUKpoTpenapar
«dpozodumnay.
IMpakTnyeckas padora
«M3yueHne pe3ybTaToB
JUTHOPUTHOTO
CKpEIIUBAHUS Y
JIPO30(UITBDY

Cuerniennoe
HaCJIe/IOBaHHE TIPU3HAKOB.
Pa6ots! T. Moprana.
CuerieHHoe
HaCJIe/IOBaHHE TCHOB,
HapylIeHHEe CLETICHHS
MEXTy TeHAMH.
XpoMOCOMHas Teopus
HACJIC/ICTBEHHOCTH.
JdeMoHcTpanuu
IToptper: T. Mopras.
Talnuibl U CXeMBI:

3akoHa I'. Mennens
(3aKOHA HE3aBUCUMOTO
HacJIEJOBaHMsI IPU3HAKOB)
U OOBSICHSITH €T0
LUTOJIOTUYECKUE OCHOBBI.
[IpumeHsTH
MaTeMaTUYECKUN Pacy€ET ¢
MOMOIIbIO
(eHOTHUITHYECKOTO
paaukaa u MeToa
MEPEMHOKECHHUS
BEPOSATHOCTEH BapHAHTOB
pacIlerIeH s IPU3HAKOB y
MOTOMKOB 110 (peHOTHITY U
TEHOTHILY.

CocTaBisTh CXEMbI
TUTUOPUIHOTO
CKpELIMBAHUS U peliaTh
TreHeTUYEeCKUE 3ajauu Ha
TUTUOPHUITHOE
CKpEIIUBaHUE
PackpsiBath conepxanue
TEPMHUHOB U NIOHATHM:
CLICTUIEHHOE
HacJIeJJOBaHKEe, HapyIICHUSI
CLIETUIEHUS T€HOB,
KPOCCHHIOBEp,
peKOMOWHAIIHSI TEHOB,
TE€HETUYECKUE KapThl,
MOpraHuja.

[IpuBoauTh
(bOpMyYTUPOBKH 3aKOHOB
Moprana (3akoHa



12,5

I'eneTuka mona

«CuerieHHoe
HACJIeIOBaHKE MPU3HAKOB
y IpO30(HIIBD».
OobopynoBanue: MOJIEb
JUISL IGMOHCTpaIuu
CLEIUICHHOTO
HACJIC0BAHUS IPU3HAKOB.

I'eneruka nona.
XpOMOCOMHBI MEXAHU3M
OIpeleIeHUs ToJIa.
AyTOCOMBI U MOJIOBbIE
XPOMOCOMBI.
I'omorameTHbIM 1
reTeporaMeTHBIN MoJ.
I'enernueckas cTpykTypa
IIOJIOBBIX XPOMOCOM.
HacnenoBanue npu3Hakos,
CLEIJIEHHBIX C MOJIOM.
JdemoncTpanuu
TaOauIEI ¥ CXEMBL:
«I"eHeruka nomay,
«Kapuotun uenoBekar,
«Kapuotun npozodumsi»,
«Kapuotun nTuub

CLETIJIEHHOTO
HACJIEJOBaHUsI T€HOB U
3aKOHA HapylUICHUs
CLETUICHUS MEX/1y TeHaMHu )
1 00BSCHSITH MX
UTOJIOTUYECKHE OCHOBBI.
[Tepeunciars OCHOBHBIE
MOJIO’KEHHUS XPOMOCOMHOMU
TEOPHUH HACIIEJCTBEHHOCTH.
PemaTs renetnueckue
3a/1a4d Ha CIEIJICHHOE
HACJIeJJOBaHHE T'€HOB U
HapyIIEHUE CLETICHUS
MEX]ly TeHaMU

PackpeiBaTh conepxanue
TEPMHUHOB U NIOHATHM:
ayTOCOMBI, IT0JIOBBIE
XPOMOCOMBI,
TOMOTaMETHBIN I10J1,
reTeporaMeTHBIN MOoJl.
OOBACHATH XPOMOCOMHBIN
MEXaHU3M OIpEACIICHUS
110J1a Y OPTaHU3MOB.
[IpuBOIUTE IPUMEPHI
HacJIeA0BaHUs IPU3HAKOB,
CLIEIIJICHHBIX C IIOJIOM.
CocTaBnATh cXeMbl
CKpEIMBAHUS U PEIIATh
TEHETUYECKHE 3a/1a4 Ha
HACJIEI0BAHKE IIPU3HAKOB,
CLEIJIEHHBIX C ITOJIOM.



12.6

HToro uacoB o teme

T'enoTun kak nemnoctHas
cucreMa

10

2

I'enoTun kak nenocTHas
cucrema. [Inefiorponus —
MHOKECTBEHHOE JICHCTBUE
reHa. MHOKe€CTBEHHbIN
AJICIIU3M.
BzaumogeiictBue
HeaJUIeNIbHBIX TEHOB.
KommieMeHTapHOCTB.
Onucras. [Tonumepus.
['eHeTHUeCKHi1 KOHTPOJIb
pa3BUTHUS PaCTCHUM,
JKUBOTHBIX U YEJIOBEKA, a
TakkKe QU3HOIOTHUSCKUX
MIPOLIECCOB, TOBEJEHUS U
KOTHUTUBHBIX (PYHKITUH.
['eneTnueckue MexaHU3MBbl
cuMOunorenesa,
MEXaHU3MBbI
B3aUMOJICUCTBHUS «XO3SINH
— Mapa3uT» U «XO39H1H —
MUKpPOOHOM.
['eneTnueckue acieKThbI
KOHTPOJIS U U3MEHEHUS
HaCJIEACTBEHHOMN
uH(popMaluu B
MTOKOJICHUSX KJIETOK 1
OpraHU3MOB.
JleMoHCcTpaLun
TaOmuIBl U CXEMBI:
«MHOKECTBEHHBII
AJIIEITU3M»;
«B3anMonelicTBUE TEHOB)

PackpsiBath conepxkanue
TEPMUHOB U ITOHATHUM:
MHOKECTBEHHOE JICUCTBUE
reHa (MiedoTponus),
KOMIIJIEMEHTAPHOCTb,
3IUCTA3, MOJTUMEPHUS.
Onpenenste GopMel
B3aUMOJICHCTBUS
aJUICNIbHBIX U
HEeaJUIeJIbHBIX T€HOB.
IIpuBOaUTE IPUMEPHI
ILJIEHOTPOIIHOTO IEUCTBHUSA
TEHOB.

Pewiate renetuueckue
3a/1a4u Ha
B3aUMO/ICCTBUE
HEAJJIETBbHBIX
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13.2

Tema ((33KOHOMepHOCTI/I HU3MCHYUBOCTH»

N3MeHUYMBOCTH NMPU3HAKOB.
Bunsl n3smMeHUHBOCTH

Moaudukarmonaas
N3MEHYUBOCTD

1

Bzaumoneiicteue
TEHOTHIA U CPEJIbI PU
(hopmupoBaHuM EHOTHIIA.
N3MeHYMBOCTh IPU3HAKOB.
KauectBeHHsbie
KOJINYECTBEHHBIE
npu3Haku. Bujst
W3MEHYMBOCTH:
HEHACJIEACTBEHHAs U
HACJIeICTBEHHASI.
JdeMmoHncTpanun
Tabnuipl u cxemsl: «Bub
U3MEHYUBOCTH.
Oo6opynoBanmue: XUBbIC U
repOapHbIe SK3EMIUISPHI
KOMHATHBIX PACTCHU;
pucyHku (ororpadun)
YKUBOTHBIX C Pa3IUYHBIMU
BUJIaMU U3MEHYUBOCTH
Moaudukarmonsas
M3MEHYHMBOCTb. Poiib
cpensl B hopMHpoBaHUHT
MOIU(DUKAITMOHHOM
n3MeHunBocTu. Hopma
peaKIu mpu3HaKa.
BapuaunoHHslii psa u
BapHalonHas kpusas (B.
Horanncen). CoiicTBa
MOANGUKAITTOHHON
W3MEHYUBOCTH.
JdemMoHcTpanuu

TabnuIel U CXEMBI:

PackpsiBath conepxanue
TEPMUHOB U ITOHATHUM:
U3MEHYUBOCTb,
HEHACJIEACTBEHHAs
U3MEHYUBOCTb,
HACJIEACTBEHHAs
U3MEHYUBOCTb.
CpaBHHBaTh
HEHACJIEACTBEHHYIO
U3MEHYMBOCTH C
HaCJIEJACTBEHHOM.
IIpuBOaUTE IPUMEPHI
KaueCTBEHHBIX U
KOJIMYECTBEHHBIX
MIPU3HAKOB OPraHU3MOB,
IIPOSIBJICHUH Y OPTaHU3MOB
HEHACJIEACTBEHHON U
HAaCJIEACTBEHHON
U3MEHYMBOCTH
PackpsiBath conepxanue
TEPMUHOB U ITOHATHUN:
Mo (pUKAIIMOHHAS, WIIN
beHoTunMueckas,
U3MEHYMBOCTh, BAPUAHTA,
BapHaIMOHHBIN P,
BapuallMOHHas KpUBas,
HOpMa peakIuy NpU3HaKa,
MoaudUKaIy.
XapakTepu3oBaTh
CBOMCTBA
MoaAn(UKAITMOHHON
U3MEHYUBOCTH.
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I'enoTunnueckas
M3MEHYNBOCTb.
KomMOunatusHas
M3MEHYNBOCTD

«MonudpukanmonHas
U3MEHUYMBOCTBY.
Oo6opynoBanmue: XUBbIC U
repOapHbIe SK3EMIUISPHI
KOMHATHBIX PACTCHU;
pucynku (pororpadumn)
YKUBOTHBIX C IpUMEpamMu
MOIU(DUKAITMOHHOM
U3MEHYUBOCTH.
JlaGopaTropHnas pabora
«HccrnenoBanne
3aKOHOMEPHOCTEN
MOTU(DUKATTHOHHOM
U3MEHYHUBOCTH.
[TocTpoenue
BAapUALMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

I'enoTnnnueckas
H3MEeHYNBOCTEL. CBOMCTBa
TeHOTHUITHYECKOMN
U3MEHYUBOCTH. Bunl
TCHOTHUITHYECKOMN
H3MEHYHNBOCTH:
KOMOWHATHUBHAS,
MyTaIlMOHHAsI.
KomMOunarusHas
H3MEHYHBOCTE. Melo3 u

MOJI0BOM nponecc — 0CHOBa

KOMOWHATUBHOM

IToxaseiBaTh pOJb yCIOBUN
BHEIIHEH Cpejibl B
pa3BUTUU
MoAu(UKAITMOHHON
W3MEHYUBOCTH Y
opranu3moB. CTpouTh
BapUALIMOHHBIE PSI/IBI U
rpauK KpUBOM HOPMBI
peaKkiuy MPU3HAKOB Y
Pa3IMYHBIX OPTAaHU3MOB

PackpsiBath conepxanue
TEPMHUHOB U NIOHATHI:
KOMOMHATHUBHAS
W3MEHYHBOCTD,
MyTalMOHHAs
H3MCHYUBOCTD,
KOMOHMHAIINH, My TaIIUH.
XapakTepru3oBaTh
CBOMCTBA I'€HOTUIHNYECKOMH
N3MCHYHUBOCTH.
OnuceIBaTh MEHO3 U
MOJIOBOM MPOLECC KaK



13.4

MyTrauuonHnas
W3MEHYHUBOCTb.
3aKOHOMEPHOCTH

MYTAllMOHHOI'O ITponecca.

OnureHeTHKa

H3MEHYUBOCTH. Ponib
KOMOMHATHUBHOMN
W3MEHUYMBOCTH B CO3IaHUU
T€HETHYECKOI0
pa3zHooOpa3us B mpeaenax
OJHOTO BHJA.
JdemMoHcTpanuu

TaOauIbl U CXEMBI:
«KombOuHaTuBHAs
U3MEHYHBOCTBY, «Meio3»,
«Omno10TBOpEHUEN

MyTauuonHas
U3MEHYUBOCTEL. BUILI
MyTaliii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
CrHoHTaHHBIE U
WHTyITUPOBaHHBIE
MyTaluu. SaepHsbie

OCHOBY IPOSIBJICHUS Y
OpraHU3MOB
KOMOMHATUBHOMN
U3MEHYUBOCTH.
IToka3siBaTh HA
KOHKPETHBIX PUMEPAX
pOJIb KOMOMHATUBHOMN
U3MEHYUBOCTH B CO3JJaHUU
TEHETUYECKOTO
pa3zHoo0pa3usl OPraHu3MOB
B IIpe/iesiax OJTHOTO BU/IA.
CpaBHUBaTh
TEHOTHITMYECKYIO
U3MEHYUBOCTD C
MOTU(DUKAITHOHHOM
PackpeiBaTh conepxanme
TEPMHUHOB U NIOHATHM:
MyTallu1, XpOMOCOMHBIE
nepecTporku (abeppaiun),
MOJIUTUIOUAMS,
aHEyTUIOU NS, MyTaHT,



HWtoro gyacoB o teme
14

6

Y IUTOIUIA3MAaTUYECKUE MYTALIUU.
ComaTuyecKue U MoJOBbIE MyTaIlH.
[IpryrHBI BOSHUKHOBEHUS MyTaLlAM.
MyTareHsl U UX BIUSHUE HA OPTaHU3MBI.

3aKOHOM€pHOCTI/I MYTAllMOHHOI'O ITpoIecca.

3aKOH TOMOJIOTUYECKUX PSIIOB B
HacjeacTBeHHOM n3menunBoctu (H.A.
BasuinoB). BaesinepHast u”3MeHYMBOCTh U
HAaCJIEACTBEHHOCTD.

Onucenemura u INUSEHOMUKA, POJIb
INULeHeMUYecKux axmopos 6
HAc1e008anuu U UsMEeHYUB0CU

gbeHomunuqecmtx NPU3HAKOB )Y OPpcAHU3IMOE.

JdeMoHcTpanumn

IToptpersr: I'. le ®pus, B. Moranucen, H.
H. BaBuios.

Tabmuiel 1 cxeMbl: «I eHeTHYECKHE

3a00JIeBaHUS YCJIOBCKa», «Bupl MyTaHHﬁ)).

O0opynoBaHme: )KuBbIe U repOapHbIe
HK3EMIUIAPbl KOMHATHBIX PacTEeHUI;
pucyHkH ((oTorpadun) >KMBOTHBIX C
Pa3IMYHBIMU BUJJAMH U3MEHYHUBOCTH.
[TpakTnueckas pabora « MyTtauuu y
Ipo3oduisl» ( Ha MUKpOIpernapaTax)

Tema «I'eHeTHKA YeJI0BEKA»

MyTareHsl. [I[puBoAUT, IpUMEPHI My TaLIM,
BCTPEUAIOUINXCS Yy PA3HBIX OPraHU3MOB.
KnaccudunupoBaTs MyTaIiuu 1o pazHsiM
OCHOBAaHUSIM.

PaznuuaTh Ha n300paKeHHUAX (CXeMax,
TaOJIMIIaX ) TeHHbIE MYyTal[1, XPOMOCOMHbIE
IIEPECTPONUKH Pa3HbIX BUJOB: JIEIELINH,
INYTJIMKALUKU, TPAHCIIOKAllM1, UHBEPCUY;
TF€HOMHBIE MyTallUHU.

CpaBHMBATh MEXIy COOOH MyTallUu pa3HbIX
BUJIOB.

XapakTepu3oBaTh CBOMCTBA MyTallMOHHON
U3MEHYUBOCTH.

Ha3piBaTh NpUYMHBEI MyTAallUH, BBISBIISTH
UCTOYHUKHU (PAaKTOPOB-MYTareHOB B
OKpYyXaroIiei cpene (KOCBEHHO).
[IpuBoauTE GOPMYIMPOBKY 3aKOHA
TOMOJIOTMUECKUX PSJIOB M HACJIEICTBEHHOU
n3menunBocty H. 1. BaBunosa u
00OCHOBBIBATh €0 3HAYEHUE JUISI TPAKTUKH
CEJBCKOI0 X0351CTBA



141

I'eneTuka JenoBeka.
MeToapl MeTUIIMHCKON
T€HETUKHU

Kapuorum genoseka.
MexnyHapoaHas
porpamMma Uccie10BaHus
reHoMa 4ejaoBeka. MeToanl
W3yUYEHUS T€HETUKU
YJeJIOBEKa:
TeHEAIOTHYECKHI,
OJIM3HELIOBBIH,
IIUTOrCHETHYCCKHIA,
NOMYJIALIUOHHO-
CTaTUCTUYCCKHIA,
MOJIEKYJIIPHO-
TeHETHYCCKUH.
CoBpeMeHHOE
oTpe/ieJICHUue TeHOTHUIIA:
ITOJIJHOTSHOMHOE
CEKBEHUPOBAHMUE,
T€HOTUIHPOBAHKE, B TOM
yucie ¢ nomoinpio ITIP-
aHanu3a. HaciencTBeHHbIe
3a00JIcBaHNS YCIOBEKA.
I'enHBIE 1 XPOMOCOMHBIE
00JIe3HU YeIoBEKa.
bone3nn ¢ HacaencTBeHHOU
MPEAPACTIONOKEHHOCTHIO.
3HadeHne MeaUITHHCKOMN
TeHETUKHU B
MPeAOTBPAIIEHUN U
JICUCHUU T'CHETUUCCKHX
3a00JIeBaHMI YEI0BEKA.
Meauko-TreHeTUIECKOe
KOHCYJIbTUPOBAHHE.
CTBOJIOBBIC KIICTKH.

PackpsiBath conepxkanue
TEPMUHOB U MTOHATHUM:
CEKBEHUPOBAHHE, KapTa
XpOMOCOMBI, IPOOAH]I,
HaCJIe/ICTBEHHBIE 0OJIE3HU
(MOHOTEHHBIE,
MOJINT€HHbIE, T€HHBIE,
XPOMOCOMHBIE), METUKO-
TEHETUYECKOE
KOHCYJIbTUPOBAHHUE,
JI0POJIOBasi IMarHOCTUKA,
AMHUOLIEHTE3.
[Tepeunciars 0cOOEHHOCTH
M3Y4YEHUS F€HETUKU
YEJIOBEKA U METO/IbI
MEIULUHCKOU T€HETUKH.
XapakTepru3oBaTh METO/IbI
M3YUYEHUS T€HETUKU
YesoBeKa
(reHeaNornYecKuid,
OJIM3HEIOBEIN,
LHUTOT€HETUYECKUH,
MOJIEKYJISIPHO-
TeHETUYECKHI,
MOMYJIAIIMOHHO-
CTaTUCTUYECKUIN).
OnuceIBaTh 1EIH, 337a41 U
JOCTHKECHHUSI
MEXIYyHAPOIHOU
nporpammsl «I'eHoM
YEJI0OBEKay.

Pasnuuare Ha
HU300pakeHsIX (cxeMax,



IToHATHE «TEHETUYECKOTO
rpy3a». OTUYECKUE
aCIEKThI UCCIICAOBAHUI B
00J1aCTH peTaKTUPOBAHHMS
TCHOMA U CTBOJIOBEIX
KJIETOK.

I'enernueckue GpakTopbl
MTOBBIIIEHHOM
YyBCTBUTEILHOCTH
YyelnoBeKka K (pU3n4eckoMy u
XUMUYECKOMY
3arpsI3HEHUIO
OKPYXAaIOIIEH CPeabl.
I'eneTnueckas
MPEAPACIIONIOKEHHOCTh
YeJIOBEeKa K MaTOJIOTHSIM.
JdemMoHcTpanuu
TaOauIbl U CXEMBI:
«Kapuotun uenoBekay,
«MeTtoabl u3ydeHus
TEHETUKHU YeJIOBEKay,
«['eneTnyeckue
3a00JIcBaHUS YEIOBEKaY.
IIpakTnyeckas padora
«CocTaBlieHUE U aHAIIN3
POIOCIOBHOI

TabIUIax) KapThl
XpOMOCOM (F€HETHYECKHUE,
¢dusnueckue) OnuChBaTH
METO/Ibl COBPEMEHHOTO
OTpeieNICHUs] TCHOTHIIA
opraHusma:
IMOJIHOT'€HOMHOE
CEKBCHUPOBAHME,
TCHOTUITUPOBAHUE, B TOM
yucie ¢ noMombro I11P-
aHaJIM3a.
XapakTepu3oBaTh
HACJIEICTBEHHBIE
3a00/1eBaHUs YEIOBEKA U
3a00JIeBaHUs C
HAacCJIeACTBEHHOMN
MIPEAPACIIONOKEHHOCTHIO.
CpaBHUBATH T€HHEIE,
XpOMOCOMHBIE 00JIE3HU
yesoBeka ¥ 00JIe3HU ¢
HaCJICICTBEHHOM
MPEeIPacIoI0KEHHOCTHIO.
VYcranaBiauBaTh
B3aMMOCBSI3b MEXY
HaCJIeICTBEHHBIMH
3a00JICBaHUSIMU YeJIOBEKA
U UX TCHETUYECKOM
OCHOBOM.

OO0O0CHOBEIBATh 3HAYECHHUE
MEIMKO-TE€HETHYECKOTO
KOHCYJbTUPOBaHUS B
MIPEIOTBPALMICHUH H
JICYCHUH HACJICACTBEHHBIX



HNToro gyacoB o teme
15
15.1

3

Tema «Cenexkunsi OpraHu3mMoB»

OCHOBHBIE TTOHATHUSA
CEJEKIIUU

1

JlomecTukamnusa u
CeJIEKIMS. 3apOoXKICHNE
CEJIEKIINU U
JIOMCCTHUKAIIUU. YUYCHUE
H.M. BaBunosa o LlenTpax
MIPOUCXOXKICHUS U
MHOT000pa3us
KYJBbTYpPHBIX PACTEHUU.
Poib cenekmum B co31aHuu
COpPTOB pacTeHUM U NOPOJ]
*UBOTHBIX. CopT, IOpO/Ia,
ITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIOB B
HACJICACTBECHHOMN
m3mMeHunBocty H.M.
BaBunosa, ero 3uHaucHue
TS CEJIEKIIMOHHOM

3a00JIEBAHUI YEIIOBEKA

PackpsiBath conepxanue
OCHOBHBIX ITOHATHUM:
CEJEeKLNs, TOMECTUKALIHS,
IPUMHUTHBHAS CEIEKIM,
KOMOMHATHUBHAsI CEIeKIuS,
COpT, IOPOAA, LITAMM.
[Tepeuncnars OCHOBHBIE
JTallbl pa3BUTHUSA CEIEKIIUU
Kak Iporecca 1 HayKH.
XapakTepu3oBaTh
coaepxxanue yuenus H. 1.
Basunosa o Ilentpax
MIPOUCXOKACHUS U
MHOTr000pa3us
KYJIbTYPHBIX PAaCT€HHH.
ITokaseiBaTe LleHTpBI
MIPOUCXOKACHUS U



paboTHL.

JdemoHcTpanuu
[Toptpetsr: H. . BaBunos,
H. B. Muuypumn, I'. 1.
Kapneuenko, II. I1.
Jlykbsinenko, b. JI.
Actaypos.

TaOmuIe! U CXEMBI:
«LleHTpbI IPOUCXOXKICHUS
1 MHOT000pa3us
KYJBTYPHBIX PACTEHUI,
«3aKOH rOMOJIOTUYECKHUX
PSI0B B HACJIEICTBEHHOU
U3MEHYUBOCTH.
JlabopaTopnasi padora
«M3yuyenue copToB
KYJBTYPHBIX PaCTEHUN U
MIOPOJT JOMAIITHUX
KUBOTHBIX)»

MHOT000pa3ust
KYJIbTYPHBIX paCTE€HUU U
LlenTpsl toMecTUKALIMT
JIOMAIlTHUX KUBOTHBIX Ha
KapTe MUpa, CBS3bIBATh UX
MECTOIOJI0KECHUE C
o4yaraMy BO3HUKHOBCHMS
JIPEBHEUIITNX
[ABUJIN3AIHAHA.
CpaBHHBaTh COpPT, NOPOAY,
IITaAMM C BUJAMH-
poauuamMu. OGOCHOBBIBATh
3HAYCHUE 3aKOHA
TOMOJIOTUYECKUX PSIO0B B
HaCJICICTBEHHOM
n3meHnuuBoctu H. H.
Basunosa s
CENIEKIIMOHHOM paboOThI.
OnuchIBaTh MEPCIEKTUBBI
JOMECTHUKAIIUY U CO3JaHUE
HOBBIX COPTOB KYJBTYPHBIX
pacTeHul, Nopox
JIOMAITHHUX JKHBOTHBIX H
IITAMMOB
MHUKPOOPTaHU3MOB



15.2

MeTop! ceIeKITMOHHOM
pabotel. CoxpaHeHue,
M3Yy4YEHUE U UCIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

3

Meroas! ceneKIIMOHHON
pabotsl. ickyccTBeHHBIN
0TOOp: MaccoBBIN U
WHJIUBUYaIbHBIN. DTarbl
KOMOMHAIIMOHHOM
cenekuuu. Mcnbitanue
MIPOU3BOJUTENEH 110
notoMcTBy. OTOOD 1O
TEHOTUITY C IOMOIIbIO
OLICHKH (peHOoTHNa
MIOTOMCTBA ¥ OTOOP I10
TEHOTHILY C TOMOILBIO
ananusa JIHK.
HckyccTBeHHBIN MyTareHes
KaK METOJI CEJICKIIMOHHON
paboTsl. PagnaninoHHsiii u
XUMUYECKUNA MyTareHe3
KAaK UCTOUYHUK MYTAaLUH y
KYJbTYPHBIX OpPM
OpPraHU3MOB.
Hcnons30BaHre reHOMHOTO
pENaKTUPOBAHMS U
METOJ0B PEKOMOWHAHTHBIX
JHK nns nonyuyenus
HCXOJHOTO MaTepuaia Jiist
CEJIEKIINH.

[Tony4yeHnne noaumniIonoB.
BryTtpuBunosas
rHOpHIU3aIHSL.
brm3kopoacTBeHHOE
CKpEIMBaHUE, WIN
WHOPUIUHT.
Heponcreennoe

PackpsiBath conepxkanue
TEPMUHOB U IIOHATHH:
HCKYCCTBEHHBIN 0TOOp,
IIPOU3BOIUTEN,
JKCTEPHED,
OJIM3KOPOICTBEHHOE
CKpEILlMBaHuE, WU
WHOPHIMHT,
HEPOJCTBEHHOE
CKpeLIMBaHUe, LU
ayTOPUIUHT, YUCTas
JIMHUSA, TETEPO3UC
(rubpuanHas cuia),
T€HOMHOE
pEeIaKTUPOBAHUE,
HCKYCCTBEHHBII
MyTareHes, pakTophbl-
MYTareHsl, HOJIUIIOUIBI,
OTAAJICHHAs
ruOpuau3anms,
CEKBEHHUPOBAHUE.
XapakTepHu30BaTh
OCHOBHBIE METO/IbI
CEJIEKIIMM PaCTeHUI U
KUBOTHBIX:
UCKYCCTBEHHBIN 0TOOp 1
rUOpUIN3AIHIO.
CpaBHUBaTh MACCOBBII
HCKYCCTBEHHBIH 0TOOD C
WH/INBUYTbHBIM,
IIOKAa3bIBaTh UX 3HAYCHUE
JUISL CENEKINH KYJIbTYPHBIX
pacTeHuil U JOMaIIHUX



CKpelLIUBaHUE, NN
ayTopunuur. ['ereposuc u
€ro MPUYNHBIL.
Hcnons3zoBanue
reTepo3uca B CEJIEKIUU.
Otpanéguas

rHOpH I3,
[Ipeononenue Gecruioaus
MEKBHUJIOBBIX THOPHJIOB.
JlocTrxeHus ceneKkuuu
pacTeHUH U KUBOTHBIX.
«3enénas pesonoyusy.
CoxpaHeHue U U3y4eHue
TeHETUYECKUX PECYpPCOB
KyJIbTYPHBIX PACTCHHI U
UX TUKUAX pOAUYEH NSt
CO3/IaHUsI HOBBIX COPTOB U
TUOpUI0B
CEIbCKOXO35IMCTBEHHBIX
KYJIbTYp. M3yuenue,
coxpaneHue u ynpaenenue
2eHeMUYeCKUMU Pecypcamu
CeNbCKOXO3AUCMBEHHBIX U
NPOMBICTIOBbIX HCUBOMHBIX
8 Yensax yayuueHus
Cyuecmsyoumux u
CO30aHUsL HOBbIX NOPOO,
JIUHULL U KPOCCO8, 8 MOM
yucne ¢ npuMeHeHuem
COBPEMEHHBIX MEMO008
HAYYHBIX UCCIe008aHULL
nepeoosvix uoe u
NnepcneKmueHvIxX

JKUBOTHBIX.
[IpuBOIUTH KOHKPETHBIE
IIPpUMEpPBI OTAAIEHHON
ruOpUAU3aIY B CEJICKIUU.
OnuceiBath onbIT I'. /1.
Kapneuenko mno
MIPEOOTICHHUIO OECIIIIO NS
MEXBUIOBBIX THOPUIOB.
Pasnuuare Ha
M300pakeHUAX (CXemax,
Ta0JINIAX) y OTACITBHBIX
MpeJICTaBUTENeH
KOHKPETHOT'O copTa 1
MOPO/IbI XO3UCTBEHHO
[IEHHBIC TTPU3HAKH,
HEOOXOIUMBIC YETIOBEKY.
XapakTepu3oBaTh pPOJb
CeJIeKIIUH B 00ecrieueHNH
MPOAOBOJILCTBEHHOM
6e3omacHOCTH
YeJI0BEYECTBa.
[TpuBOIUTH KOHKPETHBIE
IIPUMEPBI JOCTHKEHHUN
CENIeKIINH KYJIbTYPHBIX
pacTeHUi U JOMAIIHUX
KUBOTHBIX



HWtoro uacoB o teme
16

4
Tema «bHOTEXHOJIOTHA U CHHTETHUYECKAS GI/IOJIOFI/IH»

MexXHON02UlI.
JdemoHcTpauuu
IToptpersr: H. 1. BaBuiios,
H. B. Muuypun, I'. /1.
Kapneuenko, H. bopioyr,
. K. benses.

TabnuIel U CXEMBI:
«MeToapl ceneKkumny,
«OtnanénHas
TUOpUAU3AIIHD,
«MyTtarenes».
JlaGopaTropnas pabora
«3y4yenune MeTo10B
CEJIEKLIUU PACTEHUI»
IIpakTnueckas padora
«[IpuBHUBKa pacTeHUI».
Ikekypeusi KOCHOBHBIE
METOJBI U JOCTHKECHHUS
CEJIEKLIUH PACTEHUN U
KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO (epMmy,
COPTOUCTBITATEIbHBIN
Yy4acTOK, B TEIJINYHOE
XO035IICTBO, B 1a00OpaTOPHUIO
arpoOyHUBEPCUTETA WU
HAy4HOTO LIEHTpa)»



16.1

buorexHonorusa kak Hayka
Y OTpacib NPOU3BOJACTBA

1

OOBEKTHI, UCTIONIB3YEMbIE
B OMOTEXHOJIOTUH, —
KJICTOYHBIEC U TKAHEBBIC
KYJIbTYpHI,
MUKPOOPTaHU3MBbI, UX
XapaKTEPHUCTHKA.
TpaguunoHHas
OMOTEXHOJIOTHS:
xJjie0oIeyeHme, noy4eHmue
KHCJIOMOJIOYHBIX
IPOAYKTOB, BUHOJIEIIHE.
MukpoOuoIoruaecKui
cuHTe3. OOBEKTHI
MUKPOOHOIOTUYECKUX
TEXHOJIOTHM.
[IpousBoacTBo Oerka,
aMUHOKHCIIOT U
BUTAMHHOB.
JdemoncTpauuu Tabmuipi
u cxembl: «Vcnonb3oBaHue
MUKPOOPTaHU3MOB B
POMBILIUIEHHOM
MIPOU3BOJICTBEY.
JlabopaTopHas padora
«M3yuenue 0ObEKTOB
OMOTEXHOJIOTHIY.
IIpakTnueckas padora
«ITomyuenne
MOJIOYHOKHCITBIX
MIPOYKTOBY.

IKCKypcHus
«bHuoTeXHONIOTHS —
Ba)KHEH 1A

PackpsIBath coneprxanue
TEPMHUHOB U TTOHSATHUH:
OMOTEXHOJIOTHS,
TpaguITMOHHAS
OHMOTEXHOJIOTHS,
MHUKPOOHOJIOTHYECKHU I
CHUHTE3,
MHUKPOOHOJIOTHYeCKas
TEXHOJIOTHSL.
[lepeuuncnsaTe
HaIpaBJICHUs
OMOTCXHOJIOTHH; LIEIIH U
3a/1auu, CTOSIIIUE Tepes]
OHMOTEXHOJIOTHEMN.
XapakTeprus3oBaThb
OO0BEKTHI, UCIIONIB3YEMBIE B
OUMOTEXHOJIOTHH, —
KJICTOYHBIC M TKAaHEBBIC
KYJBTYPHI,
MUKPOOPTaHU3MBI.
OnuceiBaTh OCHOBHEIE
METO/bI TPAAUIIMOHHON
OUMOTEXHOJIOTUH U
JOCTHOKCHHUS
MUKpPOOHOJIOTUYECKOM
TEXHOJIOTHH.
OO0O0CHOBEIBATh 3HAYECHHUE
OMOTEXHOJIOTHH ISt
CEIIbCKOXO03s1CTBEHHOT' O
MIPOM3BO/ICTBA



16.2

OCHOBHbIE HaIIPABJICHUS
CHUHTETHYECKOU ONOJIOTHHN

1

MIPOU3BOIUTENIbHAS CHUITA
COBPEMEHHOCTH (Ha
OHMOTEXHOJIOTHUECKOE
IIPOU3BOJICTBO)»

Coznanue TeXHOIOTUN U
WHCTPYMEHTOB
LIEJICHAIIPaBJIEHHOT O
W3MEHEHHUs U
KOHCTPYHPOBaHUS TEHOMOB
C LIEJIBIO MOJIYYECHHUS
OpPraHU3MOB U UX
KOMITOHEHTOB,
CoJIepKalIuX He
BCTpEUarolUecs B MPUPOIe
OMOCHHTETHYECKHUE My TH.
Kinerounas nnxenepus.
MeTo1bl KyJIbTYpBI KJIETOK
Y TKaHEW pacTeHni 1
KHUBOTHBIX. KprobaHKu.
Comarnueckast
ruOpuIU3aIys 1

PackpsiBaTh conep:kanue
TEPMUHOB U ITOHATHUM:
KJIETOYHAs! MH)KEHEPHS,
KJIETOYHAs! TEXHOJIOT U,
METOJI KyJIbTYPbI KJIETOK U
TKaHEH, TOTUIIOTEHTHOCTb,
IJIFOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH,
MHUKPOKJIOHAJIbHOE
Pa3MHOKEHHE PacCTeHUH,
coMaTu4deckas
ruOpuan3aIys, rarionapl,
TUOPUIOMBI,
MOHOKJIOHAJIBHBIE U
MOJINKJIOHAJIbHBIE
aHTHUTEIIA, METOJL
TpaHCIUIAHTALUH SIIED,



16.3

XpOMOCOMHAs U TeHHAas
HUHXEHepUs

1

COMaTHYCCKUI
AMOpHOTreHes.
Hcnons30BaHue ramiouioB
B CEJICKIIUU PACTCHUH.
Honyuenue
MOHOKIIOHAIbHBIX
anmumern.

XpOMOCOMHAs ¥ T€HHAas
WHKEHEpUSL.
HckyccTBEHHBIN CUHTES
reHa ¥ KOHCTPYHUpPOBaHUE
pekomOunanthbix JJHK.
Co3z0aHue mpaHceeHHbIX
opeanu3mos. JloCTKeHus
Y TIEPCTIEKTUBBI
XPOMOCOMHOM U T€HHOU
WHXEHEPUH.
DKOJIOTHYECKHUE 1
THUYECKHUE MTPOOIJIEMbI
T€HHOU MH)KEHEPHUHU.
JdemoncTpanuu
Tabnuibl U CXEMBI:
«I"eHHas UH)KEHEepUs»

KJIOHUPOBAHHUE.
XapakTepu3oBaTh
OCHOBHBIE HaIlpaBJICHUS
CUHTETUYECKOI OMOIOTHu.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
TeHHasl UHXKEHEPUs,
PECTPUKIIMOHHBIE
SHJIOHYKJI€A3bI
(pecTpuKTasbl), TUIKHAEC
KOHIIBI, TNIa3MUJIBI,
PECTPUKLHUSA, TUTUPOBAHUE,
TpaHchopmarus,
CKPUHHUHT, TPAHCTEHHBIE
(reneTnuecku
MOIU(UIIUPOBAHHBIE)
OpTaHU3MBI.

OnuceiBaTh METO/BI
pEenpoOIyKTUBHOTO U
TEepPaneBTUYECKOTO
KJIOHUPOBAHUS, KJIETOUHbIE
TEXHOJIOTHH U CIIOCOOBI
T€HETUYECKON MHKEHEPHH.
XapakTepu3oBaTh
NOCTH)KEHUS T€HHOU
WHXEHEPHUH.



16.4

Meaunuackue
OMOTEXHOJIOTHHA

Memununckue
OMOTEXHOJIOTHH.
Ilocmeenomnasn yughposas
meouyuna. I11P-
ouazHocmuKa.
Memaboromuulii ananus,
2eHOYEHMPUYECKULl AHAU3
npomeoma uenosexka 0is
OYEHKU COCOSIHUSL €20
300po6bs. Hcnonvzosanue
CMBOJLOBbIX KILeMOK.
Tapeemuas mepanust paxa.
3D-6uounscenepusi ons
paspabomku
PYHOAMEHMANTLHBIX OCHOB
MEOUYUHCKUX MEXHON02UL,
C030aHUsL KOMNAEKCHBIX
mKaHel covemanuem
MeXHOI02Ull MPEXMEPHO20
buonpunmunea u
ckagghonounea ons
peutenus 3a0ay
NepCoHANU3UPOBAHHOT
MeOUuyUHbl.

Co3z0anue 6ekmopHwix
BAKYUH C YElbIO
obecneyenust
KOMOUHUPOBAHHOLL
3awumovl om 8030youmeretl
OPBH, ycmanosnenue
MOeKVIAPHBIX
MEXAHUIMO8
@yuxyuonuposanus PHK

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
MeIUITUHCKast OMOTEXHOJIOTHS,
MeTa0O0JIOMHBIN aHAJIN3,
TE€HOLICHTPUYECKUM aHaIIn3,
NEPCOHAIN3UPOBAaHHAS
MEJUIMHA, PETeHEepaTUBHA
MEINLIMHA.

XapakTepru30BaTh METOIbI
MeTab0JIOMHOTO U
TE€HOLICHTPUYECKOr0 aHAJIN3a;
MCIIOJIb30BAHUE CTBOJIOBBIX
kieTok; [II{P-nuarHocTuky;
TapreTHyIo Teparuio paka



Wrtoro yacos o teme 4

PezepBHOE Bpemst 1
OBIIEE 102
KOJIMYECTBO

YACOB I1O

ITPOTPAMME



YYEBHO-METOANYECKOE OBECIHIEYHEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u npyrue /Ilox pex. Ilaceunnka B.B.buonorus
, 10-11 k1., ITpocBemenne

METOAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
http://bio.1september.ru
buonorus. https://interneturok.ru/subject/biology

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/
http://www.theanimalworld.ru/

Poccuiickas snexTpoHHas mkodia. https://resh.edu.ru/.



