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1.J1l1apupyeMble pe3yabTAaThl H3VUEHUS YJIEKTHBHOI0 Kypca «bHuojsorus B
3agadyax»

B pe3ynemame _npoxosicoenus npozpammul Kypca ooyuarouiuecs 001CHbl:

e lcnonwp3oBaTh o0OMIME MpPHEMBI Pa0OTHI C TECTOBBIMU 3aJaHUSIMHU pazIuyHON
CJIO)KHOCTH, OPUEHTHUPOBATHCS B MPOrPaMMHOM MaTepHuaje, yMETh YeTKO (pOPMYIHUPOBATh CBOU
MBICIN

e VYMeTh NMPaBUIBHO PACIIPEACTSATH BPEMsI IPHU BBIMIOJIHEHUN TECTOBBIX PaboT.

e (O000mAarTe ¥ TPUMEHATH 3HAHUS O KJICTOYHO-OPTAaHW3MEHHOM YPOBHE OpraHU3alud
JKU3HH.

e O000maTe ¥ MPUMEHATH 3HAHUS O MHOTOOOPa3uy OPraHU3MOB.

e ComocTaBisiATh OCOOCHHOCTH CTPOCHHUSI W (PYHKIIMOHUPOBAHHMS OPraHU3MOB pPa3HBIX
LIapCTB.

e ConocraBnsTh OUOIIOTHYECKUE OOBEKTHI, MPOIIECCHI, SBICHUS, MPOSBIISIFOIIMXCS HA BCEX
YPOBHSIX OpPTaHMU3AIIUU KU3HU.

e VYcraHaBIMBaTh MOCIEAOBATEIIBHOCTh OMOJIOTHYECKUX O0OBEKTOB, ITPOILIECCOB, SBICHUM.

e [Ipumenarp OuONOrHYECKUE 3HaHUSI B TMPAKTHUUYECKUX CUTyalusax (MpPaKTUKO-
OPHUEHTHPOBAHHOE 3aJIaHuE).

e PaGoTtarh ¢ TEKCTOM WJIM PUCYHKOM.

e (060061maTh U NPUMEHSATH 3HAHUS B HOBOW CHUTYaI[UH.

e Pemarp 3amaun Mo IUTONOTMU 0a30BOTO YPOBHS M IOBBIIICHHOTO Ha INPHUMCHCHHE
3HAHUW B HOBOM CUTYallHH.

e Pemare 3amaun 1o reHeTHKE GA30BOTO YPOBHSI M MOBBIIIEHHOTO HA TPUMEHEHUE 3HAHUI
B HOBOM CUTYyallUH.

e Pemare 3amauM  MOJEKYJSIpHON Ouojoruu ©6a30BOr0 YPOBHS W TMOBBIINIEHHOTO Ha

IIPUMEHEHHE 3HaHUI B HOBOM CUTYallUH.

2.Coaep:kanue 3JeKTHBHOIO Kypca «bHoJjiorus B 3ajagaxy

BBenenne — 2 gyaca
1. Bseoenue 6 npeomem

Pecypchl yueOHOTro ycnexa: 00y4eHHOCTh, MOTHBAIIHS, TAMATh, BHUMAaHUE,
MOJAIBHOCTb, MBIIINICHUE, AEATEIHbHOCTh. KOHTPOIIb, CAMOKOHTPOJIB.

MoTuBanus Ha ycnex: MaTpulla UHAUBUAYaJIbHOTO YCIIeXa, MHANBUyJIbHAS
mporpamMma pa3BUTHs OOIIEyUYeOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«Ocnosnvie ceoticmea sHcueoeo. CucmemHas op2aHu3ayus HCUsHU»

Pasnea 1. Pemienune 3ana4 no reme «MoJiekyJasipHasi 0M0JIOTHsI»-6 YacoB
3akpenyieHue OCHOBHOI'O CO/IePKAHUS TEM B X0/1¢ PelieHusi 0MO0JOrHYeCKUX 3a/1a4:

1 Xumuueckuti cocmae kiemku. HeopeaHulteCKue seuecmeda.
XUMHUYeCKrEe 3IEMEHTHI U X POJIb B KIJICTKCE. HeopraHquCKI/Ie BCIICCTBA U HUX POJIb B

KU3HEIESITEIIbHOCTH KJIETKU. Bosia B KJIeTKe, B3aUMOCBSA3b €€ CTPOCHUS, XUMUIECKUX CBOUCTB U
ouonormueckoi ponu. ConM HEOPraHMYECKMX KHUCIOT, HX BKJIag B oOecnedyeHue
KU3HEIESITCIIbHOCTH KIETKH W TOJJep)KaHue romeocta3a. MoHBI B KiIeTKe, WX (OYHKIIHH.
OcmoTryeckoe JaBiIeHHE U TYpProp B KiieTke. bydepHbie cHCTeMbl KIETKH.

2. Xumuueckuti cocmas knemxu. Yenesoowl. Jlunuoewi.



VYrneBonbl B KU3HEACITEIBHOCTH pPACTEHUHM, J>KUBOTHBIX, TPUOOB M OaKTEpHil.
CtpykTypHble ©  (yHKIMOHAJIBHBIE OCOOEHHOCTM MOHOCAaXapuJoB H  JIUCAaXapHJIOB.
buononumeps! - moymcaxapuabl, CTPOCHHE U OMOJIOTHYECKast POIb.

Kupel ¥ nunuabl, OCOOCHHOCTM WX CTPOCHHUSA, CBSI3aHHBIE C (PYHKIIMOHATHHON
AKTUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmag knemku. benxu.

Opranuyeckue BemiecTBa kKieTku. buonomumepsl — Oenku. CTpyKTypHas opraHu3anus
6enkoBbIX MoJiekys. CBoiicTBa OenkoB. [leHaTtypaius u peHatypauus — OMOJOTUYECKUI CMBICI
u 3HaueHue. OyHKUUK OENKOBBIX MOJEKyJl. DEepMEHThI, UX POJb B 00ECIEYEHHH MPOIIECCOB
xusHenesTensHoctu. Knaccudukanus pepmMeHToB

4-5. Xumuueckuu cocmae knemxu. Hykneunoswvie xuciomsoi.

HykienHnoBble KHCIOTHI, UX poib B KieTtke. Mcropus mzydenus. JIHK — monekyna
XpaHeHus HacnenacTBeHHON wuH(popmanuu. CtpykrypHas opranuzanus JIHK. CamoynBoeHwue
JHK. PHK, ee Buapl, 0COOEHHOCTH CTPOCHHUS ¥ (PYHKIIMOHUPOBAHHS

AT® — 0CHOBHOHM aKKyMYJSTOp SHEpruu B KieTke. OCOOEHHOCTU CTPOEHMSI MOJIEKYJIbI
u pyukiun AT®. Butamunbl, cTpoeHUE, HICTOYHUK MOCTYTUICHHS U POJIb B OPTAaHU3ME U KIIETKE.

6. Tecmuposanue no pazoeny «MonexkynapHas 6uonro2usn»

OcHOBHBIE NOHATHSA. AMMHOKHUCIIOTHI. AHTHKO/IOH. I'uapodunsHOCTS.
I'unpodobuocTs. ['mukonporenasl. ['yanun. Jenarypanus. JJHK. Konon. KommiemenTapHOCTb.
Jlunoniporenapl. Jlokyc. MakpoaniemenTbl. Mukposnementsl. Monomep. Hyxkneonporeuasl.
Hyxneorun. Ocmoc. ITomumep. Ilomunentun. Ilentuanas cesass. PHK. Tumun. depmeHTSI.
[uTo3uH. Ypanui.

MexnpenmerHnble  cBa3u. Heoprannueckas Xxumus. XHUMHUYECKHE  3JIEMEHTHI
nepuoanueckoit cucrembl [[.JM.MenneneeBa. Monbl (katuoHel W aHuOHBI). Boma u apyrue
HEOPraHUYEeCKHe BEUIECTBA, CTPOCHUE MOJIEKYJ M CBOMCTBa. Jlucconmumanusi 3JI€KTPOJIUTOB.
Oprannueckass xumusi. OCHOBHBIE TPYMIBI OPTAaHMYECKUX coequHeHUU. bydepHbie pacTBOpHI.
®dusnka. Ocmotrueckoe nasnenue. Auddysus u ocmoc.

Pasnen 2. Pemenne 3axa4 no reme «luronorus» -11 yacon

3akpenJieHue OCHOBHOI'Q COJIEPKAHMS T€M B X0J/i¢ PelieHUsl 0MOJIOTrMYeCKUX 3a/1a4:
1. Lumonoeus kax nayka.

[Ipeamer, 3amaum ¥ METOJbl COBPEMEHHON LIMTOJIOTUUA. MECTO LUTOJOTUU B CUCTEME
€CTECTBEHHOHAYYHBIX U OMOJOrH4ecKuX Hayk. Mcropus pasButus nuronorus. TeopeTudyeckoe u
MPAaKTUYECKOE 3HAYEHHE LMUTOJOTUYECKUX HCCIEIOBAHMI B MEIUIMHE, 3PaBOOXPAHECHUH,
CEJIbCKOM XO3sIICTBE, JieJie OXpaHbl MPUPOJIBI U APYTUX cepax YeIoBEeUeCKOU NesaTeTbHOCTH.

Ucropust oTtkpeiTue kieTku. Kierounas teopusi. OCHOBHBIE TMOJOKEHHUS TEPBOU
KJIeTOYHOU Teopuu. COBpeMeHHasl KJIETOUHAsI TEOPHsl, €€ OCHOBHBIE MOJIOKEHUSI U 3HAYEHUE ISt
pa3BUTHS OHMOJIOTHH.

2. CmpoeHue knemku u eé opeaHouobl.

[Tna3maTtnueckas memOpaHa u oOonouka kieTkd. CTpoeHne MeMOpaHBl KIIETOK.
[IpoHUKHOBEHHE BENMIECTB dYepe3 MeMOpaHy KIETOK. BuIbl TpaHCIOpTa BEIIECTB 4epes
[UTOIJIA3MATHYECKYI0 MEMOpaHy KIIETOK (MMaCCUBHBIM M aKTHUBHBIA TPAaHCIOPT, JK30LUTO3 U
9HAOIUTO3). OCOOEHHOCTH CTPOEHUS 000IOUEK MPOKAPUOTHUECKUX U DYKAPUOTHIECKUX KIIETOK.

[uronnazMa u ee CTPYKTYpHbIE KOMIIOHEHTh. OCHOBHOE BELIECTBO LIUTOIJIA3MBbI, €r0
CBOWCTBA U (DYHKIUH.

SAnpo unTepdazHoil kieTku. XMMHUYECKH COCTaB M CTPOEHUE sjapa. 3HAUYCHUE sApa B
oOMeHe BEIIECTB U Tepeade TeHeTHYeCKoi HHpopMaIiu. SaphIIKo, 0COOEHHOCTH CTPOCHUS U




¢byHKIuu. XpOMOCOMBI, IMOCTOSIHCTBO uMciaa U (opMbl, TOHKOe cTpoeHue. IloHstue o
Kapuoturie. ['arionHpIi U TUTUIOUIHBIA HAOOPBI XPOMOCOM.

Anmnapar ['onbmxu. CTtpoeHue, paclojOoKE€HUE B KIETKaX MXUBOTHBIX U PACTCHMH,
¢byHkuuu anmaparta ['oJbKU: CHHTE3 MOJIMCAaXapuI0B U JIMIKO0B, HAKOIUIEHUE U CO3pPEBaHUE
cekpeToB (OenKu, JMIUABI, TONHUCAXapHIIbl), TPAHCIOPT BEIIECTB, POJIb B (POpPMUPOBAHUH
IUIa3MaTUYeCKOi MeMOpanbl 1 Ju30coM. CTpoeHHne U PyHKIIUH JTH30COM.

Oupormnazmaruueckas cetb (JIIC), ee Tunbl. OCOOEHHOCTH CTPOCHUS arpaHyJIspHON
(rmankoil) wm rpanyispHoi (mepoxosaroil) OIIC. 3nauenune rmankod OIIC B cuHTe3e
MOJIUCAaxXapua0B U JIMIKIOB, WX HAKOIUIGHUH M TpaHcmopre. 3ammrtHas ¢ynkuus OIIC
(M3oysiIIUst ¥ HEWTpanM3alusi BpeAHbIX Juisl KieTku BemectB). Dynkiuum mepoxosatoit IIIC
(yqacTre B CHMHTE3€ OENKOB, B HAKOIUICHHMH OCIKOBBIX MPOAYKTOB M UX TPAHCIOPTE, CBS3b C
JAPYTUMH OPTraHOUAaMHU B 000JI0YKOM KIIETKH).

Pubocombl, 0COOEHHOCTH CTPOEHUS U POJIb B OMocuHTE3e Oenka. [lomupubocomsi.

Bakyomnu pacTUTENnbHbBIX KIETOK, MX 3HaueHue, cBsizb ¢ DIIC.

[TnacTuapl: NEHKOIUIACTBI, XJIOPOIUIACTHI, XpoMOIUTacThl. OCOOEHHOCTH, CTPOEHUE U
¢bynkuu mnactun. JJHK mmactuz. Tpoucxoxknenue xmoporiactoB. BzaumHoe mpeBpaiieHue
IJIACTHUL.

MutoxoHipuH, CTpoeHHE (Hapy>KHasi M BHYTPEHHSI MeMOpaHbl, KpHUCTHI).
Mutoxounnpuansusie [IHK, PHK, pubocomsl, ux ponb. OyHKIMH MUTOXOHIpHM. ['HmoTessl o
MPOUCXOKACHUM MHUTOXOHJIpUH. 3HAYeHUE BO3HUKHOBEHMS KHUCJIO-POJHOTO JbIXaHUS B
3BOJIIOLIUH.

Knerounsiii nentp, ero crpoenue u (pynkuuu. OpraHounsl nBukeHHUs. Kierounbie
BKJIFOUEHUS — HETIOCTOSIHHBINM OpraHOU/] KIETOK, 0COOCHHOCTH U (DYHKIUH.

3. Domocunmes

OOmeH BelecTB ¥ 3Hepruu. [loHATHE O MIACTUYECKOM U SHEPreTHYECKOM OOMEHE.

®orocunre3. CBeroBas M TeMHOBasg (a3pl (POTOCHHTE3a, OCHOBHBIE IIPOILECCHI,
npoucxoAsane B 3TH ¢a3pl. OCHOBHBIE MTOTH CBETOBOHM ¢a3wl - cuHTe3 AT®, BhIIEncHUE
KHCIIOpO/la, O00pa30BaHHWE BOCCTAHOBJIIEHHOTO HHUKOTHHaMUIaJEeHUHAMHYKIeoTUI(dochaTa
(HAQ®-H2). dorodochopunupoBanue. CymMmapHoe ypaBHeHHE (orocuHTe3a. llepBuuHbIe
NpoAayKThl (poTocuHTe3a. DOTOCHHTE3 M YpOXKaill CelbCKOXO3SIMCTBEHHBIX KynbTyp. Ilytn
MOBBIIIEHUS  NPOAYKTHMBHOCTH  CEJIbCKOXO3AMCTBEHHBIX pacreHud. K.A.Tumupsazes o
KOCMHUYECKOW POJIH 3€JIEHbIX pacTeHU. XeMOCHUHTE3 U €ro 3Hau€Hue B IPUPO/IE.

4.  Dunepeemuueckuti 0oMmeH

OHepreTuyeckuii oOOMEH B KIETKE M €ro OMOJIOTUYECKMH CMBICI.  JTarbl
HHEPreTUYecKOro OOMEHa, MPUYPOUYEHHOCTh 3THX MPOLECCOB K OINPENETICHHBIM CTPYKTypam
KJIETKH. 3HaueHne MUTOXOHIpuii 1 AT® B sHEpreTnueckoM oOMeHe.

5-7. bBuocunme3 6enka

buocunTes OenkoB B KIeTKe W ero 3HaueHue. Ponb reHoB B OMOCHHTE3e OEIKOB.
I'eneTnveckuii Ko W €ro CBOMCTBa. JTalnbl OMOCHHTE3a Oenka. Peakiuy MaTpUdHOTO CHHTE3a.
Perynsuuss cunre3a OenkoB. ['eH-perynsitop, TeH-omepaTop, CTPYKTYpHbIE T€Hbl, HUX
B3aumojeiicteue. IlpuHuun oOpaTHOM CBSI3WM B peryisiiuu  (PyHKIMOHUPOBAHUS TEHOB.
CoBpeMeHHbIE MPEACTaBIEHUS O IPUPOJIE T'eH
8. Tunvl Oenenus K1emox

KuzHeHHBIN MUK KIETKH U ero 3Tamnbl. [IoAroToBka KIETKH K JelleHHIo — HHTepdasa,
ee mnepuoisl (MPECUHTETHUUECKUH, CHHTETUYECKHI, IOCTCHUHTETHYECKHM). buonormueckoe
3Ha4YeHue uHTepdaspl. Anonto3. MUTOTHUECKUH LIUKII.

AMHTO3 U €ro 3HaueHue. MHUTO3 - HUTOJOTHYECKAass OCHOBA OECMOJIOro pa3MHOKEHHUS.
®da3pl MUTO3a, UX XapakTepucTuka. CTPyKTypHbIE H3MEHEHUS U (PU3UOJIOTHYECKHE 0OCOOEHHOCTH



OpPraHOMJIOB KIETKM BO BpeMs MHUTOTHYECKOIO JAelIeHHUs. BepereHo neneHus, CTpOCHHE U
¢byHKIMK HUTEH BepeTeHa. buojorunueckoe 3HaueHUE MUTO3A.

Mei103 - HMTOJIOTMYECKAs] OCHOBA IOJIOBOrO pasMHOxkeHus. [lepBoe neneHue meiosa,
ero (aspl, X XapaKTepUCTUKA. Y MEHBIICHUE YMCIIa XPOMOCOM KaK Pe3yibTaT MEepBOTO JeICHHS.
Bropoe nenenne meiiosa, ¢gaspl, X XapakTepucTUKa. bronornueckoe 3HaueHue Meio3a.

9. becnonoe u nonosoe pasmnooicenue.

®opmbl U cocoObl pa3MHOXKEHHUs OpraHu3MoB. becrnosoe pasMHOXKEHUE, €ero BUIbI U
3HayeHue. IlonoBoe pa3MHOXKEHHE, €ro BHAbl M 3BOJIIOLMOHHOE 3HadeHue. OOmias
XapaKTepUCTHKAa M OCOOEHHOCTH pPa3MHOKEHUS OCHOBHBIX TIpYyMIl OpraHu3MoB. Pa3ButHe
MY’KCKHMX U )KEHCKHX II0JIOBBIX KJIETOK y )KUBOTHBIX U PACTCHHUHU.

10. Onmoeene3 — uHOUBUOYAIbHOE PA38UmMue OP2aHUIMO8.

OnnogorBopeHue U ero Tumbl. OMI0J0TBOPEHUE U PA3BUTHUE 3apObIIIA Y KMBOTHBIX.
OcHOBHBIE 3Tanbl SMOPHOHAIBHOTO Pa3BUTHS KUBOTHBIX. B3aumopeictBue yacren
pa3BUBAIOIIETOCS 3apoJblllla. BUOreHeTMYeCKUil 3aKOH, €ro COBPEMEHHAs HHTEpIpeTarusl.
[ToctamOpuoHaneHOE pa3BuTHEe. BpeaHoe BiIMsHME aJIKOToJd, HHUKOTHHA, HAPKOTHUKOB,
3arpsI3HEHUS OKPY>KAIOIIEH Cpebl HA pa3BUTHE 3apO/bIIIA KUBOTHBIX U YEJIOBEKA.

OOmast xapakTepucTMKa M OCOOCHHOCTH DPa3MHOXKEHHUS BHUPYCOB, OakTepui,
BOJIOPOCIIEH, MOX000pa3HbIX, MaNOPOTHUKOOOPA3HBIX, TI'OJOCEMEHHBIX, IMOKPHITOCEMEHHBIX,
rpu6oB ¥ nuiaifiHukoB. CMeHa (a3 B )KU3HEHHOM IUKIIE.

11.  Tecmuposanue no pasoeny «L{umonozusy

OcHOBHbIe NOHATUS. ABTOTPO(Bl. AMHHOKHUCIOTHL. AHA00IM3M. ACCHUMWIALUS.
AnTtukonoH. Anmapar ['ombmku. AKTUBHBIN TpaHcmopT. AspoOsl. bakrepuodaru. buocunres
Oenka. bpoxenue. Bakyons. Brinrouenus. ['amionaasiii Habop xpomocoM. JIuruionaHeii Habop
xpomocoM. ['en. I'enmermueckuit kon. ['enom. I'enorwm. I'mapodunbpHOCTs. ['mIpodoOHOCTS.
I'mxomns. T'mukokanuke. I'mukxonporeuasl. I'pana. I'yanun. [lenarypanus. Juccumwuranms.
JHK. JlprxarenbHbli cyoctpar. Kierounoe pwixanue. Kapuomnasma. KartaGomuzm.
Kucnoponusiii stan. Konmon. KommuemenrapHocts. Kpucra. Jlelikormactel.  JInsocoma.
Jlunonporeuasl. Jlokyc. MakpoasnemenTsl. Matpukc. Marpuunblii  cuHTe3. MeTtabonusm.
MuxkpotpyOouku. MukpodunamenTsl. MukpoanemeHTsl. MoHomep. HykieonmpoTteusl.
Hyxneorun. Omnepon. Opranounsl. Ocmoc. Omnepatop. Ilmactuael. IIunonmTtos. Ilommmep.
[Momunentua. Ilentuanas ces3e. [Ipokapuotsl. Perpeccop. Pubocomsr. PHK. CITNA. Ctpoma.
Crpykrypssle rensl. Tpancmsauus. Tpanckpunuus. Tpumter. Tunakonn. Tumuz. daronuros.
DepMEHTBI. Xnopormacr. XpoMaTuH. XpOoMOILIACT. Xpomocoma. LlenTpuoinn.
[Mutonnnasmarudeckass memOpana. Llutozun. Ypauumn. dotocunres. XeMOCHHTE3. DK30LUTO3.
OHJOUXTO3. DHAOIIIa3MaTHIECKas CeTh. JyKapHuoThl. Sapo. SAnpeiuko.

becrionnoe  pa3smHoxkeHue. BereratuBHoe — pasMmHOxkeHue. 3urora. Ilomosoe
pasmHoxkenue. [loukoBanme. Amonrto3. KuzHeHHbId Uk kietku. Cnepmaroszoua. Cropa.
Annexnerka. Amuto3. Mwuto3. Meito3. llentpomepa. Hntepdaza.  Ilpodaza. Anada3za.
Meradaza. Tenodasza. Bepereno nenenusi. buBanent. ['enepaTuBHas TKaHb. [ OoMoOJOTMYHBIE
XpOMOCOMBI. [[BOliHOE OruIog0TBOpeHKe. 3apoaplmeBblii Memok. Konproranusa. Kpoccunrosep.
Penykimonnoe nenenue. Cnepmatorene3. OBorene3. JKusHenHbli 1uki. I'ametodwur.
Cnopodut. buorenernueckuii 3akoH. bnactyma. bmacromep. OmmomorBopenue. OHTOreHe3.
Bnaytpennee omnonorBopenne. HapyxkHoe  OIIIOIOTBOpPEHHME.  3apOJBIIIEBBIE  JINCTKH.
Opranorenes. [laprenorene3. OMOpuoHanbHOE pa3BuTHE. [loCTOMOpHOHAIIBHOE pa3BUTHE.
dunorenes. JkrojepMa. JHToAepMa. Me3zoepma.

MexnpeamerHnole  cBa3dM. Heopranunueckas xumus. XUMHUYECKHE  DJIEMEHTHI
nepuoanueckoit cucrembl J[.M.MenneneeBa. MoHbl (KaTHOHBI W aHHWOHBI). Boma u npyrue




HEOpPraHMYECKHUEe BEIECTBA, CTPOCHHE MOJEKYJl MU CBOWCTBA. Jluccoluaiusi SJIEKTPOJIUTOB.
Oprannveckast xumusi. OCHOBHBIE TPYIIIBI OPTaHUYECKUX coenuHeHui. bydepHbie pacTBOpBHL
®uszuka. Ocmorudeckoe mapneHue. uddysus u ocmoc. boranunka. OCOOEHHOCTH CTPOCHHUS
KJIETOK pacTeHuid. OTINYHs pacTEHUH OT KUBOTHBIX. 300510THs. OCOOCHHOCTH CTPOCHHUS KIETOK
KHUBOTHBIX. OTJIMYUS )KUBOTHBIX OT PACTEHUH U TpHOOB

Boranuka. OcoOeHHOCTH CTpOCHHS M PpPa3MHOXKEHHsI pacTeHMid. BereratuBHOe
pasmHoxenue. [IpuBuBku. Opransl pacTteHuid, ux crpoeHue u ¢yHkiuu. CTpoeHHEe IBETKa —
oprana cemMeHHoro pasmMHoxeHus. OmnbuteHue. 3oosorus. OCOOCHHOCTH Pa3MHOKEHUS
KUBOTHBIX PA3IMYHBIX CHCTeMaTHdeckux rpynn. CrmocoObl OIUIOJOTBOPEHHSI Y KUBOTHBIX.
[ToctamMOpHrOHaNbHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHS 3€MHOBOAHBIX. AHATOMUS.
OcoOeHHoCTH YMOPUOHATILHOTO PA3BUTHS YEIIOBEKA

Pa3pen 3.Pemenue 3aga4 no reme «I'emernka»-11 yacos

3akpenJieHue OCHOBHOI'O COJIEPKAHUS T€M B X0JI€ PellieHUs1 0M0JI0THYeCKUX 3a/1a4:
1-2-3. He3zasucumoe nacredosamue npusHaKos

[Ipeamer, 3agaun U MeTOAbI reHeTUKH. OCHOBHBIC pa3zeiibl TeHETUKU. MeCTO reHeTUKU
cpenu OMOJIOTMYECKUX HayK. 3HAUEHHE TeHETHUKU B pa3paboTKe MpoOJieM OXpaHbl MPUPODI,
3paBOOXPAHEHUS, MEJIULIMHBI, CEILCKOTO X035McTBA. [IpakTHUueckoe 3HaUEHNE T€HETHKH.

I''Mennenp — OCHOBOIIOJOXKHHUK TI'€HETUKH. MeToJ TeHeTHYEeCKOro aHalusa,
paspabotanneiii [.Mengenem. I'enernueckass cumBonuka. I[lpaBunma 3ammcu  cxem
CKpELIMBAHMS.

HacnemoBanue mpu MOHOTHOPHIHOM CKPEIIMBAaHWUHU. JIOMUHAHTHBIC W PEIICCCHBHBIC
npu3Haku. [lepBblii 3akoH MeHzensa - 3aKOH eIMHOO0Opas3usi TUOPHUIOB MEPBOrO MOKOJICHUS.
Bropoit 3akoH MeHnnens - 3akoH pacmervieHus. [IpaBuwino umcrorsl ramer. L{uronornyeckue
OCHOBBI pacIleIUICHUs] MPU MOHOTUOpUIHOM cKpemuBaHuu. CTaTUCTHUECKUN XapakTep
pacuieIuIeHus.

Ilousatue o renax u amnensax. Ge”Horun u reHotun. ['omo3urora u rerepo3urora.
Pacuieruienue rmpu BO3BpaTHOM U aHAIIM3UPYIOLLEM CKpPELIMBaHUU.

HacnenoBanue mnpu auruOpuaHoM cKkpemuBanuu. He3aBucrumoe KOMOMHHMpOBaHUE
HE3aBUCUMBIX I1ap MNPU3HAKOB - TpeTuid 3akoH Menaensa. LluTosnornyeckue OCHOBBI
HE3aBUCUMOT0 KOMOWHUPOBAHUS Map PU3HAKOB.

4-5. Bszaumooeticmaue anieibHbIX U HeallelbHblX 2eHO8.

HacnenoBanue npu B3aMMOAEHCTBHM aJUICNIbHBIX IeHOB. /JomMuHMpoBanue. HemosHoe
nomuHupoBanue. KonoMuupoBanue. CBepX1oMUHUPOBaHNE. MHOKECTBEHHBIN aJlJIETTU3M.

B3aumonelictBue HeaienbHbIX TeHOB. HoBooOpa3zoBaHusi NpHU  CKpEHIMBaHHH.
Oco0OeHHOCTH HACEIOBaHUS KOJWYECTBEHHBIX MPU3HAKOB. KOMIUIMMEHTApHOCTh. DMUCTA3.
ITonmumepusi. MHOKECTBEHHOE JIeliCTBHE T€HOB. [IprMepsl MHOKECTBEHHOIO JACHCTBUS I'€HOB.
Bo3moxHBIE MeXaHU3MbI OOBSICHEHHS TOTO SBICHUA. [ €HOTUI Kak 1eJ0CTHAs UCTOPUYECKU
CJIO’KMBILIASCS CUCTEMA.

6-7. Xpomocomnas meopusi HAC1€0CMEEHHOCMU.

SIBlieHME CUEIJIEHHOTO HACJIEAOBaHUS M OTPAaHUYEHHOCTh TPETHEro 3aKoHa MeHuaens.
3nauenue padot T.I'.MopraHa u ero mKojIbl B U3YYCHUHU SBICHUS CIICTNIEHHOTO HACIEeIOBaHUSI.
Kpoccunrosep, ero Ouosorudeckoe 3HadeHHe. | eHeTndeckue KapThl XpoMocoMm. OCHOBHBIE
MOJIOKEHUSI XPOMOCOMHOW TEOpUM HacleACcTBEHHOCTH. Bxnaxg mkonsl T.I.Moprana B
pa3paboTKy XpOMOCOMHOM T€OPUHU HACIIEICTBEHHOCTH.

8-9. [l'enemuxa nona.

I'enetuka nona. [lepBuuHbIE U BTOPUYHBIE NOJIOBBIE TPU3HAKU. XPOMOCOMHAs TEOPHUS
ompeneneHus Imona. ['oMorameTHbli M TeTEpPOraMeTHbIM IMoJ. Tumbl OnpeneneHus IoJa.
Mexann3m noaaepxkanus cooTHoueHus noyios 1:1. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX €
MIOJIOM.




10. 3axomomepHocmu U3MEeHYUBOCTIU.

N3menunBocTh. Kitaccudukanust 13MEeHYMBOCTH C TTO3UIUI COBPEMEHHO re-HEeTHKH.

®enorunuyeckas (MoaupuUKalMOHHAs W OHTOIEHETHYEeCKas) M3MEHUMBOCTh. Hopma
peakuum M €€  3aBUCHUMOCTb 0T reHoruma. (CTaTUCTHMYECKHE  3aKOHOMEPHOCTH
MOIM(PUKAIIMOHHON U3MEHUYNBOCTH; BAPUALIMOHHBIN sl U BApUAIIMOHHAS KPUBas.

['eHoTunuueckass (KOMOMHATMBHAs W MyTallMOHHAs) W3MEHUYMBOCTh. 3HAUCHUE
KOMOMHATUBHON HM3MEHYMBOCTU B OOBSICHEHHHM SBOJIIOIMOHHBIX MPOIECCOB, CEJIEKIHU
OpraHU3MOB. MyTanuonHass W3MEHYUBOCTb, €€ BUAblL. MyTrauuu, HuX IPUYHUHBL
Knaccudukanus Mmyranuil 1mo xapakTepy H3MEHEHHUs TeHOTHNa (T€HHbIe, XPOMOCOMHBIE,
FE€HOMHBIE, LuTomIa3Marudeckue). IlocnencTBusi BIMsSHUS MYyTareéHOB Ha OpraHu3m. Mepsl
3aIUTHl OKPY>KAIOIIEH Cpelbl OT 3arpsA3HEHUs] MyTareHaMu. 3aKOH FOMOJIOTUYECKHX PAJIOB B
HacyieACTBeHHON n3MeHunBocty. H.J.BaBunoBa. DkcriepuMeHTaNbHOE NOITYYEHHE My TallUi.
11. I'enemuxa uenosexa

I'enetuka denoBeka. UenoBek Kak OOBLEKT I'€HETHUYESCKUX HCCIEAOBAHUN. METO-IbI
W3YyYEHUs HACNIEACTBEHHOCTH YeJIOBEKa: NeHEalIOTMYeCKUi, OIM3HEIIOBbIH, [IUTOr€HEeTUYECKUH,
rHOPHUIN3AIHS COMATHIECKUX KIIETOK.

HacnenctBennsie 6051€3HU, UX PaCHpOCTPAHEHUE B MOMYJSAIUSAX YeloBeka. Mepbl
npo(UIaKTUKA HACJIEICTBEHHBIX 3a0o0jieBaHUN 4YeloBeKa. BpeaHoe BiIusHUE aJKorods,
HUKOTHHA U HAPKOTUYECKHUX BEIIECTB HA HACJIEICTBEHHOCTh YEJIOBEKa. MeIMKO-IreHETUYECKOe
KOHCYJIbTUpOBaHue. KpuTuka pacCUCTCKUX TEOPHId C MO3ULIUI COBPEMEHHOW IT'€HETHKH.

OcHoBHble noHsiTus. ['eneruka. ['uGpunonornueckuit meroa. HacneacTBeHHOCTb.
N3meHunBOCTh. AJsuienb. AnbTepHaTUBHbIE Npu3Haku. ['eHotun. ®enorumn. ['ereposurora.
I'omosurora. I'mOpua. JlomMmuHaHTHBIN Tpu3HAK. PerecCUBHBIN TNpU3HAK. AHAIU3HPYIOINIEEe
ckpemBanne. Bo3BpartHoe ckpemuBanue. Jlurereposurora. [lomuruOpuaHoe CKpenBaHue.
KommmumentapHoe aeiictBue reHoB. Onucrtas. [lonmumepus. Ilneitorponus. MHOXECTBEHHBII
aimenusM.  KogomuHupoBanue.  CBepxaoMuHupoBaHue. HemosiHoe — JOMUHUpPOBaHUE.
CuenienHoe HacnenoBanue. ['pynnel  cuemnienus. Kpoccunrosep. KpoccoBepHble U
HEKpPOCCOBEpHbIE TrameTbl. AyTocombl. ['‘ereporamerHslii mon. ['omMorameTHblii moOJL
CueruieHHoe ¢ mojioM HacnenoBaHue. PeHoTHNHUYecKass U3MEHYMBOCTh. MoandukalmoHHas
U3MEHYMBOCTh. Bapuanra. Bapumannonusiii psan. Bapuanumonnas kpusas. Hopma peaknumn.
OnToreHernyeckass  M3MEHUMBOCTb. ['€HOTMNMYEcCKas  M3MEHUMBOCTb.  MyTalMOHHas
U3MEHYMBOCTh. MyTanuu. Myrarensl. ['ennsle MmyTanuu. ['eHoMHBIE MyTanu. XpOMOCOMHBIE
myTtanuu. KomOuHaTHBHAs n3MeHYMBOCTb. L{uTomasmarnyeckas n3aMeH4nBOCTh. CIIOHTaHHBIE
mytauuu. JlerampHble MyTalMu. 3aKOH TOMOJIOTMYECKHUX PpSJIOB B  HAacCJIEICTBEHHOM
U3MEHYHUBOCTH.

I'enernka uenoBeka. HacnenctBenHnble 0Oone3Hu. AsbOMHM3M. biau3HenoBblld  MeETO..
'emodumms. I'mbpuanzanus COMAaTHUYECKUX KJIETOK. Menuko-reHeTu4ecKkoe
KoHCyJIbTUpoBaHue. [Tomuaaktunus. [lonyassuuOHHBIA METO.

Mesxknpenmernbie  ¢Ba3M. Okxojorusa. OxpaHa NOpUpPOIbl OT  BO3ACHCTBHUS
XO3SIUCTBEHHON JEATENIbHOCTH uejoBeKa. Teopus 3BONIONUH. 3HAYEHHE H3MEHUHMBOCTH B
spomoruu.  Pusuka. HoHusupyromee u3IydeHHE, IIOHATHE O J03€ U3JIy4YeHus U
Ouonormueckor 3ammre. XuMmua. OxpaHa NOpUpPOAbl OT  BO3AEHUCTBUS  XMMHUYECKUX
IIPOU3BOJCTB.

Heopranumueckas xumua. OxpaHa #OpUpOIbl OT HETaTUBHOTO BO3JEHUCTBUSA OTXOIOB
XUMHUYECKUX Mpou3BOACTB. Pusuka. PeHTreHoBckoe usnydenue. IlonsaTue o 103e U3ny4yeHus u
OHMOJIOTHYECKOH 3allUTE.

Tecmuposeanue no xkypcy «Pewenue ouonocuueckux 3aoay 8 xooe noocomosku K EI'O» - I u.



3. TemaTnuyeckoe NJIAHMPOBAHHE

Nen Tema Koa-Bo 30P
/n 4acoB
1 Brenenue B mpenMer 1 https://fipi.ru/
https://bio-ege.sdamgia.ru/
2 Pemrenne 3agau mo reme « OCHOBHBIE 1 https://fipi.ru/
cBOIcTBa )KUBOTO. CUCTEMHAs OpraHU3aIus https://bio-ege.sdamgia.ru/
JKA3HI
3 Pemenne 3amag no reme: « XMMHYECKHUI 1 https://fipi.ru/
cocTaB KJIeTKU. Heoprannyeckue BemecTBa» https://bio-ege.sdamgia.ru/
4 Pemenue 3amay 1o reme: « XUMHUYECKUI 1 https://fipi.ru/
KJIETKA. YTIIeBOAbL. JIMIuaeDy. https://bio-ege.sdamgia.ru/
5 Pemenue 3amay 1o teme: « XUMHUYECKUI 1 https://fipi.ru/
cocTtas KieTku. beaxuy. https://bio-ege.sdamgia.ru/
6 Pewmenue 3amay o reme: « XUMHUYECKUI 1 https://fipi.ru/
cocTaB KJIeTKH. HyKJIenHOBBIE KHCIIOTBHI. https://bio-ege.sdamgia.ru/
ATD»
7 Pemrenne 3amau mo teme: « XUMHYECKUH 1 https://fipi.ru/
cocCTaB KJIETKU. HykjIenHOBBIE KUCIOTHI. https://bio-ege.sdamgia.ru/
ATD»
8 TectupoBanue 1o pazneny: «MonekysipHas 1 https:/fipi.ru/
OHOIOTHSI» https://bio-ege.sdamgia.ru/
9 Pemenue 3amaua mo teme: «llutonorus kak 1 https://fipi.ru/
Hayka. Kiierounas teopusi» https://bio-ege.sdamgia.ru/
10 Pemenue 3amau no treme: « CTpoeHUE KIETKU 1 https://fipi.ru/
1 €€ OpraHOMIbI» https://bio-ege.sdamgia.ru/
11 Pemenue 3amau o teme: «@OTOCHHTESY 1 https://fipi.ru/
https://bio-ege.sdamgia.ru/
12 Pemenue 3amau no teme: « JHEpreTUdeCcKuit 1 https://fipi.ru/
ooMen» https://bio-ege.sdamgia.ru/
13- | Pemenue 3amau no teme: «buocunres 6eakay 3 https://fipi.ru/
15 https://bio-ege.sdamgia.ru/
16 Pemenne 3amau no teme: « TUIbI aeneHus 1 https://fipi.ru/
KJICTOK» https://bio-ege.sdamgia.ru/
17 Pemenne 3aga4d no teme: «becroioe u 1 https://fipi.ru/
MI0JIOBOE PA3MHOKEHUE https://bio-ege.sdamgia.ru/
18 Pemenue 3anau no teme: « MHauBuayanbHoe 1 https://fipi.ru/
pa3BUTHE OPTaHU3MOBY https://bio-ege.sdamgia.ru/
19 TectupoBanue 1o pasaeny «Lluronorus» 1 https://fipi.ru/
https://bio-ege.sdamgia.ru/
20- Pemrenue 3aga4u no teme: «He3aBucumoe 3 https://fipi.ru/
22 HacJIeJOBaHHUE MTPU3HAKOBY https://bio-ege.sdamgia.ru/
23- Pemenue 3amay o reme: «B3anmonelicTeue 2 https:/fipi.ru/
24 TEHOB» https://bio-ege.sdamgia.ru/
25- Pemrenue 3aga4 no teme: 2 https://fipi.ru/
26 «XPpOMOCOMHAs TEOPHsI HACIIEACTBEHHOCTH https://bio-ege.sdamgia.ru/
27- | Pemenune 3ama4d no TeMe: 2 https://fipi.ru/
28 «['eneTnka mojua» https://bio-ege.sdamgia.ru/
29 Pemrenue 3a1a4 o reme: «3aKOHOMEPHOCTH 1 https://fipi.ru/
W3MEHYUBOCTIDY https://bio-ege.sdamgia.ru/
30 Pemenue 3agau no teme: «I'eHeTnka 1 https://fipi.ru/

YCIIOBECKa»

https://bio-ege.sdamgia.ru/
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31

TectupoBanue 1o kypcy «Pemenue
OMOJOTMYECKHX 3314 B XO/I€ MOATOTOBKH K
EI'D»

https://fipi.ru/
https://bio-ege.sdamgia.ru/

Pa3BUTHC OPIraHU3MOB»

aganornuHeix EI'D

32 AHaM3 TeCTUPOBAHUS https://fipi.ru/
https://bio-ege.sdamgia.ru/
KanengapHo- TemaTudeckoe mJIaHMPOBAHUE 3JIEKTUBHOI0 Kypca .
Ne Tema Jara Jlomamninee [Ipumeuan
ypo 3aJaHHe ne
1 BBenenue B mpeaMer
2 Pemenne 3ama4 no reme «OCHOBHEIE CBOMCTBA Pemenue 3amau
»kuBoro. CuCTeMHasi OpraHu3aIys >KU3HM» aHAIOTHYHEIX EI'D
3 Pemenue 3amad mo teme: « XUMHYECKUHI Pemenue 3amau
cocTaB KJeTku. Heopranmdeckue BeniecTBay anaigornuHeix EI'D
4 Pemenue 3amayd mo teme: « XUMHYECKUI Perrenue 3agaa
KJIIETKH. YTieBodbl. JIMIIMabD. aHAJIOTHYHEIX EI'D
5 Penrenue 3amau mo teMe: « XUMHUYECKUN Perrenue 3agaa
cocTaB KieTKkHu. bemkmy. aHAJIOTUYHEIX EI'D
6 Pemenwne 3ama4 o TeMe: « XHMMHYECKHI Pemenune 3amau
cocTaB KJIeTKH. HyKIIENHOBBIE KUCIIOTBI. aHaJlornuHbIX EI'D
ATDy
7 Pentenue 3amad mmo reMe: « XUMHUUYSCKUN Perrenue 3agaa
COCTaB KJIETKU. HyKIIENHOBBIE KHUCIIOTHI. aHAJIOTHYHEIX EI'D
ATDy
8 TectupoBanue 1o pazaeny: «MoiekynspHas Pemenue 3agau
OHOJIOTHUS» aHAIOTHYHEIX EI'D
9 Pemenue 3amau 1o teme: «LluTomorus kax Pemenue 3anau
Hayka. Kilerounas reopus» aHaJIorMuHbIX EI'D
10  Pemenue 3ama4 no teMe: « CTpoeHUE KIETKU Pemenue 3agau
1 €€ OPraHOUIbD» aHanornyHeix EI'D
11 Pentenue 3amad mo treMe: «®OTOCHUHTES» Perrenue 3agaa
aganornudeix EI'O
12 Pemenue 3amad no reme: « JHEPreTUUECKUN Permrenue 3agau
oOMeH» aHaAJIOTUYHEIX EI'D
13-15|Pemenue 3amay mo treme: «bruocunres Oenkay Perrenue 3agaa
aganornudeix EI'O
16 |[Pemenue 3amau o teMe: « TUMIBI AeaeHUS Pemenne 3amau
KJICTOK) aHaAJIOTUYHEIX EI'D
17 Penrenue 3anmad mo teMe: «becnosoe n Perrenue 3agaa
MOJIOBOE PAa3MHOXKECHUE aHajornyHeix EI'D
18  |Pemenue 3agay no reme: «MHIUBUAyanbHOE Pemenue 3agau



https://fipi.ru/
https://bio-ege.sdamgia.ru/
https://fipi.ru/
https://bio-ege.sdamgia.ru/

19  Tectupoanue 1o pasaeny «Llutomorus» Pemenue 3agau
aHAJIOTHYHEIX EI'O
20-22 [Pemenne 3amad no teMe: «He3zaBucumoe Perrenue 3agaa
HACJIEI0BAHNUE IIPU3HAKOB) aHalornuHeIX EI'D
23-24 Pemenune 3ama4 no teMe: «B3anMonencTeue Perrenue 3agaa
T€HOB) aHAJIOTHYHEIX EI'O
25-26 [Pemenue 3amay 1o TeMe: Pemenue 3amau
«XpOoMOCOMHasi TEOpHUsl HACIEICTBEHHOCTH aHAJIOTHYHEIX EI'O
27-28 [Pemenue 3amad 1o TeMe: Perrenue 3agau
«['eneTnka momnay aHaAIOTHYHEIX EI'D
29 Pemienue 3amad no teme: «3aKOHOMEPHOCTH Perrenue 3agaa
N3MCHYHUBOCTH aHAJIOTHYHEIX EI'O
30 Pemrenue 3agad mo reMe: «I eHeTuka Perrenue 3agaa
JeIIOBEKA aHatornuHeIX EI'D
31-32 TectupoBanue 10 Kypcy «Pemenue Pewenue 3anau
OHMOJIOTHYECKHUX 3aJ1a4 B XOJI€ MOATOTOBKHU K aHAIOTHYHEIX EI'D
EI'D»
33  |AHanu3 TeCTUpPOBAHUS Pemenue 3agau

aHanornudbeix EI'D




JIUCT KOPPEKTUPOBKH
NU3MEHEHUWHA U TONOJJTHEHUH B PABOYEW ITPOI'PAMME

JlaTa BHECEHUs U3MEHEHUH, Copepxanue (4TO U3MEHWIN U TIoueMy?) ITognuce
JOTIOJIHEHU I
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