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INOACHUTEJIBHASA 3AIIMCKA

Kypc paccuntan Ha 34 yaca, | yac B Henenro. OH MoIep >KUBACT U yriTyoJisieT 0a30BbIe 3HAHUS 110 OMOJIOTUU M HANIPaBJICH Ha (OPMUPOBAHUE
Y pa3BUTUE OCHOBHBIX YYCOHBIX KOMIICTCHIIMI B X0/I€ PEICHUsI OMOJIOTUYCCKHX 3a/1a4.

Konuenuua npozpammsl Kypca 3akiiouaercs B TOM, 4TO €€ pa3paboTka CBs3aHa ¢  Pa3pabOTKOM CHCTEMBbl CleHUalIu3UpOBAHHON
MOJrOTOBKH (MPO(MIBHOr0 00y4YeHHs) B CTApIINX KJIaccaxX M HAINPaBICHA HA peaM3allii0 JIMYHOCTHO - OPUEHTUPOBAHHOIO MPOIECcCa, TPH KOTOPOM
MaKCHUMAaJIbHO YYUTBIBAIOTCS MHTEPECHI, CKIIOHHOCTH, U CIIOCOOHOCTH CTapLIEKIacCHUKOB. OCHOBHOH akIEHT Kypca CTaBUTCA HE Ha IPUOPHUTETE
COZIep)KaHus, a Ha MPHUOPUTETE OCBOCHMS y4aIlUMHUCS CIIOCOOOB JIEHCTBHIA, HE HAHOCS yIIepO caMoOMy COJECpPKAHUIO, T.€. PA3BUTHIO MPEAMETHBIX U
MEXITPEIMETHBIX KOMIIETEHLIUH, YTO HaXOAUT OTPaKEHUE B KOHTPOJIbHO-U3MepuTenbHbIX MaTepuanax EI'D. Kypc TecHo cBs3aH ¢ ypokamu oOriei
OMOJIOTUU U COOTBETCTBYET TpeOOBaHUSAM [ 0CymapcTBEHHOTO CTaHIApTa.

AKmyanpbnocms yMEHUs peliaTh 3aJaud 10 OMOJIOTMM BO3pacTaeT B CBA3M C BBegeHMeM EI'D mo OGuosormu, a Takxke C TeM, 4YTO
HEOOXOJMMO TPUMEHATh 3HAaHWS Ha mpakThke. Kypc TecHO cBs3aH ¢ ypokamu OO0medl OHOJOrMM M COOTBETCTBYET  TpeOOBAaHUSAM
I'ocynapcTBeHHOrO cTaHAapTa.

Pemenne 3amad 1o OMOJIOTMM JaeT BO3MOXKHOCTH JIydlle MO3HATh (yHAAMEHTAIbHBIE OOIIEOMOIOTHYECKHE TTOHSITHS, OTPAKAOIIHE
CTpoeHue U (PYHKIIMOHUPOBAHUE OMOJIOIMYECKMX CUCTEM Ha BCEX YPOBHSAX OpPraHU3aLMM JKU3HU.

Pemenue 3amad mo OMOJIOTHY MMO3BOJISIET TAKXKE YIIIYOMTh M 3aKpENUTh 3HAHUS 1O pasfenam obmieir Omonornu. OTpoMHYIO Ba)KHOCTh
B HENPEphIBHOM 00pa30BaHMM MPHUOOPETAIOT BOINPOCHI CAMOCTOSATENBHOM pabOThl y4aIIMXCs, YMEHHE MBICIUTh CaMOCTOSTEIbHO M HaXOIHUTh
pemienne. Co3atoTcss ycloBUS JUIsl MHAMBHUYaJbHON M TpyNnoBoil ¢opM JesTeNbHOCTH ydamuxcs. Takoe coueranue JByX (opM opraHuzanuu
CaMOCTOSITENIbHONH pabOThl Ha ypOKaxX aKTUBU3HUPYET CHaObIX y4yallMXcsl M JIaeT BO3MOXKHOCTH JH(QepeHupoBaTh MOMOIIb, CIOCOOCTBYET
BOCIIMTAHMIO B3aMMOINOMOIIM U KoJulekTuBM3Ma. Co3daeT Takke YCIOBUS s OOYyYeHHs Yydalluxcs CaMOKOHTPOJIIO M CaMOOILIEHKE. JTO
dopmMHpyeT TBOpPUECKOE OTHOIIEHHWE K TPYydy BaXHOE JUIs ueloBeKa JioOOW mpodeccuu U SBISETCS BaXKHBIM  YCIOBUEM YCIEIIHOTO,
KAueCTBEHHOI'O BBIMOJIHEHHUS] UM CBOMX OO0S3aHHOCTEH.

Ilenvio kypca agnaemcea:

¢ O000IINTb, CHCTEMaTU3UpPOBaTh, PACHIMPUTHL W YIIIYOUTh 3HAHUS Yydaluxcs CGOPMHUPOBATH/aKTYalU3UPOBAaTh HABBIKU PELICHUS
OMOJIOrMYECKHUX 3a7ay Pa3JIUYHBIX TUIIOB.

3aoauu:

1.®opMupoBaTh CUCTEMY 3HAHUH MO TJABHBIM TEOPETHYECKUM 3aKOHAM OMOJIOTHHU.

2.CoBeplIeHCTBOBATh YMEHHUE pellaTh OMOJIOrMYECKHE 33Jjaul PENpOAYKTUBHOTO , IPUKIIAJHOTO U TBOPUECKOTO XapaKTepa

3.Pa3BuBaTh KItOUEBbIE KOMIIETEHIIUH : Y4€OHO - TO3HABATENIbHbIE, UH(POPMALIMOHHBIE , KOMMYHUKATUBHBIE ,COITMATIBHBIE.

4.Pa3BuBaTh OMOJIOTMYECKYI0 MHTYUIUIO, BBIPA0OTaTh OINPEAEICHHYIO TEXHUKY, 4YTOOBI OBICTPO CHpPAaBUTCS C TMPEAJIOKEHHBIMU
9K3aMEHAIIMOHHBIMU 33JIaHUSIMU.




O:xunaemMble pe3yabTaThl Kypca
B pezyaivmame _npoxoicoeHus npozpammsl Kypca 00yuanuuecs 00aM4CHbL:

e licnonb3oBaTh 00mME MpUEeMbl PabOTHI C TECTOBBIMH 3aJaHUSMH PA3JIMYHON CIOKHOCTH, OPUEHTHUPOBATHCA B IMPOTrPAMMHOM MaTepHale,
YMETh Y€TKO (POPMYITUPOBATH CBOM MBICIIU

e VYMeTh NPaBUIBHO PaCIPeNessaTh BpeMs IPHU BBHITTOJIHEHHH TECTOBBIX padoT.

e (O0600mAaTh ¥ MPUMEHATH 3HAHUSI O KJIIETOYHO-OPTaHU3MEHHOM YPOBHE OpraHU3AINH KU3HHU.
O06001maTh ¥ TPUMEHATH 3HAHUS O MHOTOOOPa3uu OPTraHU3MOB .
ConocTaBnsiTh 0COOEHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS OPTaHU3MOB Pa3HBIX APCTB.
ConocTaBnsaTh OMONIOrHUECKrUe 00BEKTHI, TPOLIECCHI ,IBJICHHS, MPOSIBISIFOIINXCS HA BCEX YPOBHSIX OpraHU3aIMH KU3HU.
YcTaHaBIMBaTh MOCIEAOBATEIIBHOCTh OMOJIOTMYECKUX O0BEKTOB, IIPOLIECCOB, SBJICHUM.
[IpumMeHATh OMONOTHYECKHE 3HAHUS B MPAKTUYECKUX CUTYalUIX (IPAKTUKO-OPHUEHTUPOBAHHOE 3a/IaHUE).
PaboTathb ¢ TEKCTOM MIIH PUCYHKOM.
O06001aTh ¥ TPUMEHSATH 3HAHUS B HOBOW CHUTYaIUH.
Pemiate 3agauu 1o muTosoru 6230BOT0 YPOBHSI M MOBBIIIEHHOTO HA IPUMEHEHUE 3HAHUN B HOBOW CUTYaIlUH.
Pemate 3amaum 1o reHetuke 0a30BOTO YPOBHS M MOBBIIICHHOTO HA IPUMEHEHNE 3HAHUIM B HOBOM CUTYaIUH.
Pemate 3amaum  MoJekymnsipHOM OMOOTHU 0a30BOTO YPOBHS M MOBBIIIEHHOTO HA TPUMEHEHNE 3HAHUI B HOBOM CUTYaIlUH.




ConeprxaHue u3y4aeMoro Kypca
BBenenue — 2 yaca
1. Beeoenue ¢ npeomem

Pecypchl yueOHOTO yeniexa: 00y4eHHOCTh, MOTHBAIIHS, TAMSATh, BHUMaHUE, MOAAIbHOCTD, MBIIIICHUE, NESTEIILHOCTh. KOHTPOIIb,
CaMOKOHTPOJIb.
MotuBanus Ha ycrieX: MaTpuila HHIMBHIyaJIbHOTO yCIeXa, HHAWBHIyalIbHAs TIporpaMMa pa3BUTHI 00IIeydeOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«Ocnosnvie ceoticmaa scugoeo. Cucmemuas opeanusayusi sxcusHu»-1 vac

3akpenyieHue OCHOBHOIO CO/IePKAHUSA TEM B X0/1¢ PellleHusi 0MOJOrHYeCKHUX 3a/1a4:

Bbuosnorus - Hayka 0 XH3HHM U €€ 3aKOHOMepHOCTsIX. [Ipeamer, 3a1aun, MeTo bl U 3HaUeHue 6uosioruu. CBsA3b OMOJIOIUU € APYTMMU HayKaMH,
€e MECTO B CHCTEME E€CTECTBEHHOHAYYHBIX M OMOJOTHYECKMX IUCHUIUIMH. bronorus B cucreme KyabTypbl. Mecto Ouonoruu B (HhOpMUPOBAHHU
Hay4HOI'0O MUPOBO33PEHMS U HAYYHOM KapTUHBI MUpA.

OcHoBHbIE NpU3HAKU kHUBOro. OnpeseneHue MOHATUS «KU3HbY». buonornyeckas (gopma cyiiecTBOBaHUS MaTe€puH. Y POBHU OpraHU3alluu
YKUBOW MaTE€pUU U MPUHLMIILI UX BBIIACICHHUS.

OcHoBHble noHATHA. buonorus. )Kuznb. OCHOBHBIE NMPU3HAKU KUBOTO. YPOBHHM OpraHMU3aluu >KMBOM Marepuu. MeTolbl M3yueHHUs B
ounonorun. Knerka. Tkanb. Opran. Opraausm. [lonynsius u Bua. buoreonenos. buocdepa

Pa3nea 1. Pemienne 3axa4 no reme «MoJiekyJisipHasi 0M0JI0TUsI»-6 yacoB

3akpenJieHue OCHOBHOI'O CO/1ePKaHUs TeM B X0/l pelieHusl OM0JI0rMYecKHX 3a/1a4:

1. Xumuueckuii cocmas knemxu. Heopeanuueckue seuwjecmsa.

XUMHYECKUE BJIEMEHThl U MX pojib B KieTke. HeopraHuueckre BemiecTBa M WX POJIb B KU3HEACATEIBHOCTH KJIETKW. Boma B KieTke,
B3aMIMOCBSI3b €€ CTPOCHHS, XWMHUYECKUX CBOWCTB U Ouomornyeckoid ponu. Conu HEOpraHMYeCKHX KHCIOT, WX BKIaJ B oOecredeHue
KU3HENIEITCIIbHOCTH KJIETKH M ToJ/IepKaHue romeocraza. Monsl B kieTke, ux GyHKuu. OCMOTHYECKOE JaBICHUE U TYprop B kietke. bydepHsie
CUCTEMBI KJIETKH.

2. Xumuueckuii cocmae knemxu. Yeneeoowl. Jlunuowi.
YrrneBoabpl B KU3HENCATENLHOCTH PACTEHHM, JXUBOTHBIX, TpuOoB U OakTepuil. CTpykTypHble W (YHKIIMOHAJIbHBIE OCOOCHHOCTH
MOHOCAaXapHuJI0B M AUCaxapua0B. bromoaumepsl - moaucaxapuabl, CTpOEHUE U OMOJIOTUYECKas POJTb.
Kuvpsl u munusl, 0cCOOEHHOCTH UX CTPOCHUS, CBA3aHHBIE ¢ (DYHKIIMOHAILHOW aKTUBHOCTBIO KIIETKH.
3. Xumuueckuii cocmae knemxu. benxu.



Opranudeckue BemecTBa KieTku. bruonommmepsl — Oenku. CTpyKTypHas opraHu3aius 0enkoBbIx Mosiekyn. CBoiicTBa OenkoB. JleHaTyparus
U peHarypauus — OHOJOrMYecKuili cmbici U 3HaueHue. DyHKuuUM OenkoBbIX Mojekyld. depmMeHTH, UX pojib B 00ECIeYEeHUH IMPOIECCOB
xu3HenesTensHocTH. Knaccugukanus ¢pepmeHToB

4-5. Xumuueckuii cocmas kniemku. Hyxneunoswvie kuciomeot.

HyxenHoOBBIE KUCIOTHI, UX poiib B KieTke. Mcropust m3yuenus. JJHK — monekyna xpanenus HacienctBeHHoW nHpopmanuu. CTpyKTypHas
opranuzanus JJTHK. Camoynoenne JIHK. PHK, ee Buap1, ocoOeHHOCTH cTpoeHUS U (hYHKIIMOHUPOBAHUS

AT® — OCHOBHOH aKKyMyJISITOp dHEpruH B KieTke. OcobeHHOCTH cTpoeHHst MoJieKynbl M pyHKimn AT®. ButamMunbl, CTpoeHHE, HCTOYHHUK
IIOCTYIJICHUS U POJIb B OPTaHU3ME U KIIETKE.

6. Tecmuposanue no pazoeny «Monekynsapras ouonocusny»

OcHOBHbIE NOHATHA. AMUHOKUCIOTEL. AHTUKOMOH. ['uapodunbHocts. ['mapodobHocTs. ['mukomnporenast. ['yanun. [denarypauus. JJHK.
Komon. Kommiementapuocts. Jlumonporeunsl. Jlokyc. Makposnementsl. Mukposnementsl. Monomep. Hykneonporeunsl. Hykieotun. Ocmoc.
[Tonumep. [Honunentua. Ilentunnas cea3p. PHK. Tumun. @epmentsl. [luto3un. Ypanui.

Me:xnpenmernble cBa3u. Heopranuueckas xumusa. XUMHUECKUE 3JIeMEHTHI nnepuoanyeckoit cucremsl [[.M1.Menneneesa. MoHbl (KaTHOHBI U
aHuoHbl). Boga u npyrue HeopraHu4eckue BeIlecTBa, CTPOCHHE MOJIEKYJ U cBoicTBa. J(uccomnuanus 3neKTpoauToB. Opranudeckas xumusa. OCHOBHBIE
TPYIIBI OPraHNYeCcKuX coennHeHnid. bydepnsie pactBopbl. @usuka. Ocmotudeckoe nasienue. Juddysus u ocmoc.

Pasnen 2. Pemenune 3axa4 no treme «urosiorus» -11 yacon

3akpenJieHue OCHOBHOI'O CO/IePKaHUs TeM B X0/ie pelieHUsl OMO0JI0TMYeCKHX 3/1a4:
1. Lumonoeus kax nayxa.

[Tpenmer, 3agaun U1 METO/IbI COBPEMEHHON LUTOJOTUU. MeCTO IIUTOJIOTMH B CUCTEME €CTECTBEHHOHAYYHBIX M Onosiornyeckux Hayk. Mctopus
pa3BUTUA LUTOJIOrUA. TeopeTHYecKoe M NPAKTUYECKOE 3HAYEHUE LUTOJIOIMYECKUX MCCIECIOBAaHUNM B MEIMLMHE, 3APaBOOXPAHEHHH, CEIBCKOM
XO035HCTBE, Jiesie 0XpaHbl IPUPOJIBI U APYTUX cPepax UyeToBEUECKON e TEIbHOCTH.

Hctopus otkpeitue kietku. Knerounas teopuss. OCHOBHBIE MOJOXKEHHS NEPBOH KIETOYHOM Teopuu. COBpeMEHHasi KJIETOYHasl TEOpHs, €€
OCHOBHBIE ITOJIOKEHUS U 3HaYCHHE JUIsl pa3BUTHS OMOJIOTHH.

2. Cmpoenue knemku u eé op2anouobi.

[Tna3maTtuueckas memOpaHa U o0osiouka KieTku. CTpoeHue MeMOpaHbl KieToK. [IpoHHKHOBEHHE BellecTB yepe3 MeMOpaHy KJiIeToK. Bumabl
TPAHCIOPTA BEILIECTB Yepe3 IUTOMIa3MaTHUECKyI0 MeMOpaHy KJIETOK (TMacCUBHBIA M aKTUBHBIA TPAaHCIOPT, K30LUTO3 M IHAOIMTO3). OCOOCHHOCTH
CTpOEHHS 000JI0YEK MTPOKAPUOTUYECKUX U IYKAPUOTHUECKUX KIIETOK.

[{uTornuiasMa u ee CTpYKTypHbIe KOMIIOHEHTbI. OCHOBHOE BEIIECTBO IIUTOILIA3MBbI, €r0 CBOMCTBA U (PYHKIIUH.

Anpo unHTepdazHON KIeTKH. XUMHYECKHI COCTaB U CTPOEHHE fApa. 3HaueHue sapa B OOMEHE BEIIeCTB M IepeAaye IeHETUYECKOM
uHpopManuu. SaphIIIKO, 0OCOOEHHOCTH CTPOCHUS U (PYHKIIMH. XPOMOCOMBI, IOCTOSHCTBO YUCIa U (POpMBI, TOHKOE cTpoeHue. [IonsaTre o kapuoTHIme.
lMartonHbIN ¥ TATITONIHBIA HAOOPHI XPOMOCOM.




Amnmapat ['onsmxu. CTpoeHue, pacroyio’keHHe B KJIETKaX XUBOTHBIX M pacTeHHH, GyHKIMM anmapata [onbIKu: CHHTE3 MOIUCAXapHIOB U
JUNHUI0B, HAKOIUICHWE U CO3pEBaHHE CEKPETOB (OENKH, JTUMHABI, MOJHCAXapuJibl), TPAHCIOPT BELIECTB, pOJib B ()OPMUPOBAHUM IJIA3MATUYECKOMN
MeMOpaHnsbl 1 mu30coM. CTpoeHne U PYHKIIUH JTH30COM.

Oupormnazmarnueckas cetb (OI1C), ee tumbl. OcOOEHHOCTH CTPOCHHS arpaHyysipHOW (Tiankoi) u rpaHyispHoi (mepoxosartoit) OIIC.
3nayenue rnaakod DOIIC B cuHTE3e mMoiMcaxapugoB M JIMOUAOB, MX HAKOIWICHMM W TpaHcnopte. 3amuTHas QyHkuus OIIC (u3omauus u
HeHTpanu3anus BpeAHbIX U KiIeTku BeniecTB). Oynkiuu mepoxosaroit JIIC (yuactue B cuHTe3€ 0€NKOB, B HAKOIIEHUH OEKOBBIX MPOIYKTOB U UX
TPAaHCHOPTE, CBA3b C IPYTUMHU OpPraHOUAAMU M 000JIOUKOM KIIETKH).

Pubocombl, 0COOEHHOCTH CTPOEHUS U POJIb B OnocuHTe3e Oenka. [lonmmprnbocoMmel.

Baxyonu pacTuTenpHBIX KIETOK, UX 3HaueHue, cBs3b ¢ DIIC.

[TnacTuapl: TEMKOMIACTBI, XJIOPOIIACTHI, XpoMoracTel. OcobennocTH, ctpoenue u ¢yuknun mwiactuna. JHK mnactua. Ilpouncxoxnenue
xJloporuiacToB. B3auMHoe npeBpalieHue miacTu.

MuTtoxoHipun, CTpoeHHe (HapyKHasg U BHYTpeHHssT MeMOpanbl, kpucthbl). Mutoxouapuansasie JJHK, PHK, pubocomsl, ux pons. OyHkiuu
MUTOXOHAPHHA. [ MTIOTE3bI O MPOUCXOKICHUH MUTOXOHIPHIA. 3HAYEHNE BOSHUKHOBEHHS KUCIOPOIHOTO IBIXaHHSI B YBOJIOIIH.

Knerounslii nientp, ero crpoenue u QyHkuuu. OpraHouasl ABMKEHUs. KieTouyHble BKIIOYEHHS — HEMOCTOSHHBIA OPraHOWA KIIETOK,
0c00EHHOCTH U (YHKIIHH.

3. Domocunmes
OOmeH BelecTB ¥ dHepruu. [loHATHE 0 MIACTUYECKOM M SHEPreTHIeCKOM OOMEHe.

®otocunTe3. CBeTOBas U TeMHOBasH (a3bl HOTOCHHTE3a, OCHOBHBIE MPOLIECCH, MPOUCXOAIINE B 3TH (a3bl. OCHOBHBIE UTOTH CBETOBOH (ha3bl
- cunte3 AT®, BolgeneHne Kucaopoga, oOpa3oBaHHE BOCCTAHOBIEHHOTO HUKOTHUHaMuAaneHuHauHykiaeoruadochara (HALD-H2).
®otodochopunupoBanue. CymmapHoe ypaBHeHHe (orocuHTe3a. IlepBuyHble OpoaAyKThl — ¢orocuHTe3a. DOTOCHMHTE3 U ypokai
CEJIbCKOXO35MCTBEHHBIX KyJbTyp. IlyTM MOBBINIEHUS NPOLYKTUBHOCTH CEIBCKOXO3SMCTBEHHBIX pacTeHud. K.A.TUMHpSA3eB 0 KOCMHUYECKOH PO
3€JIEHBIX PACTEHUN. XEMOCUHTE3 U €r0 3HAaYCHUE B IIPUPOJIE.
4. Duepeemuueckuti oomen
OHepreTuyeckrii 0OMeH B KJIETKE U €ro OMOJIOTHYECKUH CMBICI. DTamlbl SHEPreTHUeCKOoro oOMeHa, MPUYPOUYEHHOCTh 3THUX IPOLECCOB K
OTIpeiIeNIEHHBIM CTPYKTYpaM KJIETKU. 3HaueHre MUTOXOHApUi 1 AT® B sHepreTndeckoM oOMeHe.
5-7.  Buocunmes benxa
BbrocuuTes OeKOB B KJIETKE W €ro 3HaueHue. Ponb reHoB B OmMocuHTE3e OelKOB. ['eHeTHYEeCKU KOJ M ero CBOMCTBA. JTallbl OMOCHHTE3a
6enka. Peakuinu MatpuyHOro cuHTE3a. Perynsmus cunte3a 0enkoB. [ eH-perynsaTop, reH-oneparop, CTpYKTYpHbIE T'€HbI, X B3auMoeicTue. [Ipunimn
0oOpaTHOM CBSI3U B perynasunu GyHKIIMOHUPOBaHUs reHoB. COBpeMEHHbIE MPECTABIEHUS O IPUPOJIE TeH
8. Tunvl Oenenus Kiemox
Kvi3HeHHBIN UK KJIETKU U ero stambl. [loaroroBka KiIeTku K JelneHuio — uHTepdasa, ee nepruoab! (MpeCHHTETHYECKUH, CUHTETUYECKH,
MOCTCUHTETHYECKUH ). bruonoruueckoe 3nauenne uurepdassl. Anonto3. MUTOTHUECKUH LIUKII.



AMHUTO3 U €ro 3HaueHue. MHUTO3 - IIUTOJIOTHYECKAss OCHOBAa OeCroyioro pasMHOKeHUs. Pa3pl MHTO3a, UX XapakTepucTuka. CTpyKTypHbIE
W3MEHEHHS M (DU3MOJIOTUYECKHUE OCOOCHHOCTH OPraHOWIOB KJIETKM BO BPEMsSI MUTOTHYECKOTO JelieHus. BepeTreHo neneHus, ctpoeHne u (QyHKIUH
HUTEH BepeTeHa. buonornyeckoe 3HayeHue MUTO3a.

Meiio3 - muTONOrMYecKasi OCHOBA IOJIOBOTO pa3MHOXKEHUs. [lepBoe neneHue meio3a, ero ¢asbl, UX XapaKTePHCTUKA. Y MEHBIICHUE YHCIIa
XPOMOCOM Kak pe3yJIbTaT IEepBOro jAejeHus. Bropoe nenenue meiosa, (hasbl, UX XapakTepucTHka. buomornueckoe 3HaueHne Meiiosa.

9. Becnonoe u nonosoe pazmuooicenue.

@opMbI U CIIOCOOBI pa3sMHOXKEHUSI OpraHu3MoB. becmosoe pasMHOXeHHE, €ro BHIBI M 3HadeHue. [lomoBoe pa3sMHOXKEHHE, ero BUABI U
IBOJIIOIMOHHOE 3HaueHue. OOmas XapakTepUCTHKAa W OCOOCHHOCTH Pa3MHOMKEHHSI OCHOBHBIX TPYIIII OPraHU3MOB. Pa3BUTHE MYXKCKUX W JKEHCKUX
TMIOJIOBBIX KJIETOK Y )KHBOTHBIX M PACTCHHI.

10. Onmoeenes — unousudyanvroe pazeumue opeanusmos.

OmtonorBopenne U ero Tumbl. OIJIOJOTBOPEHHE W Pa3BUTHE 3apojbllia y >KUBOTHBIX. OCHOBHBIE ATallbl 3MOPHUOHAIBHOTO Pa3BUTHUS
KHBOTHBIX. B3anMoJieficTBHE YacTeil pa3BUBAIOIIECTOCS 3apo/Iblia. broreHeTH4YecKni 3aK0oH, ero coBpeMeHHas naTepnperaius. [loctamOproHambHOE
pasBuTHE. BpeqHoe BIMsSHUE aKOT0JIsl, HHKOTHHA, HAPKOTUKOB, 3arPS3HEHUS] OKPYKAIOIIEH Cpe/ibl Ha pa3BUTHE 3apO/IbIIIa )KUBOTHBIX M YEJIOBEKA.

OO0mass XxapakTepucTHKa M OCOOCHHOCTHM pa3MHOXKEHHUS BHUPYCOB, OakTepuid, BOJOpOCIEH, MOX000pa3HbIX, MAOPOTHUKOOOPA3HBIX,
TOJIOCEMEHHBIX, TOKPBITOCEMEHHBIX, TPUO0B U NHIIAitHUKOB. CMeHa (a3 B )KU3HEHHOM ITHKIIE.

11. Tecmuposanue no paszoeny «LJumonozusy

OcHOBHbIe NOHATUS. ABTOTPO(pBE. AMUHOKHUCIOTHL. AHA00IN3M. ACCUMMIIAIM. AHTUKOIOH. AnnapaT ['oyb/pku. AKTUBHBIN TPaHCHOPT.
Anpo6sl. bakteprnodaru. buocunres 6enka. bpoxxenue. Bakyons. Bkimtouenus. ['annmounnneiii Habop xpomocoM. JlumnonaHsiii Habop xpomocoMm. I'eH.
I'enetnueckuii kof. ['enom. I'enotun. I'mapodunsaocts. ['mapodgobHOoCcTs. ['mukonus. I'nukokanuke. I'nmukonporensl. I'pana. I'yanun. [lenarypanus.
Huccnmumnsuus. JIHK.  JIpixarenbHblid cyoctpar. Knerounoe ppixanue. Kapuommnazma. KaraGomusm. Kucnopogusrit stan. Komow.
Kommnementapaocts. Kpucra. Jlelikoractsl. JIuzocoma. Jlunonporenasl. Jlokyc. MakpoanemenTsl. MaTtpukc. MaTpuusblii  cuHTe3. MeTabonmsm.
Mukpotpy6ouku. Mukpodunamentsl. Mukposnementsl. Monomep. Hyxneonpotewasl. Hykneotua. Omnepon. Opranounabl. Ocmoc. Ormepatop.
ITnactunel. Iunornuros. [Homumep. IMomunentun. Ientunnas csasp. Ipokapuotsl. Penpeccop. Pu6ocomsr. PHK. CITU/I. Ctpoma. CtpykTypHBIE
renbl. Tpancmsauus. Tpanckpunuus. Tpurer. Tumakonn. TumuH. @arounurtos. PepMeHTHl. XOpomiaacT. XpoOMaTHH. XPOMOIUIACT. XpOMOCOMA.
Hentpuonu. Lutornasmarndeckas MmemOpana. Llurozun. Ypauun. @orocunrte3. XeMOCHHTE3. DK30LUTO3. DHIOLUMUTO3. DHJOIUIa3MAaTHUECKask CEeTh.
Oykapuotsl. Anpo. Aapeimiko.

becnionoe pazmHoxxeHue. BereratuBHoe pasmHokeHue. 3urota. IlonoBoe pasmuoxenue. IloukoBanue. Anontos. JKU3HEHHBIN UK KIETKU.
Cnepmarozoun. Cnopa. Sitnexnerka. Amuto3. Murtos. Meiio3. Llearpomepa. Untepdaza. Ilpodaza. Anadaza. Metadaza. Tenodasza. Bepereno
neneHus. busaneHT. ['eHepaTuBHas TKaHb. ['OMONOrMYHBIE XpPOMOCOMBI. JIBOMHOE OIUIOAOTBOPEHHUE. 3apoAbIlIeBbI Memok. KoHbroramus.
Kpoccunrosep. Penykunonnoe nenenue. Cnepmarorene3. OBorenes. XKusHennslii nukil. ['ameroput. Cnopodut. buorenernueckuit 3akon. biactyna.
bnactomep. OmnnonorBopenue. OHToreHes. BHyTpeHHee omuofgorBopenue. HapykHoe omnonoTBopeHHe. 3apoAbllieBble JIMCTKH. OpraHoreHes.
[TapTenorenes. OMOproHansHOE pa3Butue. [locTamOpruonansHOe pazsutue. dunorenes. Jkronepma. IHTOACpMa. Me3oaepma.




Me:xnpeanMerHble cBsa3u. Heopranuueckass Xxumusi. XUMHUECKHUE JIeMEHTHI niepuoanyeckor cuctemsl J.M.MenneneeBa. Monbl (kaTHOHBI U
aHuoHbl). Boga u npyrue HeopraHu4eckue BelecTBa, CTPOCHHE MOJIEKYJ U cBoicTBa. J{uccomnuanus 3mekTpoiauToB. Oprannyeckas xumus. OCHOBHBIE
TPYIIBl OpraHuyecKux coequHeHuid. bydepusie pactBopbl. @usmka. Ocmoruueckoe masnenue. uddysus n ocmoc. boranuka. OcobenHHocTH
CTpPOCHHS KJIETOK pacTeHuid. OTiauuus pacTeHHil OT >KUBOTHBIX. 300si0rvsA. OCOOEHHOCTH CTPOEHUS KIIETOK JKUBOTHBIX. OTIMYUS KUBOTHBIX OT
pacteHuii u rpudoB

borannka. OcoOeHHOCTH CTpPOEHHUS U Pa3MHOXKEHUS pacTeHuil. BereratuBHoe paszmuoxkenue. [IpuBuBku. Opranbl pacTeHUN, UX CTPOCHUE U
¢ynkuuu. CTpoeHHe IBETKAa — OpraHa CeMEHHOro pasmMHoxeHusa. OmpuieHue. 3oosorus. OCOOCHHOCTH Pa3MHOKEHHUS KUBOTHBIX Pa3JIMYHBIX
cucremarnyeckux rpynn. CrocoObl OIIOAOTBOPEHUS y KHUBOTHBIX. [locTamMOpuoHalibHOE pa3BUTHE HAceKOMbIX. LIuKi pa3BUTHS 3€MHOBOJIHBIX.
Anatomusi. OcOOEHHOCTH SMOPHOHAIBHOTO Pa3BUTHS YETIOBEKA

Pa3gea 3.Pemrenue 3aga4 nmo reme «I eneruka»-15 yacos

3akpenseHue OCHOBHOI'O CO/IeP:KAHUSA T€M B X0/ie pellleHUsi OMO0JOrHYeCKUX 3a/1a4:
1-2-3. Heszasucumoe nHaciedosarue npu3HaKos
[Tpenmer, 3amaun u MeTO/bI TeHETUKH. OCHOBHBIC pa3Jieibl TEHETUKA. MeCTO TeHETHKHU Cpeir OMOJOTUYCCKUX HAayK. 3HAUYCHUE ICHETHKU B
pa3paboTke mpo0IeM OXpaHbl IPUPO/IBI, 3APABOOXPAHEHUS, MEUIIMHBI, CEIILCKOT0 X03sicTBa. [IpakTHyeckoe 3HaUCHNE TCHETUKHY.

I"MeHnenb — OCHOBOMOJIO)KHUK TE€HETHKH. MeTOoJ] 'eHeTHYeCKOro aHaiu3a, pa3paboTaHHblii [.Mennenem. I'eHeTnyeckass CHUMBOJIMKA.
[IpaBuiia 3anucu cxeM CKpelBaHUs.

HacnenoBanue mnpu MOHOTMOPUIHOM CKpellMBaHWM. JlOMMHaHTHBIE M peLecCHBHble Mpu3Haku. [lepBblii 3akoH MeHzaens - 3aKoH
eanHooOpa3us rudpuIoB repBoro nokoseHus. Bropoit 3akon Menzens - 3akoH pacuierienus. [IpaBuio unctorsl ramer. L{uTonornyeckue oCHOBBI
pacuienjaeHus Ipu MOHOTHOPUIHOM CKpeluBaHuU. CTaTUCTUUECKUH XapaKTep pacllenIeHHUs.

[Tonsatue o renax u amwiensx. @eHorun u reHotun. ['omo3urora m rerepo3urora. PacuiensieHue mpu BO3BPATHOM W AHAIM3UPYIOLIEM
CKpELIUBAaHUH.

HacnenoBanue npu aurubpuaHoM ckpemyBanuu. HezaBucuMoe KOMOMHUPOBAaHNE HE3aBUCUMBIX Map MPU3HAKOB - TPETUH 3akOoH MeHpens.
[{uTonornyeckre OCHOBBI HE3aBUCUMOT0 KOMOMHUPOBAHUS Map MPU3HAKOB.

4-5.  Bzaumooeiicmsue annenvbHblX U Hedl1elbHbIX 2eHO8.

HacnenoBanue 1mnpu  B3auMOJEHCTBUM  aUIENbHBIX TreHoB. JlommHupoBanue. Henonnoe nomunHupoBanue. KomoMHupoBaHue.
CBepx1oMuHUpOBaHUE. MHOKECTBEHHBIN aJUIEIIN3M.

B3aumoneiictBue HeaienbHbIX reHOB. HoBooOpa3oBaHus npu ckpeuiuBaHuu. OCOOEHHOCTH HACIIEOBAHUS KOJUYECTBEHHBIX MPU3HAKOB.
Kommmnmentapaocts. Onwucra3. [lonumepus. MHOXKeECTBEHHOE IEHCTBHE TEHOB. lIpuMepbl MHOMXECTBEHHOIO JEWCTBUS TE€HOB. B03MOXHBIE
MeXaHU3Mbl OOBSICHEHUS 3TOTO SIBJICHUS. | €HOTHI KaK 11€JI0CTHAs HCTOPUUYECKH CII0KUBILAsICS CUCTEMA.

6-7.  XpomocomHas meopus HACIEOCMBEHHOCTIU.



SIBeHUE CLEIUIGHHOTO HACIEJOBAaHMS M OTPAHUYCHHOCTh TpeThero 3akoHa Menpaens. 3nauenue pabor T.I'.Moprana u ero mKoOJIbI B
U3y4eHHUM SIBJIEHUS CLEIUIEHHOro HacienoBaHus. KpoccuHrosep, ero Ouosjoruueckoe 3HaueHue. I'eHeTnueckue KapTbl XpoMocoM. OCHOBHbIE
MOJIO’KEHUSI XpPOMOCOMHOM TEOPUH HaceACTBeHHOCTH. Brua mkomnsl T.I.Moprana B pa3paboTKy XpOMOCOMHOM TEOPHUH HACIEACTBCHHOCTH.

8-9.  ['enemuxa nona.

I'enetuka mnona. IlepBuuYHBIE M BTOPHUYHBIC IIOJIOBBIE IPHU3HAKU. XPOMOCOMHAs TEOpPHUS OIpeAcsieHHs Iosna. ['oMorameTHeli u
rereporameTHelid 1oyl Tumel onpeneneHus nosna. MexaHus3M NOIEpKaHUs COOTHOLIeHHs noyoB 1:1. HaciaenoBanue npu3HaKkoB, CLEIUIEHHBIX C
IIOJIOM.

10. 3axonomepHocmu u3MEeH4UBOCHIU.

N3menunBocTh. Kitaccudukanust 13MEHYMBOCTH C TIO3UIUI COBPEMEHHOMN T€HETHKH.

denorunuyeckas (MoIu(UKAIMOHHAs M OHTOICHETHYecKas) H3MEeHUMBOCTh. Hopma peakuum U ee 3aBUCUMOCTh OT T'€HOTHIIA.
CraTucTuieckne 3aKOHOMEPHOCTH MOAM(DHUKAIIMOHHON N3MEHYMBOCTH; BApUALMOHHBIN PSJT M BAPHALIMOHHAS KPUBASI.

['enoTnnuueckass (KOMOMHAaTHBHAasT W MYyTAallMOHHAs) W3MEHUUBOCTh. 3HAu€HHME KOMOWHATMBHON H3MEHYMBOCTM B OOBSICHEHUH
IBOJIIOIIMOHHBIX TPOLIECCOB, CEJIEKIIMN OPTraHU3MOB. MyTalMOHHAs H3MEHYHBOCTbD, €€ BUIbL. MyTarmn, ux npuunHel. Knaccudukanus myramnuii mo
XapakTepy W3MEHEHHs IeHoTuna (TeHHbIE, XPOMOCOMHbIC, T€HOMHbIE, LUTOIUIa3MaTHueckue). [locneacTBust BIMSHUS MYTareHOB Ha OpPraHU3M.
Mepsbl 3alIUTHl OKPYKAIOIIEH CpeJibl OT 3arpsA3HEHMs] MyTareHaMu. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HacleACTBEeHHON n3MeHunBoctu. H.M.BaBuiosa.
OKCIEpUMEHTAIBHOE MOIY4EHHE MYTALUH.

11. I'enemuxa uenogexa
['enetnka uyenoBeka. YenoBeK Kak OOBEKT TEHETHYECKMX HcCcleloBaHUNA. MeTo/bl H3ydeHHUs HACJIEICTBEHHOCTH 4eJOBeKa:
reHeaorn4ecKuii, OJIM3HEIOBbIN, INTOT€HETUYECKHH, THOPUAN3AIIMS COMAaTHUYECKUX KIIETOK.
HacnencrBenHsle 00Jie3HH, MX paclpoCTpaHEHHE B MOMYJALUAX dYeaoBeka. Mepbl MpO(QMIAKTUKM HaCleACTBEHHBIX 3a00JieBaHUN
yenoBeka. BpenHoe BiMsAHME anKorosis, HUKOTMHA W HApKOTMYECKMX BEHIECTB HA HACJIEACTBEHHOCTh YEJIOBEKAa. MeEIUKO-T€eHETHYECKOoe
KOHCYJbTHpOBaHue. KpuTrka pacUCTCKUX TEOPUH C MO3ULUNA COBPEMEHHON N'€HETHUKH.

OcHoBHbIe noHATHS. ['eneTrka. ['ubpunonorudeckuit meron. Hacnencrsennocts. Mi3MeHUNBOCTE. Aienib. ANbTepHATUBHBIE IPU3HAKH.
l'enorun. ®enotun. ['ereposurora. I'omoszurora. I'mOGpua. JloMuHaHTHBIA Tpu3HAK. PellecCMBHBIN TMpU3HAK. AHAIM3UPYIONIEE CKpENIMBaHUE.
BosepatHoe ckpemmBanue. Jlurereposurora. IlomuruOpunHoe ckpemuBanue. KomrumiMeHTapHoe JeiictBue reHoB. Onucrtas. [lonmumepus.
[Tneriorponusa. MuoxecTBeHHBIN amienu3M. KomomuaupoBanue. CBepxaoMmuaupoBanue. HenonHnoe qomunupoBanue. CUEMIEHHOE HACIEIOBaHUE.
I'pynner  cuennenuss. Kpoccunroep. KpoccoBepHble M HEKPOCCOBEPHBIE TaMeTbl. AyTocombl. ['eTreporaMerHblii mos. ['OoMOraMmeTHbI IMOJI.
CuemnneHHoe ¢ mojioM HacienoBaHue. DeHOTUNHMYECKas M3MEHUYMBOCTh. Moau@ukanuoHHas W3MEHYMBOCTh. Bapuanrta. BapuanuoHHBIH psn.
Bapunanmonnas kpusasd. Hopma peaknuu. OHTOreHeTMYECKash M3MEHYMBOCTb. [ '€HOTUIIHMYECKas M3MEHYMBOCTb. MyTallMOHHAs M3MEHYHMBOCTb.
Myrtauuu. Myrarensl. ['ennpie Mytanuu. ['eHOMHBIE MyTanuu. XpoMocOoMHble MyTanuu. KomOunHaTHBHAs M3MEHUYUBOCTh. l{uTommazmarnyeckas
M3MEHUYUBOCTh. CIIOHTaHHbIE MyTaluy. JleTanpHble MyTaly. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIECTBEHHON N3MEHYMBOCTH.

I'enetuka uenoseka. Hacnencreennsie Oone3nu. AnpOuHu3M. bim3uenoBsiii meton. I'emodrmms. ['ubpunuzanus comaTHIecKuX KIETOK. Meauko-
TEeHETUYECKOE KOHCYIbTUpoBanue. [lonmunaktiusd. [lonynsaiuoHHbI METOA.




KaﬂeﬂﬂapHO-TeMaTH‘leCKoe IJIAHUPOBAHHUE

Ne Tema 3ansaTHA JlaTa npoBeaeHus IIpumeyanue
IJIaH dakr
1 BBenenne B npeamer 1.09
2 Pemenwne 3anad mo reme «OCHOBHBIC CBOKCTBA )XHBOr0. CHCTEMHAs OpraHU3aIis 8.09
JKU3HI»
Pasnen |. Mouekyasipaasi 6mosiorusi - 6 4
3 Pemenue 3anau no teme: «Xumuueckuil coctaB KieTku. Heopranuueckue 15.09
BEILIECTBAY
4 Pemenue 3amay mo teme: « XUMHYECKUH KIETKU. YTJIE€BOALL. JIMITHUIBD. 22.09
5 Pemenne 3amad no teme: « XMMHYECKHI COCTaB KIETKH. benkuy. 29.09
6 Pemrenue 3amau o teme: « XMMHUYECKHIA COCTaB KJICTKU. HyKII€MHOBBIE KUCIIOTHI. 6.10
ATDx»
7 Pemenue 3anay no teme: « XMMHUYECKHI cOCTaB KJIeTKH. HyKI€MHOBbBIE KUCIIOTHI. 13.10
ATDx»
8 TectupoBanue 1o pazaeny: «MonekymnsipHas OHOJIOTHUS 20.10
Pazngen Il. lluTonorus - 11 u
9 Pemenue 3agau no reme: «l{uronorus kak Hayka. Knerounas teopusi» 27.10
10 Pemenue 3anay no reme: « CTpoeHUE KIETKU U €€ OpraHOUIbI» 10.11
11 Pemenne 3amau o teme: «POTOCUHTES) 17.11
12 Pemenune 3anad no teme: « JHEPreTHUIECKUI OOMEH) 24.11
13 Pemenne 3amau nmo treme: «bruocuures Oenkay 1.12
14 Pemrenue 3aga4u no teme: «bruocuHTE3 OEIKa» 8.12
15 Pemenne 3amau nmo treme: «bruocuures Oenkay 15.12
16 Pemenne 3amau nmo teme: « THUIBL TEIEHUS KIETOK) 22.12
17 Pemenue 3agau no reme: «becnosioe 1 MOJI0BOE Pa3MHOKEHHUE) 29.12
18 Pemenue 3amay no teme: «IHaIuBHIyaIbHOE PA3BUTHE OPTAaHU3MOBY 12.01
19 | TectupoBanue 1o pazaeny «L{uTomorus» 19.01
Pa3zpen I1l. 'eneruka - 15 4
20 Pemenue 3amgau no reme: «HezaBucumoe Haciae10BaHNE MPU3HAKOB) 26.01
21 Pemenue 3amgau no reme: «HezaBucumoe Haciae10BaHNE MPU3HAKOB) 2.02
22 | Pemenue 3a1a4 no teme: «He3zaBrcuMoe HaclieJOBaHUE TPH3HAKORBY 9.02
23 Pemenue 3amau no treme: «B3aumoaelicTBIE T€HOBY 16.02
24 | Pemenne 3amay o teMe: «B3anMomercTBIE TEHOBY 1.03




25 Pewmenue 3amay 1o teme: 15.03
26 | «XpoMocoMHasi TEOpPHS HACIEACTBCHHOCTH 22.03
27 Pewmenue 3amay 1o teme: 5.04
28 «['eHeTHKa 110J1a% 12.04
29 «["eHeTnka mosua 19.04
30 | Pemenue 3a1a4d o tTeMe: «3aKOHOMEPHOCTH U3MEHYMBOCTH 26.04
31 | Pemenue 3ama4 o teme: «3aKOHOMEPHOCTH H3MEHUYMBOCTHY 3.05
32 Pemenue 3amady 1o teme: «[ eHeTHKA YEJIOBEKA) 10.05
33 | Pemenue 3ama4 mmo teMe: «I'eHETHKA YEI0BEKa» 17.05
34 TectupoBanue 1o Kypcy «PermieHne 6M0I0rHUecKux 3a7a4 B X0Je MOATOTOBKH K 24.05

EI'DO»







