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Ilpozpamma Kypca
«buonozusa u ee zpanuy

INOACHUTEJIbBHAS 3AIINCKA

[Ipennaraemblii Kypc pacCunTaH Ha 68 yacoB (2 4aca B HEACIIO), OH noddepaicueaem u yenyoasem
bazoevle 3HAHUA NO OUONOUU U HANPABIEH HA (QOpMUpoaHue U pas3gumue OCHOBHbIX YUEOHLIX
KOMnemenyuil 8 xooe peuleHus 6UO0N0SUYeCKUX 3a0aH.

Konuenuusa npozpammsl_Kypca3akiodaercss B TOM, 4To e€ pa3paboTka CBs3aHa C pa3pabOTKOi
CUCTEMBI CHEIHATU3UPOBAHHON MOJATOTOBKU (MpoduibHOro 00ydeHus) B CTapUIMX KJlaccaX M HallpaBlieHa
Ha pean3aliio JUYHOCTHO - OPUEHTHPOBAHHOIO Ipoliecca, NMPU KOTOPOM MAaKCHMAaJIbHO YUYUTHIBAIOTCA
MHTEPECHI, CKIIOHHOCTH, U CIIOCOOHOCTH CTapuIieKiIacCHUKOB. OCHOBHOM akIEHT Kypca CTaBUTCSA HE Ha
MPUOPUTETE COACPIKAHUS, @ Ha MPHUOPUTETE OCBOCHHS yYallUMHCS CIIOCOOOB ACHUCTBUI, HE HAHOCS yIIepO
CaMOMYy COJICP)KaHUIO, T.€. PA3BUTHUIO MPEIMETHBIX W MEXKIPEIMETHBIX KOMIIETEHIIMM, 4YTO HaXOIWT
OTpaXEHHE B KOHTPOJBHO-M3MEpUTENbHBIX Marepuanax EI'D. Kypc TecHo cBsizan ¢ ypokamu oOmIeit
OHMOJIOTHMH U COOTBETCTBYET TpeOoBaHUAM [ OCynapCTBEHHOTO CTaHIApPTA.

AxmyanbHocmp yMEHUS pelaTh 3aJaud 10 OMOJOTHHU BO3pacTaeT B CBS3U ¢ ycioxkHeHuem EI'D
MOoOMOJIOTHH, a TakkKe 0c000e BHUMAHUE CTOUT YIENATh MPUMEHEHHWIO 3HaHWW Ha mpakTuke. Kypc TecHo
CBSI3aH C ypOoKaMu 00I1Iel OMOJIOTUU U COOTBETCTBYET TpeOoBaHUSAM [ '0Cy1TapCTBEHHOTO CTaHAapTa.

Pemenne 3amad 1o OWMONMOTMHM JaeT BO3MOXHOCTH JIydllle TIO3HATh (yHJAaMEHTaIbHBIC
00111e010JIOrMYECKre MTOHATHS, OTPAKAIOLIUE CTPOEHUE U (DYHKIIMOHUPOBAHHE OHOJOTHYECKUX CUCTEM Ha
BCEX YPOBHSX OpPTaHU3alUU KU3HU.

Pemennie 3amay 1mo OMOJIOTUM MO3BOJISIET TakKe YIIyOUTh W 3aKpeNuTh 3HAHUS MO pas3feliaM
obmeit  Omonornu. OTrpOMHYI0 BaXHOCTh B HENPEPHIBHOM OOPa30BaHUHM MPUOOPETAIOT  BOMPOCHI
CaMOCTOSITENIbHOW  pabOThl  y4aluxcs, yMEHHE MBICIUTh CaMOCTOSATENIBHO M HAaXOOUTh peIIEeHHE.
Cozpatorcss  ycnoBusa Ui  UHAMBHAYaJbHOM M TpynmoBoil (opMm JaesTenbHOCTH ywamuxcs. Takoe
codyeTaHHMe JBYX (OpM OpraHu3allMd CaMOCTOSTEIbHONM paboThl Ha YpOKax aKTUBU3UPYET Cla0bIX
yyammxcss M JaeT BO3MOXKHOCTb  Au(¢epeHuupoBaTb  MOMOIIb, CIIOCOOCTBYET  BOCIIMTAHHUIO
B3aMMOIIOMOIIM M KOJUIeKTHBHU3MA. Co3/aeT TakKe YyCiIOBUs Ul OOYYEHHs YYaIlUXCsl CaMOKOHTPOJIIO
U CaMOOIIeHKe. DTO (OpMUPYET TBOPUECKOE OTHOILIEHHWE K TPyAy BaKHOE JJis1 YeJoBeKa 0o
npodeccun U SBIAETCS BAXKHBIM ~ YCIIOBHEM YCIIEIIHOTO, Kaue€CTBEHHOTO BBIMOJIHEHUS MM  CBOHUX
00s13aHHOCTEH.

Ocobdennocmamu npozpammol KypcasiBIseTCsl TECHas! CBSI3b €r0 COAEP)KaHUS C YpOKaMH 0O1Ieit
OWoJIoTMM M COOTBETCTBHE TpeboBaHusM [ocymapcTBeHHoro cranaaprta. l[lombop martepuanoB st
3aHATUI OCYIIECTBIISIETCS HAa OCHOBE KOMIETEHTHOCTHO - OPHEHTUPOBAHHBIX 3aJ[aHUM, HAIIPABJIEHHBIX Ha
pa3BuTHE TPEX ypOBHEH O0YyUYEHHOCTHU: PENPOAYKTUBHOIO, IPUKIIAAHOIO U TBOPUYECKOTO.

Llenvio kKypca asnaemcea:

e ConeiicTBoBaTh (OPMHPOBAHUIO MPOYHBIX 3HAHUN TI0 OOmIe OWOJIOTHH, YMEHUH U HABHIKOB
pewmenus 3amgad s caaun EID.

¢ O6001UTH, CHUCTEMATU3HPOBATh, pacuIpuTh u yIIIYyOHUTH 3HAHUSA yUaIIuXCs
c(OpMUPOBATH/aKTYaIM3UPOBATh HABBIKU PEIIEHUsST OMOJOTHYECKHUX 3ajad Pa3JIMYHBIX TUIIOB.

e JlaTh yYEHHKY BO3MOYKHOCTb PEaJIM30BaTh CBOU WHTEIUIEKTYyaJbHbIE M TBOPUYECKUE CIIOCOOHOCTH,
UMEIOIIMeCs 3HAHWUS U YMEHHUS B IPYTUX 00IaCTAX JAESITeAbHOCTH IPU BBIIOJHEHUH TPOSKTHON paboThI.

e JlaTh y4€HHUKY BO3MOKHOCTh OLIEHUTh CBOU CKJIOHHOCTH U MHTEPECHI K IaHHOM 00J1acTH 3HAHUS

3adauu:

1.®opMHpOBaTE CHCTEMY 3HAHHM IO INIABHBIM TEOPETUUYECKUM 3aKOHAM OMOJIOTHUU U €€ HaYK.

2.CoBepIlIeHCTBOBAaTh YMEHHE pelllaTh OMOJIOTHYEcKUe 3a/1au PENpOAYKTUBHOIO, IPUKIIATHOTO U
TBOPUYECKOI'0 XapakTepa

3.Pa3BuBath KJIFOUEBbIE KOMIIETEHIINH: yueOHO - MO3HABATENbHEIE,
nH(pOPMAaIMOHHbIE,KOMMYHHKATUBHbIE, COLUAIILHBIC.

4.Pa3BuBaTh OMOJIOTMYECKYIO HWHTYHIIMIO, BBIPAOOTATh OMPEICICHHYI0O TEXHUKY, YTOOBI OBICTPO
CIPABUTCA C MPEATIOKECHHBIMH YK3aMEHAIIMOHHBIMH 33 JaHHSIMH.

bnazooapa gaxkyremamusenomy Kypcy no o0uo102uu 6bIn0JIHAEMCA HECKONbKO YHKUUIL:




1. TlogmepxuBaeTcst U3y4eHHUE OMOJIOTHH Ha 3aJaHHOM CTaHIapTHOM ypoBHeE. Kypc «buonorus
U ee TpaHi» OMOTaeT 3aKPEeNuTh U YyriIyOUTh YpOBEHb 3HAHUH MO OMOJIOTUH, TPUMEHUTH 3TU 3HAHUS TyTEM
pelIeHrs OMOIOTUYECKUX 3a/1a4.

2. OcymecTBigeTcs JMYHOCTHO-OPUEHTUPOBAHHBIN M01X0/ B 00yueHuu. To ecTh yUYUTHIBAIOTCS
WHIVBUAYAIbHBIE CKJIOHHOCTH U CIHOCOOHOCTH YYaIllMXCS WM CO3JAIOTCS YCIIOBHUSL JUIsi OOyYeHUS WX B
COOTBETCTBHUH C MPO(PEeCcCHOHATBHBIMI HHTEPECAMH.

ITnanupyemotit pezyromam
B pesynvmame _npoxoscoenusn npozpammvl Kypca 00y4aruiuecs 00axucHbL:

e lcnonb3oBare oOLIMEe MpueMbl pabOThl C TECTOBBIMU 3aaHUSIMM  PA3JIMYHON CJI0XKHOCTH,
OPHEHTUPOBATHCS B IPOrPAMMHOM MaTepualle, yMeTb YeTKO (pOPMYJIMPOBATh CBOU MbICIU
YMeTh MpaBUIILHO PacpeAeIsITh BPEMs ITPH BHIMIOJIHEHUH TECTOBBIX padoT.
O06001aTh U MPUMEHSATH 3HAHHS O KJIIETOYHO-OPTaHU3MEHHOM YPOBHE OpraHHU3alliy JKU3HU.
O0600maTh ¥ MPUMEHATH 3HAHHUSI 0 MHOTOOOpa3uu OPraHU3MOB.
ComnocTaBisaTh OCOOCHHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHMSI OPIaHU3MOB Pa3HBIX LIAPCTB.

e ConocTaBisATh OMOJIOTUYECKUE OOBEKTHI, MPOLECCHI, ABJICHUS, MPOSIBIAIOLUIMXCS HAa BCEX YPOBHAX
OpraHu3al1H KU3HH.

e VYcTaHaBIMBAThH MOCIEIOBATEIBHOCTh OMOIOTUYECKUX 0OBEKTOB, TPOIIECCOB, SIBICHHUM.

e [IpumeHsATH OMOJOTMYECKHE 3HAHUSA B IMPAKTUUYECKUX CUTyalMsX (IIPaKTUKO-OPUEHTHPOBAHHOE
3a71aHue).

e PaboTarh C TEKCTOM MJIM PUCYHKOM.

e O06001ATh U IPUMEHSTh 3HAaHHS B HOBOM CUTYaIUH.

e Pemrarte 3a1a4n 0 TUTONOTHH 0A30BOTO YPOBHS M MOBBIIICHHOTO HAa MPUMEHEHHE 3HAHHUN B HOBOU
CUTYalUH.

e Pemare 3ajauM 1O reHeTHKE 0A30BOTO YPOBHS M IOBBIINIEHHOIO Ha NIPUMEHEHUE 3HAHUN B HOBOM
CUTYaluH.

e Pewmath 3amauM  MOJIEKYJISIpHOM Omoyiornu 0a30BOr0 ypOBHS M IOBBIIIEHHOTO Ha MPUMEHEHHE

3HAHWI B HOBOM CUTYallUH.

Cmpykmypa npozpammst. CopepkaHue NporpaMmMbl BKIFOUAET 3 OCHOBHBIX pa3/eioB:
MOJIEKYJIsIpHAasi OMOJIOTHS, IIUTONOTHSI U TeHETHKA, CEeKIIUs, TeHHAs MHKEHEPHsl TaHHbIe pa3/Ielibl IeIsTCS
Ha TeMBbI, 1 KakJas TeMa (pakyabTaTUBHOTO Kypca sSBISETCS MPOJ0JDKEHHEM Kypca 6uonoruu. OCHOBHOU
THII 3aHATUH - TPaKTUKyM. /{7151 Hanbonee yCenrHoro yCBOGHUs MaTepuaa MiIaHupyITCs pa3TundHbIe
(dhopMBbI pabOTHI ¢ yYalIUMHCS: pa3HOOOpa3HbIie (HOPMBI pabOTHI ¢ TEKCTOM, TECTaAMH, BHITTOTHEHUE

TBOPYECKHUX 3aJaHui. Ha KakoM 3aHATHH ydaluMcsl pPEKOMEHIYETCSl CepUs 3aJJaHUl, 4aCTh KOTOPBIX
BBITTOJTHSETCS B KJIACCE, @ YacTh - IOMa CAaMOCTOSTENbHO. J{J1s1 pOMEXYTOYHOTO KOHTPOJISI- 3
tectupoBanus B popme EI'D, u HTOroBoro KOHTpoJisi— 3a4er 1o Kypcy «buosnorus u ee rpann» u
MPOEKTHAs JeATeIbHOCTh. Kypc peann3yer KOMIETEeHTHOCTHBIH, NeSITETbHOCTHBINA U WHIUBUYIbHBII
noJXo/ K 00yueHuto. JlesTeIbHOCTHBIN MOJIX0 pean3yeTcs B IpoLecce MPOBEACHUS CAMOCTOSTEIbHBIX U
MPAKTUYECKUX pabOT ¢ yyalluMHCs, COCTaBIIeT OCHOBY Kypca. JleaTeNbHOCTh yYUTENs CBOAUTCS B
OCHOBHOM K KOHCYJbTHUPOBAHUIO yUAIIUXCsl, AaHATHU3Y U pa30opy Haubosee mpoOIeMHBIX BOIIPOCOB U TEM.

B noaroroske u NpoBeIeHUH YPOKOB JAHHOI'O Kypca UCIOIb3YETCA MEeXHON02U
300posbechepezaroue2o 00yyeHUs U 60CNUMAanUs: CO3JaHUE IICUXO0JIOTHYECKOro KoM(popTa, CaHUTapHO-
TUTHEHUYECKUX YCIIOBH, IBUTaTE€IbHON aKTUBHOCTH U JPYTMX KPUTEPUEB, KOTOPBIE BIUSAIOT HA
YCHEUHOCTh B 00YYEHHH.

Dopmoit omuémuocmu no U3y4eHu0 OAHHO20 Kypca moxicem Oblny:

e CocTaBiieHHEe OMOJIOTUYECKIX 3aj1a4, KPOCCBOPIIOB, CO3/IaHUE MTPE3CHTALMH, IO TeMaM
(bakyJIbTaTUBHOTO Kypca;

¢ 3a4€T 1O pelnIeHHIo 3a71a4 0A30BOT0 YPOBHS U MOBBIIICHHOTO

¢ KoHtponbsHas paboTta 1o pemneHuo 3a1a4d no marepuanam Enunoro ['ocymapcTBeHHOTO SK3aMeHa 110
ouonoruu 2025 roxa;

e 3amuTa MPOEeKTHBIX paboT



e TecroBble 3ajaHNs 10 PEUICHUIO 3a7a4 o MaTepuanam Enunoro ['ocynapcTBeHHOTO SK3aMeHa 1Mo
ounonoruu 2025 rona;

COILEPXKXAHUE KYPCA

BBenenue — 4 yaca
1-2.  Bseoenue 8 npeomem

Pecypchl yueOHOTO ycniexa: 00y4eHHOCTh, MOTHBAIIHS, TAMSATh, BHUMaHUE, MOJIaJIbHOCTb,
MBIIIUICHHUE, ACITEIbHOCT. KOHTPOIIb, CAMOKOHTPOIIb.
MotuBanus Ha ycrieX: MaTpuila MHAWBHIYaJILHOTO YCIeXa, MHAUBUAyabHAs IpOrpaMma
pa3BUTHs 001Iey4eOHBIX HABBIKOB.
3-4.Pewenue 3a0au no meme
«Ocnognvie ceoticmaa sHcugo2o. Cucmemuas Opeanu3ayus HCUSHU»-2 yaca

3akpenJieHue OCHOBHOI'O COAEPKAHUSA TeM B X0/1¢ pelieHusi 0M0JI0TrHYeCKUX 3a1a4:
buonorust - Hayka o XM3HM U e€ 3akoHOMepHocTsax. IIpenmer, 3agauu, METOABl M 3HAUYEHUE
Oouosioruu. CBsA3b OMOJIIOTMM C JPYTUMH HayKaMH, €€ MECTO B CHCTEME eCTECTBEHHOHAYYHbBIX H
OMOJIOTUYECKUX TUCHUILINH. bromorus B cucreme KyabTypbl. MecTo 6nonoruu B GOpMUPOBAHUN HAYIHOTO
MHUPOBO33PEHUS U HAYYHON KapTUHBI MHpa.
OcHoBHble mnpu3HAKK >kuBoro. OrmpeneneHue TMOHATUS <OKU3Hb». buonorumdeckas ¢opma
CYIIECTBOBAHUS MaTepUH. Y POBHH OpraHU3aLUU )KUBOW MaTepUH U IPUHIMIIBI UX BBIAEICHHUS.

OcHoBHble noHsATHA. bruonorusa. JKuzub. OCHOBHBIE NPHU3HAKU KUBOTO. YPOBHU OpPraHU3aLUU
KUBOM Matepuu. Metonbel uzydenusi B Ouonoruu. Kinerka. Tkanb. Opran. Opranusm. [lonynsuus u Buj.
buoreornienos. buocdepa

Paznen 1. «kMosekyasipHast 6uoJiorus»-12 yacon

JakpenyeHue OCHOBHOI'O COAEP:KAHUS T€M B X0/1€ PeIIeHHs OHOJOrMYeCKHX 32124
1-2 Xumuueckuii cocmas knemku. Heopeanuueckue gewjecmaa.

XUMUYECKHE DIIEMEHThI M HMX poiib B KieTke. Heopranumdeckue BemiecTBa MU HX pOJb B
KU3HEICIATCILHOCTH KJICTKH. BoJa B KJIETKEe, B3aUMOCBS3b €€ CTPOCHHS, XUMHYECKUX CBOWCTB H
ouonorndeckoi ponu. CoiM HEOPraHMYECKUX KHCIOT, MX BKJIaJ B OOeCleYeHHe >KU3HEAEATEeIbHOCTH
KIICTKH W TOJJIepKaHnue roMeoctasza. MoHsl B kiieTke, uX QyHkmun. OCMOTHYECKOE JaBJICHUE U TYprop B
KIeTke. bydepHbie cuCTEMBI KIIETKH.

3-4 Xumuueckuii cocmaes kiemku. Yeneeoowi. JIunuowl.

VYrieBoabl B JKU3HENEATEIHHOCTH PACTCHHM, XKUBOTHBIX, TprOOB u OakTepuii. CTPYKTypHBIE U
(YHKITMOHATBLHBIE OCOOCHHOCTH MOHOCAXapWJ0B U JHCAaxapujoB. buomoimMepsl - TOJMCaXapubl,
CTpOCHHE U OMOTIOTUYECKAas! POb.

JKupel ¥ aunmuabl, OCOOCHHOCTH WX CTPOCHUS, CBsSI3aHHBIC C (DYHKIIMOHAIBHON aKTHBHOCTHIO
KJIETKH.

5-6. Xumuuecxuii cocmas knemku. benxu.

Opranudeckue BeliecTBa KiIeTku. buononmmepsl — 6enku. CTpyKTypHasi opraHu3aius OeTKOBBIX
Mosekyi. CBoiicTBa OenkoB. JleHaTyparus U peHaTypanusi — OMOJIOTHYECKUN CMBICHT U 3HaUYeHHe. DyHKITUN
0enKOBBIX MOJIeKyNl. DepMEHTHI, UX POJIb B 00ECIIEUeHUH MPOLIECCOB XKU3HeAeaTeIbHOoCTH. Kitaccupukarus
(dhepMeHTOB

7-10. Xumuyeckuii cocmas xnemxu. Hyxneunogwie xuciomol.

HyxknenHnoBble KHCIOTHI, UX poJjib B KieTke. Mcropuss m3yuenus. JJHK — monekyna xpaneHus
HacneacTBeHHONH uHpopmanuu. CtpykrypHas opranuzanus JJHK. Camoynsoenne JITHK. PHK, ee Buapl,
0COOEHHOCTH CTPOEHUS U (DYHKIIMOHUPOBAHUS

AT® — 0CHOBHOH aKKyMyJIATOp SHEpruu B KiieTke. OcOOEHHOCTH CTPOEHUS MOJIEKYIbI U (PyHKIIUU
AT®. Butamunsbl, CTpOCHUE, UCTOYHUK MOCTYIICHHUS U POJIb B OPraHU3ME U KIIETKE.



11-12. Tecmuposanue no pazoeny « Monekyasipuas 6uonio2usLy

OCHOBHBIE€ _MOHATHSI. AMHHOKHUCIOTHL. AHTHUKOIOH. [ HapodHIbHOCTS. I'uapodobHOCTD.
I'mukonporenasl. I'yanun. [lenarypaums. JIHK. Komon. Kommnemenraprocts. Jlumomporeuasl. Jlokyc.
Makposnementsl. Mukpoasnementel. Monomep. Hyxkneonporeuasl. Hykneorua. Ocmoc. Ilonumep.
[HomunenTua. [lentunnas csa3p. PHK. Tumun. @epmentst. [luto3un. Ypanun.

Mexnpeamernble cBs3u. Heopranmueckas xumusa. XHUMHUUYECKHE 3JEMEHTBHI IEPUOANYECKOU
cuctembl J[.M.MenneneeBa. Monbl (KaTMOHBI W aHMOHBI). Boja u Japyrue HeopraHuyecKue BeIECTBa,
CTPOEHHE MOJIEKYJ U CBOMCTBa. Jucconmanus 3nekTpoanToB. Opranndeckas Xxumus. OCHOBHbBIE TPYIIIBI
opranudeckux coequHenuil. bygepusie pactBopsl. ®usnka. Ocmornueckoe gasnenue. Jnpdysus u ocmoc.

Pa3znen 2. «IluTonorus» -22 yaca

3akpenJieHue OCHOBHOIO CO/IePKaHUs TeM B X0/l pelieHus 0M0JI0rMYecKHX 3a/1a4:
1-2.1Jumonocus kak Hayxa.

IIpeamer, 3amauyn M METOABI COBPEMEHHOM LHUTOJOTMU. MeCTO LHTOJIOTMM B CUCTEME
€CTECTBEHHOHAYYHBIX U Ouonornueckux Hayk. Mcropus pasButus muTOJOTHS. TeopeTuueckoe u
[IPaKTUYECKOE 3HAYEHHME IUTOJOTMYECKUX HCCIEJOBAaHUM B MEAMIMHE, 31paBOOXPAHEHHH, CEIbCKOM
XO03SHICTBE, JIesie OXpaHbl IPUPOJIBI U APYTUX cepax YeToBEYECKON NeATEIbHOCTH.

Uctopust otkpbiTue kietku. Kiierounas teopus. OCHOBHBIE IIOJIOKEHUS IEPBOM KJIETOYHOMH
teopun. CoBpeMeHHas KJIETOYHAs TEOPHsl, €€ OCHOBHBIE MOJIOKEHUS U 3HAYCHHE TSl pa3BUTHS OMOJIOTHH.

3-4.Cmpoenue knemku u eé opeanouobwl.

[TnasmaTtuueckas memOpaHa u obosnouka kinetku. CtpoeHue MeMOpaHbl kKieTok. [IpoHukHOBeHUE
BEIIECTB 4Yepe3 MEeMOpaHy KJIETOK. BBl TpaHCHOpTa BEHIECTB 4Yepe3 IMTOILIa3MAaTHUECKYI0 MeMOpaHy
KJIETOK (TTaCCUBHBII U aKTUBHBIN TPAHCIOPT, SK30LMTO3 U IHAOIUTO3). OCOOEHHOCTH CTPOEHUSI 000I0UEK
IIPOKAPUOTUYECKUX U 3YKAPUOTHUECKUX KIIETOK.

[{uronna3zMa u ee CTpyKTypHbIe KOMIIOHEHTbl. OCHOBHOE BELIECTBO IIUTOILIA3MbI, €0 CBOMCTBA U
GyHKIUH.

SAnpo uHTEepdazHON KiIeTKH. XMMHUYECKMH COCTaB U CTpOEHHE sipa. 3HaueHHe sapa B OOMeEHe
BEUIECTB U Iepefadye IeHeTUYecKo HH(opmanuu. SIpbIIKO, OCOOEHHOCTH CTPOECHHUS U  (QYHKIIMH.
XpoMOCOMBI, TIOCTOSHCTBO 4Hcia U (opMbl, TOHKOe cTpoeHue. [loHstue o kapuortune. IamiongHbld U
JUTITIOUTHBIN HAOOPBI XPOMOCOM.

Anmnapat [onbmxu. CTpoeHue, pacloyio)KeHHE B KJIETKaxX >KMBOTHBIX M pacTeHuil, (yHKIMH
anmaparta ['olb/KM: CHHTE3 IOJIMCAXapuIOB W JIMIHJOB, HAKOIUIEHHE U CO3PEBAaHUE CEKpeToB (Oenku,
JUMUIBI, TOJIMCAXapHUIbl), TPAHCIOPT BELIECTB, POJib B (DOPMUPOBAHHM IIIa3MATUYECKOH MeMOpaHbl U
mu3ocoM. CTpoeHue 1 pyHKLIUU JTHU30COM.

Oupomnazmarudeckas cetb (JI1IC), ee Tunbl. OcOOEHHOCTH CTPOSHMSI arpaHy/IsIpHON (TJ1aaKoil) u
rpanyisipHoi (mepoxoBatoit) DIIC. 3navenne riaakoit JIIC B cuHTE3e MonucaxapuaoB W JIUMHUIOB, UX
HaKoIJIeHUH W TpaHcrnopre. 3ammrtHas ¢ynkuus OIIC (m3omauus 1 HeWTpanu3auus BPEAHbIX IS KIETKH
BemiectB). Oynkiuu mepoxosaroit DIIC (yuactue B cuHTE3€ OEIKOB, B HAKOIJIEHUH OEITKOBBIX MPOJTYKTOB
U MX TPAHCIIOPTE, CBSA3b C IPYTMMHU OPTaHOUJAMU U 000JI0UYKON KIETKH).

Pubocompbl, 0COOEHHOCTH CTPOEHUS U POJIb B OnocuHTe3e Oenka. [lomupubocomsl.

Baxyonu pacTUTENBHBIX KJIETOK, X 3HaUeHue, cBs3b ¢ JIIC.

[TnacTuael: JNEWKOIIACTBI, XJIOPOIUIACTHI, XpomoruiacTbl. OcoOEHHOCTH, CTpOoeHHE U (DYHKLIUU
mwiactud. JAHK mnactun. [Ipoucxoxaenue xnoporuiactoB. BzanMHoe npespailieHne iacTus.

MuToxoHIpuH, CTpoeHUE (HapyXHasi U BHYTPEHHSISI MeMOpaHbl, KPUCTbI). MUTOXOHIpUATIbHBIE
JHK, PHK, pubocomsl, ux ponb. OyHKIMM MUTOXOHIpUN. [MIIOTE3BI O MPOUCXOKICHUN MUTOXOHIPUH.
3HaueHue BO3HUKHOBEHUS KUCIOPOJHOTO IXaHUS B 3BOJIIOILUH.

Knerounslii neHTp, ero crpoenue u pyHkiuu. OpraHouabl 1BuxkeHus. KierouHsle BKIIOYEHUS —
HEMOCTOSHHBIA OpraHOu] KJIETOK, 0COOEHHOCTH U (QYHKIUH.

5-6. ®omocunmes
OOmeH BemecTB U dHepru. [IoHATHE 0 MIACTUYECKOM B SHEPTreTHIeCKOM OOMEHe.

®otocunTe3. CBeroBas u TeMHOBas (a3l (HOTOCHHTE3a, OCHOBHBIEC MPOIECCHI, POUCXOIAIINE B
5T (a3pl. OcHOBHBIE UTOTM cBeTOBOM (hazbl - cuHTe3 AT®, BbIIeneHHe KHCIOpoJa, oOpa3oBaHuE



BOCCTAQHOBJICHHOTO HUKOTHHaMuAaaeHHHIuHyKiIeoTuadochara (HALD -H2). dotodochopunmnposanue.
CymMmapnoe ypaBHeHue QorocunTe3a. I[lepBuunbie TpoaykThl (orocuHTe3a. DOTOCHHTE3 W ypoKau
CEJIbCKOXO35IMCTBEHHBIX KYIbTYp. IlyTv MOBBIIEHUS NMPOAYKTUBHOCTH CEIbCKOXO3AMCTBEHHBIX PACTCHUM.
K.A. TuMupsizeB 0 KOCMUYECKOM POJIM 3€JI€HBIX PACTCHUH. XEMOCHUHTE3 U €r0 3Ha4eHUE B MPUPOJIE.

7-8. DOuepecemuueckuii oomen

DHepreTudyeckuii 0OMeH B KJIETKE U €ro OMOJIOTMYECKUI CMBICI. DTallbl JHEPreTUYeCKoro 0OMeHa,
IIPUYPOYEHHOCTh ATUX IPOLECCOB K OIPENEICHHBIM CTPYKTypaM KJIETKU. 3HaueHne MUTOXOoHApuil u AT® B
SHEPreTHYECKOM OOMEHE.

9-12.huocunmes benka

buocunTe3 6eIKOB B KIIETKE U ero 3HaueHue. Poiib TeHoB B OrocuHTe3e 0enKoB. [ 'eHeTnyeckuii Ko
U €ro cBoiicTBa. JTambl OMocHHTe3a Oenka. Peakmum MaTpuuHOTO CHHTE3a. Perymsimusi cuHTe3a OENKOB.
I'en-perynsarop, reH-oneparop, CTPYKTypHble TeHbl, UX B3aumozeiictsue. [IpuHImn oOpaTHOil cBsi3u B
perynsanun QyHKIIMOHUpOBaHUs TeHOB. COBpeMEHHbBIE MPEICTABICHUS O IPUPOIE TeH

13-17.Tunwr Oenenus knemox

JKu3HeHHBIH MKIT KJIETKH U ero dTanbl. [[oAroToBKa KIETKH K JIeNEeHUI0 — HHTepdasa, ee Nepruo bl
(mpecUHTeTUYECKUN, CHHTETUYECKHI, MOCTCUHTETHYeCKHil). buonormyeckoe 3HadeHHe HUHTEPPA3HI.
AnonTo3. MUTOTUYECKUI UK.

AMHTO3 U ero 3HaueHue. MUTO3 - IUTOJOTMYecKas OCHOBa Oecmojyoro pasmHoxeHus. Dasbi
MHUTO3a, UX Xapakrepuctuka. CTpyKTypHbIE W3MEHEHHS W (PU3HOIOTHYECKHE OCOOCHHOCTH OpPIraHOMIOB
KJIETKA BO BpeMs MUTOTHYECKOro JeineHus. BepereHo nenenHus, crpoeHue U (YHKIUH HUTEH BepeTeHa.
buonornueckoe 3Ha4eHNE MUTO3A.

Meiio3 - nuTonoruueckas OCHOBa MOJIOBOTO pa3MHOkeHus. [lepBoe nenenue meiosa, ero ¢asbl, UX
XapaKTepUCTHKA. YMEHBLICHHE YHUCJIa XPOMOCOM Kak pe3ysbTaT IepBOro jeineHus. Bropoe neneHue
Meio3a, a3bl, UX XapakTepucTHKa. bruonorndyeckoe 3HaueHNe Meo3a.

18-19. Becnonoe u nonosoe pasmuodicenue.

@opMBI U CIIOCOOBI pa3MHOXKEHHSI OpraHu3MoB. becrionoe pa3MHOXKeHHUE, ero BUAbI U 3HAYCHHUE.
[TosnoBoe pa3MHOKEHUE, €r0 BHUJbI U 3BOJIOLMOHHOE 3HadeHHe. OOIas XapakTepUCTHKa U OCOOEHHOCTH
Pa3MHO>KEHHSI OCHOBHBIX I'PYII OPraHU3MOB. Pa3BuTne MyKCKHUX M KEHCKUX IOJIOBBIX KJIETOK Y )KUBOTHBIX
U pacTeHUH.

20-21.0nmocenes — unousudyanvHoe pazeumue opeaHusMoa.

OmnogoTBopeHue U ero Tumbl. OIIOAOTBOPEHNE U Pa3BUTHE 3apoibliia Y )KMBOTHBIX. OCHOBHBIE
3Tanbl SMOPUOHAIBHOTO PA3BUTUS KMBOTHBIX. B3anMoneilcTBHe yacTell pa3BHBAIOIIETOCS 3apoblIIa.
buorenernueckuii 3akoH, €ro coBpeMeHHass HHTeprperanus. [loctamOpuoHanbHOE pa3Butue. BpemHoe
BIIUSIHUE aJIKOTOJI, HUKOTHWHA, HAapKOTHKOB, 3arps3HEHMs OKPY)KAIOIIEH Cpeibl Ha Pa3BUTHE 3apOJbIIla
KUBOTHBIX U YEJIOBEKA.

OOmiast XxapakTepUCTHKa M OCOOEHHOCTH pPa3MHOXKEHHUS BHPYCOB, OakTepuil, BOJIOpOCIEH,
MOX000pa3HbIX, MarmOPOTHUKOOOPa3HBIX, TI'OJOCEMEHHBIX, MOKPHITOCEMEHHBIX, TPUOOB U JIMIIAWHUKOB.
CwMmena (a3 B KU3HEHHOM LIUKJIE.

22. Tecmuposanue no pazoeny «L{umonocusny

OcHoBHbIe NOHATHSA. ABTOTPOGB. AMHMHOKHUCIOTHL. AHaOONMM3M. AcCCUMHIALNA. AHTHUKOOH.
Anmnapat [onbmku. AKTUBHBIA TpaHcmopT. AspoObl. bakrepuodaru. buocunrte3 Oenka. bpoxenue.
Bakyons. Bxmtouenus. Tamomansiii  Habop xpomocoMm. Jlummoupnelii Ha®op xpomocoM. ['eH.
I'enetnueckuit kon. I'enom. I'enorun. I'mapodmnbnocts. I'mapodo6HOCTh. ['mukonus. ['nukoxanukc.
I'muxonporennsl. I'pana. I'yanun. Jlenarypamus. duccumwminus. JIHK. JlpixaTenbHbIi cyocTpar.
Knerounoe napixanme. Kapuomnazma. Karabommsm. Kucnopomusiit stan. Komon. KommiemeHTapHOCTb.
Kpucra. Jlelikornactel. JInzocoma. Jlumonporteuawl. Jlokyc. MakpoasemenTsl. MaTpukc. MaTpuyHbIid
CUHTE3. MertabonusmM.  Mukporpybouku. MukpoduinameHTsl.  MuUKpoaneMeHThl.  MoHoMep.
Hyxneonporenael. Hyxneornn. Omnepon. Opranouasl. Ocmoc. Omneparop. Ilmactuasl. ITunomuTos.
[Momumep. omunentun. Ientuanas cesse. [Ipokapuotsl. Penpeccop. Pubocomsl. PHK. CITM/I. Ctpoma.
CrpyktypHble renbl. Tpancnanus. Tpanckpunuus. Tpumier. Tunakoun. Tumun. ®arouutos. @epMEHTHI.
Xnoporutact. XpomMaTuH. XpomorutacT. Xpomocoma. Llentpuonu. IluTormasmarmueckas wmemOpaHa.
[Muto3un. Ypamun. ®DoTocuHTE3. XEMOCHHTE3. ODK30LUTO3. ODHIOLUTO3. ODHIOIMIa3MaTHYECKas CETb.
DykapuoThsl. Aapo. Aapsimko.




becnionnoe pasmMHoxenue. BereratuBHoe pasmHokeHue. 3urota. llomoBoe pa3sMHOXKEHHE.
[ToukoBanue. AnonTo3. XKuznenHsiii muki kietkd. Crnepmarozous. Crnopa. fAitueknerka. AmMuto3. Muros.
Meiio3. Ilentpomepa. Unrtepdasza. IIpodaza. Anadasza. Metadaza. Tenmodasza. Bepereno nenenwus.
busanent. I'enepaTtuBHas TKaHb. ['OMOJIOTHYHBIE XPOMOCOMBI. J[BOMHOE OIIOJOTBOPEHUE. 3apOIbIIIEBbIN
Memok. Konbtoramusi. Kpoccunrosep. Penykunonnoe nenenue. Criepmarorene3. Oporenes. Ku3HEHHBIN
nukin. [amerodpur. Cnopodut. buorenermueckuii 3akoH. bnactynma. bmacromep. OmomoTBopeHue.
Onrorene3. BuyrpenHnee omiogorBopeHue. HapyxkHoe oOMIOJOTBOpEHHE. 3apOAbIIIEBbIE  JTUCTKH.
Opranorenes3. Ilaprenorenes. DmOpuonanbHoe pa3Butue. lloctamOpuonanbHoe paszButue. DUIIOTEHE3.
OkTonepma. JHToAepma. Me3oaepma.

Mexnpeamernble cBf3u. Heopranmyeckas xumusa. XUMHYECKHE DJIEMEHTBHI IIEPUOANYECKOU
cuctembl J[.M1.MenneneeBa. MoHbl (KaTMOHBI W aHWOHBI). Boja W Japyrue HeOpraHMYECKHE BEIECTBA,
CTpPOEHHE MOJIEKYN U cBoicTBa. Jucconuanus 3nekTponutoB. Opranuueckas XUMus. OCHOBHbBIE T'PYIIIBI
opranudeckux coeauHeHuil. bygepusie pacrBopsl. dusuka. Ocmornueckoe nasinenue. Auddysus n ocmoc.
boranuka. OcoOeHHOCTH CTpOeHusi KJIeTOK pacTeHuil. OTauuMsi pacTeHUl OT MUBOTHBIX. 300JIOTHSL.
OCo6eHHOCTH CTPOEHUS KJIETOK KUBOTHBIX. OTINYMS KUBOTHBIX OT pacTeHUI U rpudoB

boranuka. OcoOeHHOCTM CTpOEHHS M Pa3MHOXKEHMsI pacTeHHil. BereraTuBHOE pa3zMHOXKEHHUE.
ITpuBuBku. Oprasnbl pacreHui, ux crpoeHue U ¢(yHkiuu. CTpoeHHe LBETKa — OpraHa CEMEHHOI'o
pasmHoxkeHus.  OmputeHwe.  3oomorus.  OCOOCHHOCTH  Pa3sMHOKEHHUS  JKMBOTHBIX  Pa3lIMYHBIX
cucremarnyeckux rpynn. CnocoObl OIIOAOTBOpPEHHsS Yy JKUBOTHBIX. IlocTamMOpHOHanbHOE pa3BUTHE
HaceKkoMbIX. [{uki pa3BuTus 3eMHOBOIHBIX. AHaTOMUS. OCOOEHHOCTH 3MOPHOHAIBHOIO PA3BUTHS YEIOBEKa

Pa3nea 3. «'eHeTuka, ceslekuus, reHHasi HH:KeHepUsi»-27 4acoB

3akpenseHue OCHOBHOIO CO/IePKAHUSA T€M B X0/1e pellleHUsl OMO0JOrHYeCKHX 3a/1a4:
1-7.Heszasucumoe Haciedosarue npu3Hakos
[Tpenmert, 3amaun u MeToAbl reHeTHKH. OCHOBHBIE pa3jielbl TeHETHKUA. MecTo TeHETHKHU CPeau
OMOJIOTUYECKHUX HAyK. 3HAUeHHE TeHETHKH B pa3paldoTKe MpoOIeM OXpaHbl MPUPOJIBI, 3IPAaBOOXPaHEHUS,
MEIMIIMHBI, CETTLCKOTO X03s1cTBa. [IpakTHueckoe 3HaUeHNE TCHETUKH.

[""Menzaenp — OCHOBOMNOJOXXHUK T€HETUKH. MeToj T'€HEeTHYECKOro aHajiu3a, pa3paboTaHHbBIN
I''Mennenem. I'enernueckas cumBonnKa. [IpaBuma 3amucu cxemM CKpeliuBaHus.

HacnenoBanue npu MOHOTMOPHUIHOM CKpEIIMBAHUU. JIOMHUHAHTHBIE U PELIECCUBHBIE MPHU3HAKU.
ITepBeIii 3akoH MeHens - 3aK0H eIMHO00pa3usi THOPUAO0B NEPBOTo MoKoyieHus. Bropoii 3akon Menaens -
3aKOH pacmerenusd. IlpaBuno uwuctorsl ramer. LluTosmornueckue OCHOBBI  pACIICIIEHUS IIPU
MOHOTHOPUAHOM CKperuBaHuK. CTaTUCTUUECKUI XapaKTep pacllerIeHHs.

ITonsTre o reHax u awiensax. @eHorTun U reHoTun. ['omo3urora u rereposurora. Pacmennenue npu
BO3BPATHOM U aHAJIU3HUPYIOLIEM CKPELIUBAHUH.

HacnenoBanue mpu auruOpuaHoM ckpeniuBaHuu. HezaBucumoe KOMOMHUPOBaHHE HE3aBUCUMBIX
nap MpHU3HaKoOB - TpeTui 3akoH Menens. Llutonornyeckre OCHOBBI HE3aBUCUMOTO KOMOMHHUPOBAHUS Tap
IIPU3HAKOB.

8-12.B3aumooeticmsue annenbHbiX U HeallelbHbIX 2eHO8.

HacnenmoBanue 1mipm  B3aUMOJEHCTBUM  ajuleNIbHBIX TreHOB. JlomuHupoBanue. HemnomHoe
nomuHupoBanue. KogoMuuposanue. CBepX1oMMHUpOBaHUE. MHOKECTBEHHBIN aNIEIU3M.

B3aumopeiictBue HeayuienpHbIX T'eHOB. HoBooOpazoBanusi mpu ckpemuBaHud. OcoOeHHOCTH
HAcJIEOBaHMsI ~ KOJIMUECTBEHHBIX  Ipu3HakoB. KomiumMeHTapHocTh.  Omnucra3.  [lonmumepus.
MHOX€ECTBEHHOE NeHCTBHE TeHOB. [IprMepbl MHOKECTBEHHOIO IEUCTBUS T€HOB. BO3MOXKHBIE MEXAHU3MBI
OOBSICHEHUS 3TOTO ABJICHUA. | €HOTUN KakK 11eJI0CTHAsE UCTOPUYECKH CI0KUBILASICS CUCTEMA.

13-20. Xpomocomnas meopusi naciedcmeeHHOCHU.

SIBieHME CLEIJIEHHOIO HACJIEOBAaHMsI M OIPAaHUYEHHOCTb TPEThErO 3akoHa MeHnens. 3HaueHue
pabot T.I''Moprana u ero mkoJibl B U3y4YE€HUHU SIBJICHUS CIETIJIEHHOTO HaclieqoBanus. KpoccuHrosep, ero
Ouonornyeckoe 3HaueHue. I eHeTnueckue KapThl XpoMocoM. OCHOBHBIE MOJIOKEHHUSI XPOMOCOMHOW TEOpHUU
HacnencTBeHHOCTH. Bkian mkossl T.I.Moprana B pa3paboTKy XpOMOCOMHOM TEOPUH HACIIEACTBEHHOCTH.

21-22.I'enemuxa noaa.



I'enetuka mosa. IlepBUuYHBIE M BTOpPHUYHBIC IIOJIOBBIE IIPU3HAKU. XPOMOCOMHas TEOpUs
ompezAeneHus moJjia. ['oMoramMeTHbIi M TreTeporaMeTHbld moJi. Tumbl omnpeneneHus nona. MexaHuzm
nojiepxkaHusi CooTHouieHus noiyios 1:1. HacnegoBanue npu3HakoB, CLIETUIEHHBIX C ITOJIOM.

23-25. 3axonomepHoCmU USMEHYUBOCTIU.

N3menunBocTh. Kitaccudukanyst 13MEHYMBOCTH C TIO3UIUI COBPEMEHHON T€HETHKH.

®enorunuyeckas (MoaudUKaIMOHHAsS U OHTOI€HEeTHYecKas) N3MEHYUBOCTh. HopMma peakiiuu u ee
3aBHUCUMOCTh OT TreHotuna. CTaTHCTHYECKHE 3aKOHOMEPHOCTH MOAM(DUKAIMOHHON W3MEHYHMBOCTH;
BApUALIMOHHBIN psAJl U BapuallMOHHAs KPUBas.

['eHoTunuueckass (KOMOMHATHBHAS W MYTAIlMOHHAs) M3MEHYHMBOCTh. 3HAYCHHE KOMOWHATHBHOU
U3MEHYUBOCTU B OOBSCHEHUH SBOJIOIUOHHBIX IPOILECCOB, CEJNEKIMH OpraHu3MoB. MyTanuoHHas
W3MEHUYUBOCTh, €€ BHJbl. MyTtanuu, ux npuduHsl. Kimaccudukarmus myTamnuii mo xapakTepy U3MEHCHHS
reHoTuna (reHHble, XpOMOCOMHBIE, TeHOMHBIE, IIUToIIa3MaTuueckue). [lociaencTBrs BIUSHUS MyTareHOB
Ha OpraHu3M. Mephl 3alUThl OKPY)KAIOIIEH Cpelibl OT 3arpsA3HEHUs] MyTareHaMHu. 3aKOH TOMOJIOTHYECKUX
PAIIOB B HacieACTBEHHON n3mMenunBoct. H.JM.BaBunoBa. DxcrnepuMeHTaIbHOE MOJyYeHUE MyTallUi.

26-27.1 enemuxa uenosexka

['enetuka yenoBeka. YenoBek Kak OOBEKT T'€HETHUECKHX HCCIeNoBaHU. MeToapl M3ydyeHHUs
HACJICJCTBEHHOCTH YEJIOBEKA: T'e€HEATOTHYeCKUU, OJM3HEIOBbIM, IUTOTCHETHUYECKUN, THOpUIU3AIHs
COMAaTHUYECKUX KIIETOK.

HacnencrBennsie 0Oosie3HHM, WX pacmpocTpaHEHHE B MOMYJSAIUAX 4YeJoBeKa. Mepbl
npoUIaKTUKA HACJIEICTBEHHBIX 3a00JeBaHUM uenoBeka. BpeaHoe BIusSHUE alKOrOJsl, HUKOTHHA U
HapKOTUYECKUX BEILECTB HAa HACIEACTBEHHOCTh 4e€lOBEeKa. MeIUKO-TEHETUYECKOE KOHCYJIbTHPOBAHUE.
Kputurka pacucTckux T€OpHil ¢ MO3UIMI COBPEMEHHOW F€HETUKH.

OcHoBHble noHATHsA. ['enetnka. I'mOpunonormueckuit Mmeron. HacnencrBenHocTs. M3MeHUHMBOCTS.
Amnens. AnbrepHaTuBHblE npu3Haku. [‘eHotun. @enorun. [ereposurora. I'omosurora. I'mGpun.
JloMuHaHTHBIM npu3HAaK. PeneccuBHBIM NpHU3HAK. AHaIM3UpYyOLlee CKpeluBaHue. BosBpaTHoe
ckpemuBanue. Jurereposurora. [lomurubpuaHoe ckpeniuBanue. KomImMmeHTapHOE JEMCTBHE TEHOB.
Onucras. ITonumepus. [Inenorponus. MHOXECTBEHHBIN aJUICIIA3M. Konomuuuposanue.
CsepxnomunupoBanue. Henonnoe nomunupoBanue. ClLerieHHOE HacleAoBaHue. ['pymmbl clenieHus.
Kpoccunrosep. KpoccoBepHble M HEKPOCCOBEpHBIE TaMeThl. AyYTOCOMBI. ['eTeporaMerHblii mOJI.
l'omoramerneiii  mon. CuemyieHHOe ¢ TOJOM  HacienoBaHue. DEHOTUNUYECKass H3MEHYHMBOCTb.
MoudukaonHas W3MEHUYMBOCTh. Bapuanrta. Bapuanuonusiii psa. Bapuanumonnas kpuas. Hopma
peakuuu. OHTOreHeTMYecKass W3MEHYMBOCTh. ['eHOTMHHMYecKass W3MEHYMBOCTb. MyTanuoHHas
U3MEHYMBOCTb. Myranuu. Myrarensl. ['eHHbie MmyTanyuu. I'eHOMHBIE MyTaniud. XpOMOCOMHBIE MYTAallUH.
Komb6unartuBHast u3MeHunBOCTh. lLluToruiasmaruueckas u3MeHUHMBOCTh. CIIOHTaHHBIE MYTallUU.
JleranpHble MyTallMy. 3aKOH TOMOJIOTHUECKUX PSAJOB B HACJIEICTBEHHON U3MEHUYHUBOCTH.

I'enernka uyenoBeka. HacneactBennble Oosie3HH. AnbOMHM3M. bnusnenoBwlii Mmeton. ['emoduius.
I'uGpuauzanyss comMaTHyeckux KJIETOK. MeauKo-reHeTHYecKoe KOHCYyJabTHpoBaHue. llommmakTunus.
[TonynssuMOHHBIA METOI.

MexnpeaMeTHble CBA3H. JKoJorus. OxpaHa NpUpPOJbl OT BO3JACHUCTBUSA XO3SMCTBEHHON NESTEILHOCTH
yeynoBeka. Teopus 5BOJIOLMM. 3HAUYEHHWE M3MEHUYMBOCTH B sBoionuu. @dusuka. Honusupyroiiee
U3Ty4yeHUe, TMOHATHE O J103€ U3NydyeHuss W Ouonormyeckod 3ammurte. Xumus. OxpaHa NpuUpoOAbl OT
BO3JEHCTBUS XUMUUECKUX ITPOU3BOJICTB.

Heoprannueckas xumug. OxpaHa NOpUpPOAbI OT HETAaTUBHOTO BO3JECUCTBUA OTXOJOB XHMHUYECKHX
npousBoAcTB. Dusmuka. PentreHoBckoe u3mydenwe. lloHATHE O J03€¢ HM3IAy4eHHS W OMOIOTHYECKOM
3aIIuTe.

Tecmuposanue no kypcy «buonozus u ee epanu» - 1 yac

TPEBOBAHMUSA K YMEHUAM U HABBIKAM



Yuawueca oonrncnot 3namo:

OCHOBHbBIE TOHATHS MOJICKYJISIPHON OMOJIOTHH, IIUTOJIOTUU U T€HETHKH,

ANTOpUTMBI peleHNs 3a/1a4, He BXOAAIINE B 00s3aTeIbHBII MUHUMYM 00pa3zoBanus (6a30BOro u
MOBBIIIEHHOTO YPOBHS CIIOKHOCTH);

Odopmiienne 3a1au Ha Equaom ['ocynapcTBeHHOM 3K3aMeHe 10 OMOJIOTHY;

Yuawueca oonscnvt ymems:

10.
11.

12.
13.

14.
15.
16.
17.
18.

19.

Pemiars HecTanapTHEIE OMOJOIMUYECKUE 3a/1a4H, UCIIOJIb3Ys Pa3IMUHbIE AITOPUTMBbI PELICHNUS;
Pemiarb pacuéTHple OMOJIOrMUECKUE 3a/lauyyl ¢ IPUMEHEHHE 3HAaHUM 110 XMMUU M MAaTEMaTHKeE;
VYcranaBiuBaTh NPUYMHHO-CIIECTBEHHBIE CBSI3H, Jle/1aTh 0000LIEHNS, TIONOIHATh U
CHCTEMaTU3UPOBaTh MOJy4YE€HHbIE 3HAHMS,

HpI/IMeHﬂTL 3HAaHUA B HOBBIX U USMCHCHHBIX CUTYallUsX,

Pemrars Guonornyeckue 3agaqu pa3HbIX YPOBHEH CIIOKHOCTH, COOTBETCTBYIOIINE TPEOOBAHUAM
BY3o0B ecrecTBeHHO-HAy4YHOTO NPOPUIIS;

[Tonp30BaThCs pa3nUYHBIMU TOCOOMSIMU, CIIPABOYHOM JUTEpaTypoii, MHTEepHeT-UCTOYHUKAMHU.

NHO®OPMALIMOHHOE OBECIIEYEHUE

Memoouueckue nocodous u 00onoJIHuUmMeENbHAA TUMEPAMYPA
Jlumepamypa 01a yuumens.
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Mertoaunueckoe nmocobue k yueoHuky “O6mas ouonorus” - M.: MUPOC, 2000. — 93c.
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Bricoukas M.B. TpenupoBounsie 3aaun. Bonrorpan. Yuurens: 2005. 148c.
I'ynses B.I'. 3agaunuk no reneruke. M. Konoc1980.
Kyumenko B.C., [Taceunuk B.B. buonorus. [llkonsHas omummuana. ACT - Actpens. M.2002. 300c.
A.B. IIumenoB. Ypoku 6uosnoruu B 10 — 11 kiaccax, pa3BépHyToe MjIaHUpOBaHUE (B 2 4aCTAX. —
SApocnasine, - Akanemus pazsutus, 2006
[Tumenos A.B. Ypoku buonorun. fApocnasne. Yuurens roga Poccun: 2003. 270c.
Punurep O.H. bruonorus. Jkonorus. Jk3aMeHaIMOHHBIE BOIIPOCKHI U OTBETHI. M.“AcT-nipecc mkona’”
2003. 54c.
Opkosa N.U., lumkeBna M.JI O6mmas 6uomnorus: 10 knacc: [Toypounsie TecTsl: TemaTHueckuii
KOHTPOJIb. YueOHO-MeToandeckoe nocodue - Mu:FOuunpecc,2004.- 192c.
B.1O.Kpectpsauunos,l".b.Baiinep.CoopHUK 3a7a4 10 FeHETHKE C pelieHusIMu.-CapaToB:
«JInneii», 1998.-156¢.
b.X.Coxonosckas. 120 3agau o reaeruke(c pemenusmu).M.: Leatp PCITN,1991.-88c.
C.A.duxapés I'eneruka : CoopHuk 3agad.-M.: M3narensctBo «llepBoe ceHTa0ps»,2002.-112c.
C.U. benanuna, K.A.Ky3smuna, 1.B.Cepreesa u np. Pemenne 3anau no reseruxe.CI'MY,20009.

3. Amutpuesa T.A., Cymaroxun C.B., I'ynenkoB C.H., Measenesa A.A. buonorus. Yenosek.
O6mas 6uonorusi. Borpocel. 3aganus. 3anaqun. — M.: [Ipoda, 2002. — 144c.
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20. Konnenuus npoduisHoro o0y4eHus Ha ctapuield cTyneHu odmero oopasoBanus. Mocksa.
YuyeOHUKM 1/l yYAIIUXCH:

1. buonorus. Beeaenne B 6uomnoruto. 5 kiacc. Meroauueckoe nocodue k yueonuky H.. Conuna,
A.A. ITnemrakoBa «buosorus. Beenenue B 6uonoruto. 5 kinaccey/B.H. Kupunenkosa, B.1.
Cusorunasos. — M.: JIpoda, 2013. — 184 c.

2. buonorus: )XKuBoit opranusm. 6 ki., yaeouuk/ H.M. Conun. -2-¢ usn., crepeotun. - M.: Jlpoda,2014.
—174, 2] c.

3. buonorus: MHoroo6pasue kuBbIX opranu3zmMoBy 7 Ki. : yueonuk/ B.b. 3axapos, H.W. Conun . — 2-¢
u3 ., crepeorurt. —M.:JIpoda, 2016. -255, [1] c. :u.

4. buonorus. Yenosek. § knacc:. yueOHHK s o0mieoopasosar. yupexacanit/ H.U. Conunn, M.P.
Canun — 5-e u3a., crepeotun. — M.: Jlpoda. 2012. — 287, [1] c.

5. YuyeOnuk: buonorus. OOmue 3akOHOMEPHOCTH. 9 KJI.: yuel. i1 o01meoOpa3oBar. yupeKaeHu/
C.I''MamonToB, B.b.3axapos, H.1.Conun. — M.: JIpoda, 2012.-285, [3] c.

6. VYuebnuk: buonorusa. O6mas 6uonorus. bazossiii ypoBens: yue0. ans 10-11 i
obmeoOpazoBarenpHBIX yupexaeauii/ B. . CuBornazos, 1.b.Aradonosa, E.T. 3axapoBa; mox pex.
akan. PAEH, npod. B. b. 3axapoBa, — M.: [Ipoda: MockoBckue yueOnuku, 2011- 368c.: um.

JIumepamypa ona yuawjuxcs.

[1.M BopomuH, JI.B. Beicotikast, I.M. Jlprmmmi u ap. buonorus (o6mias 6uomnorust), yaeoHuk s 10 —
11 xnaccoB 00111€00pa30BaTeNbHbBIX YUPEXKICHHH; TPOGUIBbHBINA ypoBeHb; 1 yacTh . — M.;
[Tpocsemenwue. - 2006.
["M. Jdpmvmun, O.B. Cabnuna, JI.B. Beiconkas, [1.M. bBopoaun. OO1ias Ouosnorus: NnpakTUKyM JUIs
yuammxcst 10 — 11 k1. 00meo0pa30BaTeIbHBIX YIPEXKICHHIA; TPOPUIEHBIA YPOBEHB
Speiruna B.H.buonorus nns nocrynaromux B BY3s1. M. “Beiciuas mkona”1998. 475c¢.
O.B. T'uranu. O6mias 6uonorus, 9 — 11. Tabnuiel, cxemsl. — M.; - Biangoc, - 2007
PyBunckuit A.O., Beicouikas JI.B., 'marones C.M. Obmas 6uonorus: Yueouuk ans 10-11 kimaccos
IKOJI C YriIyOJeHHBIM u3ydyeHueM ounosioruu. — M.: IIpocsemenue, 1993. — 544c.
O6mas 6uonorus. 10-11 kmacc: yueb.us001ieodpa3oBar. yupexaeHuii / A.A.

Kamenckuii, A.E. Kpuckynos, B.B. [Taceunuk. — M.: JIpoda, 2005. — 367 c.
Crpsirun C.®. buonorus: [Toaroroska k EI'D: YyeGHo-MeToanueckoe nocodue - Caparos:

Jluneit, 2005. - 128 c.
C.I'. MamonToB, B.b. 3axapos, T.A. Ko3noBa. OcHOBBI OMOJIOTHH (KypC JUIs

camooOpa3zoBanus). — M.; [Ipocsemenue, 1992
baryes A.C., I'ynenxoBa M. A., EneneBckuii A.I'. u np. buonorus: bonpmol cipaBoYHUK AJIs
IIKOJIbHUKOB U TTOCTYTAIMIMX B BY3bl. - M: JIpoda, 2004.10

10. bonrosa 1.B. C6opHuk 3a1au o oduiei 6uonoruu. — M.; «Onukc 21 Bek», - 2005.

11. Kamenckuit A.A. buonorus: [Tomaabiii kKypc o01ieo6pa3oBaTebHON CPETHEH MIKOJIBI:

12. YuebHoe nocobue A MKOJIBHUKOB U aOUTypHeHTOB - M: Dk3ameH, 2002. - 448 c.

13. XKepeobmora E.JI. Buonorus B cxemax u tadbnmunax: [TocoOue s MKOILHUKOB U abuTypueHToB - CII6:

Tpuron, 2005. - 128 ¢. M: [Ipoda, 2005. - 240 c.

14. Jlemesa H.A., Kammrok JI.B., JIucos JI.[l. Buonorust B Bonpocax u orBetax. - M.: Ponbd. 1999. — 496c¢.
15. bornanoga T.JI., Cononosa E.A. buonorus. CripaBoyHoe ocoOue sl CTapiieKIaCCHUKOB U

nocrynatonmx B BY3s1. — M.: ACT-ITPECC ILIKOJIA, 2002. — 816¢.

16. Kupeesa H.M. buonorus mis nocrynatomux B BY3s1. CriocoOsl perieHns 3ajad no reHeTHKe. —

Boarorpan: Yuurens, 2003. — 50c.

17. CamoyuuTens as pemieHus 3a1ad o reaetuku. 2 yactu. I'.W. Ilonropuosa. B «Ilepemena"1988r.
18. ®.K. AnensimH. 3amaun 1o renetuke. [locodue ais abutypuenroB BMA..,1997r.

19. Mopron /xenkunc. 101 kmoueBas uaes: reaeruka. — M.: ®ANP-IIpecc, 2002.

20. ITerpocoBa P.A. OcHOBHI TeHeTHKHU. TemMbl mKOIBLHOTO Kypca. — M.: JIpoda, 2004. — 96c¢.

21. MamonToB C.I'. buonorus: [Tocobue nns nocrynaromux B By3sl. — M.: Beicmas mkona, 1992.

22. ®nunT P. buonorus B mudpax. — M.: Mup, 1992.

23. lllananenok E.C., Kammiok JI.B., Jluco H./I. Tectsl mo 6uonorun. — M.: Ponbsd, 2001. — 384c
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Multimedia — noodepaicka kypca «oowasn 6uonozusny

OtkpeiTas 6uonorus (Bepcus 2,6). Puzukon, 2006
«Kupumn u Medonuit. 10 ki O6mas 6nomorus
«Kupunn u Medoauii. 11 k. O6mas Onomorus»
OcHoBbrl 0011e# Ononoruu, 9 knacc («1C:0O6pazoBanue», 2007)
buonorus, 10 kmacc («1C:0O6pa3oBanuey, 2008)
OnexTtponnblie yueOnuku A.B.I[lumenosa

7. ABtopckue nudgpoBbie 00pa3oBaTeIbHBIE PECYPCHI

8. Hpyrue D0P Ha ycMOTpeHne yauTes

Humepuem-pecypcol
http://www.eidos.ru — Diioc-eHTp AUCTAaHIIMOHHOTO 00pa30BaHuUs
http://www.km.ru/education - YueOuble MaTepraibl 1 ciioBapu Ha caiite « Kupwint u Medoauii»
http://school-collection.edu.ru/catalog/search - Exunas xosiekiust udpoBsIx 00pa3oBaTeIbHBIX
pecypcoB
http://window.edu.ru/window/ - exuHOe OKHO J0CTyIa K 00pa3oBaTeIbHbIM pecypcam VHTepHET 1o
ouosorum.
http://www.5ballov.ru/test - TecT 11 aOUTYPHEHTOB MO BCEMY IIKOJIBHOMY KypCy OHOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKaIIMOHHBIC BUKTOPUHBI 110 OHOJIOTHH -
9KOJIOTHH Ha cepBepe BopoHEKCKOro yHUBEpCHTETA.
http://chashnikil.narod.ru/uchutil45.htm - Karasor cceiiok Ha 0Opa3oBaTeabHbIC PECYPCHI
WNurepuera no paszaeny "buonorus".
http://ic.krasu.ru/pages/test/005.html -tectel o OuosorUy.
http://www.kokch.kts.ru/cdo/ - rectupoBanue On-line o 6uonoruu s ydammxcs 5-11kmaccos.

. Jlpyrue uHTepHeT- pecypchl HA YCMOTPEHUE YUUTENS U 00yUarouxcs

Pecypcbt oucmanyuonnozo ooyuenusn
http://www.informika.ru/- oGy4aronux nmporpamMm 1Mo OHOJIOTUU U XUMHHU.

http://www.ballov.net/login.php - TecTsl Ha cTpaHuIe 3eKTpoHHOTO AHEBHKKA ballov.net(aBropckue
pecypcehl)
Ooopyoosanue
MynbTUMEANITHBIA TPOEKTOP
Kommnsrorep
OprrexHuka

Hutepner pecypce

JluakTHIecKre pecypcehl KabnHeTa OMoIorun
Pecypc mkonpHOM OMOIHOTEKH

DO0P paznanuHoro xapaxkrepa (CM. BbIIIE)


http://www.eidos.ru/
http://www.km.ru/education
http://school-collection.edu.ru/catalog/search
http://window.edu.ru/window/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm
http://chashniki1.narod.ru/uchutil45.htm
http://ic.krasu.ru/pages/test/005.html
http://www.kokch.kts.ru/cdo/
http://www.informika.ru/text/database/biology/
http://www.ballov.net/login.php

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPUAJIA HA 1,2 moJayroaus

2024-2025 YUYEBHOI'O I'OJA
Hara N3 Hux
Bceero
Ne yp. HaumeHnoBanue pa3nenos u Tem JIaGopaTopHbIe 1 KonTposbHbe 1
miaH | gakt JacoB nuarHoctuueckue | Okckypcuu | [Ipumeuanue
IIpaKTHYECKHE (TEMa)
MaTepHuabl (Tema)
BBenenue - 4 u
1-2 Brenenue B mpeamer 2
Pemenue 3agau no reme «Oc-
3-4 HOBHBIEC CBOMCTBA XHBOTO. CH- 2
CTEMHAasl OpraHu3anus KU3HI)
Paznen 1. «Mousekyasipuasi 6uosiorus»-12 yacon
5.6 XUMHUYECKHUU COCTAB KJIETKH. 2 1
Heopranunueckue BemiecTsa
7.8 XUMHUYECKHUH COCTAB KJIETKH. 2 1
Yrinesonsl. JIunuael.
XUMHUYECKHUH COCTAB KJICTKH.
9-10 2
benku
XUMHYECKUH COCaB KJIETKH.
11-14 4 1
HyxknenHnoBble KUCTOTHI
15-16 TectupoBanue 1o pazjeny 2 1
Pa3nen 2. «IluTojiorus» -22 yaca
17-18 [uronorusa kak Hayka. 2




CTpoeHye KIETKH U €€ OPraHo-
19-20 P P 2 1
UObI
21-22 dorocunres 2 1
23-24 DHepreTnyeckuii 0OMeH 2 1
25-28 Buocunres Genka 4
29-32 Twunel geneHns KIETOK 4 1
Becrionoe u nmonosoepa3zMHO-
33-34 p 2 1
JKEHUE
HTOr€HE3 — UHIUBUIYAILHOE
3536 | © AMBUILY 2 1
pa3BUTHE OPTaHU3MOB.
37 TecTupoBanue mo pasaeny 1
Pa3nea 3. «'eneTuka, cesiekuus, reHHAasi HH:KeHepusi»-27 4acoB
HezaBucumoe Hacineqosanu
38-44 €3aBHUCUMOE HaCIEN0 € 7
MPU3HAKOB
B3aumonelicTBue ajuienbHBIX U
45-49 3 OJIeliCTBUE e 5
HEaJUIEJIbHBIX I'€HOB.
XPOMOCOMHAasI TEOPHUS HACIIE-
49-57 pomoco eop clien 8
CTBEHHOCTH.
58-59 I'eneruka mona. 2 1
60-62 3aKOHOMEPHOCTH U3MEHUYNBO- 3 1
CTH.
63-64 I'eneTnka denoBexa 2




65

TectupoBanue 1o Kypcy
«buosorus u ee rpaHu»

66-67

Paz6op ommbok

68

3aKIIr0YeHne







