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HOACHUTEJIBHAA 3AIINCKA

[Ipemnaraemserii Kypc pacCuutan 68 dacoB (2 vaca B HEHCNIO), OH noddepicusaem u yenyoisem
bazoevle 3HaHUA ~ NO OUONO2UU U HANPAGIEH HA Hopmuposanue U pazeumue OCHOBHBIX VUeOHbIX
KOMnemenyuil 8 xooe peuleHusi OU0I02UYecKUx 3a0ad.

Konuenuusa npozpammsl Kypca 3aKitoyaercss B TOM, 4To €€ pa3paboTka cBsi3aHa ¢ pa3paboTKOi
CUCTEMBI CIICIIHATU3UPOBAHHON MOATOTOBKU (MPOQPHILHOTO OOYYEHHUsI) B CTapIIUX Kiaccax WHAIpaBlieHA
Ha pealn3alyi0 JIMYHOCTHO - OPHUEHTHPOBAHHOTO IpoIlecca, MPU KOTOPOM MAKCUMAJIBHO YYUTHIBAIOTCSA
WHTEPECHI, CKIIOHHOCTH, U CIIOCOOHOCTH CTapiiekIacCHUKOB. OCHOBHOW akKIEHT Kypca CTaBUTCS HE Ha
MIPUOPUTETE COJICPIKAHUS, & HA MPHOPUTETE OCBOCHUS YJAITUMUCS CIIOCOOOB JIEHCTBUI, HE HaHOCS yiepo
CaMOMY COJICpKAHUIO, T.C. PA3BUTHUIO TMPEAMETHBIX M MEXIPEAMETHBIX KOMIETEHIMH, YTO HAXOIUT
OTpa)X€HHE B KOHTPOJIBbHO-M3MepHUTeNbHbIX Marepuanax EI'D. Kypc TecHo cBs3aH ¢ ypokamu oOmiei
OMOJIOTUM U COOTBETCTBYET TpeOOBaHMSAM [ 0CyIapCTBEHHOIO CTaHIapTA.

Axmyanbhocmy yMEHUs pellaTh NPAKTHUECKHWE 3aJayd 10 OWOJIOTMH BO3PAacTaeT B CBS3M C
BBeZeHMeM EI'D mo Omosiorum, a Takke ¢ TeM, 4TO HEOOXOIUMO MPUMEHATh 3HaHUsS Ha npaktuke. Kypc
TECHO CBsI3aH C YpoKamMu oOmeld OHOJIOTMM UM COOTBETCTBYET TpeboBaHHsAM ['OCynapCTBEHHOTO
CTaHJapTa.

Pemenne 3amay  mo OWONOTMM MaeT BO3MOXKHOCTH JIydIlle TMO3HATh (yHIaMEHTAJIbHbBIC
00111e0M0JIOTUYECKUE TTOHSATHS, OTPAKAIOIINE CTPOCHUE U (PYHKIIMOHHPOBAHUE OHOJIOTHYECKUX CUCTEM Ha
BCEX YPOBHSX OPraHU3AINN >KH3HHU.

Pemenne 3amad mo OMOJIOTHM TIO3BOJISIET TaKXKe yrIyOWTh M 3aKpENuTh 3HAHUS 10 pazjeiiaM
oOmieit  O6uonoruu. OrpoMHYI0O BaXXHOCTb B  HENPEPHIBHOM 00pa30BaHUU IMPHOOPETAOT  BOMPOCHI
CaMOCTOSITEIPHOW Pa0OThI  ydaIIUXCsS, YMEHHE MBICIUTh CAaMOCTOATEIHO M HAxXOJWUTh pEIICHUE.
Co3nmaroTcst  ycinoBUS UIST MHAUBUAYAIBHOW W TPYNmoBOW (GopM AesATeNbHOCTH ydammxcs. Takoe
coueTaHue JAByX (OpM OpraHu3ali CaMOCTOSITENbHOM paboThl Ha YpPOKax aKTHBU3UPYET clIabbIxX
YY4alUXCsi H  JAeT BO3MOXXHOCTh  AuddepeHupoBaTh  MOMOIIb, CIIOCOOCTBYET  BOCIHUTAHUIO
B3aMMOIIOMOIIM U KOJUIeKTHBU3MA. Co3/1aeT Takke yCHOBHUS UIsi OOydeHHUS YJaluxcs CaMOKOHTPOJIIO
U camooleHKe. JTo (GopMUpYeT TBOpPUYECKOE OTHOLIEHHWE K TPYAy BaKHOE MJs 4YelloBeKa Jo0oit
npodeccu W SBISETCS BaXXHBIM  YCIOBHEM YCHEIIHOTO, KaYeCTBEHHOTO BBIMOJIHEHHS MM CBOHUX
00s13aHHOCTEH.

Ocobdennocmamu npozpammol Kypca SIBISETCS] TECHasi CBSI3b €ro COAEpIKaHUs ¢ ypokamu oOmieit
OMoJOrMM U cOoOTBeTCTBUE TpeboBaHusM ['ocynapctBenHoro crangapra. [lompGop marepuanoB i
3aHSTHUI OCYIIECTBIISIETCS HA OCHOBE KOMIIETEHTHOCTHO - OPUEHTHPOBAHHBIX 33JaHUM, HAIIPABJICHHBIX HA
pa3BuTHE TPEX YpOBHEW OOY4EHHOCTHU: PEMPOAYKTUBHOTO, IPUKIAJIHOTO U TBOPUYECKOTO.

Lenvio kypca agnaemcea:

e ConeiictBoBath (POPMHPOBAHHUIO MPOYHBIX 3HAHUKW 1O OOIIEH OWOJIOTHH, YMEHUN M HAaBBIKOB
pewenus 3aaad i caaun EID.

¢ O600IHTB, CHUCTEMAaTU3UPOBATh, pacuupuThb u YIIIYOHUTD 3HAHUS y4aImmxcs
chOopMUPOBATH/aKTYaIU3UPOBATH HABBIKU PEIICHHUS OHOJOTHYECKUX 3a/a4 Pa3IuYHbIX TUIIOB.

e JlaThb YYEHHMKY BO3MOKHOCTb pEajqn30BaThb CBOM HMHTEJICKTYalbHbIE UM TBOPYECKUE CHOCOOHOCTH,
MMEIOIIUECs 3HAaHUS ¥ YMEHHUSI B IPYTHX 00JaCTsIX AeSITebHOCTH MIPH BBIMIOJHEHUU MPOSKTHOW PabOTEHI.

e JlaTh y4€HUKY BO3MOYKHOCTh OLIEHUTh CBOM CKJIOHHOCTH U MHTEPECHI K IaHHOM 00J1aCTH 3HAHUS

3aoauu:

1.®opMuUpoBaTh CUCTEMY 3HAHUMN MO TIIABHBIM TEOPETUYECKUM 3aKOHaM OHOJIOTHU.

2.CoBepIIeHCTBOBATh YMEHHE pPEIIaTh OUOJIOTUYECKHE 3a7aud PEMPOAYKTUBHOTO , MPUKIAJIHOTO U
TBOPUYECKOTO XapakTepa

3.Pa3BuBath KITIOYEBBIE KOMIETEHIIMM : Y4eOHO - TIO3HaBaTelbHbIe, MH(POPMAIMOHHBIC |,
KOMMYHHKATHBHBIC ,COLIMATTHHBIE.

4.Pa3BuBaTh OMOJOTHMUYECKYI0 MHTYHIIMIO, BBHIPAOOTATh OMPEACTICHHYIO TEXHUKY, YTOOBI OBICTPO
CHPABHUTCA C PEIIOKEHHBIMU IK3aMEHAIITMOHHBIMH 33/TaHUSMH.

bnazooapa axynemamugnomy Kypcy no 0uonouu 8blnONAHAEMCA HECKOJIbKO QYHKUUL:



1. TlomnepxxuBaercsi u3ydyeHHUE OHOJIOTMM Ha 3aJaHHOM CTaHgapTHOM ypoBHe. Kypc
«[IpakTUKyM 1O OHOJIOTHHY MOMOTAeT 3aKPENHUTh U YIIyOUTh YPOBEHBb 3HAHWUU MO OWOJIOTHH, TPUMEHUTH
9TH 3HAHUS MYTEM PEIICHUS] OMOJIOTHIECKHX 3a]1ad.

2. OcymecTBisieTcs TNIYHOCTHO-OPHUEHTUPOBAHHBIN MOAX01 B 00y4eHnU. To ecTh yUUThIBAIOTCS
WHIVBUAYAIbHBIE CKJIOHHOCTH U CIHOCOOHOCTH YYAIlUXCS W CO3JAIOTCS YCIOBUS Uil OOydeHUS WX B
COOTBETCTBUU C MPO(PECCUOHAILHBIMU HHTEPECAMHU.

Ilhanupyemoiit pesyivmam
B pesynomame npoxosicoenus npozpammol Kypca 00yuarouiueca 00aHcHbl:

e lcnonb3oBarh oOIIME MpHEMbl pabOThl C TECTOBBIMU 33JaHUSMHU  PA3IMYHON CJIOXKHOCTH,
OpPUEHTUPOBATHCS B IPOTPAMMHOM MaTepHualie, yMeTh YeTKO (JOPMYIUPOBATH CBOM MBICIH

e VYMeTh NpaBWIBLHO PaCHpeeiAiTh BPEMS MPU BBIMOJIHEHUH TECTOBBIX padoT.

e O0600muaTh ¥ NPUMEHSTh 3HAHUS O KJIIETOYHO-OPIaHU3MEHHOM YPOBHE OpraHU3aluy KU3HHU.

e O0600marp ¥ IPUMEHATh 3HaHUS O MHOTOOOpa3uu OPraHU3MOB .

e ComnocTaBysITh 0COOEHHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHUSI OPTaHU3MOB Pa3HbIX IAPCTB.

e ComnocTaBisTh OMOJOTUYECKHE OOBEKTHI, MPOIECCHI ,SIBICHUS, MPOSBISIOLUIMXCS HA BCEX YPOBHAX
OpraHu3aliy KU3HU.

e VYcraHaBnIMBaTh MOCIEIOBATENLHOCTh OMOJOTHYECKUX O0BEKTOB, IPOLIECCOB, SIBICHUN.

e [IpumeHsTh OHOJOTMYECKHE 3HAHHMS B TMPAKTUYECKUX CHUTYalUSX(IIPAKTHKO-OPUEHTUPOBAHHOE
3a/1aHue).

e PaGoTtarh ¢ TEKCTOM WM PUCYHKOM.

e (O0600mars ¥ MPUMEHSTh 3HAHUS B HOBOW CHUTYyallUH.

e Pemath 334a4u MO UTOJIOTUM 6a30BOT0 YPOBHS M MOBBIIIEHHOTO HAa MPUMEHEHUE 3HAHUI B HOBOM
CUTYaI1H.

e Pemare 3amaun Mo reHeTuke 0A30BOrO YPOBHS U MOBBIIIEHHOTO HA MPUMEHEHUE 3HAHUN B HOBOM
CUTYaLlUH.

e Pemare 3agaun  MOJIEKYJSIpPHOH OHOJOrMM 0a30BOr0 YpOBHS U MOBBILIEHHOTO Ha NPHUMEHEHHE

3HAHUU B HOBOW CHUTYaIlWH.
Cmpyxkmypa npozpammut Kypc onipaeTcsi Ha 3HaHUS, TTOJTYICHHBIC IPU U3YICHUH Kypca
ounosornn 10-11 xnacca. CoaepraHue mporpaMMbl BKIIOYAET 3 OCHOBHBIC pasjiesia: PelIeHue 3ajad 1o

MOJICKYJISIPHOM OMOJIOTHH, peIICHHE 3ajad [0 UTOJIOTHH, PEIICHNE 3ajad 10 TeHETHKE, TaHHBIE Pa3/IeIbl
JEJSATCS Ha TEMBI, M KaK1ast TeMa (paKyJIbTaTUBHOTO Kypca SBIISIETCS MPOJIOJDKEHUEM Kypca ONOJIOTHH.
OCHOBHO THII 3aHATHH - TPaKTUKYM. J[i11 HanboJiee yCIIemHOro yCBOSH!s MaTepHaia INIaHUPYIOTCS
paznuaHbie GOPMBI PAOOTHI ¢ yUaIIUMHUCS: Pa3HOOOpa3HbIe (GOPMBI PabOTHI C TEKCTOM, TECTAMH,
BBINOJTHEHNE TBOPUECKHX 3aJaHni. Ha KaXkIoM 3aHATHH yJaImuMcsi pEKOMEHIYETCs cepus 3aaHui, 9acTh
KOTOPBIX BBIMOJIHAETCS B KJIACCE, @ YacTh - J0Ma CaMOCTOSITENIBHO. [J1s1 IPOMEXYTOYHOTO KOHTPOJISA- 3
TecTupoBaHus B popme EI'D, 1 UTOrOBOT0 KOHTPOJIi— 3aueT 1o Kypey «PelieHne 0M0I0rMYecKHX 3a/1a4d B
xoze noarotoBku k EI'D» u nmpoekTtHas nesrenbHOCcTh. Kype peanu3yer KOMIETEeHTHOCTHBIH,
JeATebHOCTHBIA ¥ WHAWBUIYAIBHBIN TTOAX0/ K 00y4eHHIO. J{esSTeTbHOCTHBIN MOIX0/T pean3yeTcs B
MPOIIECCE MPOBEICHUS CAMOCTOSTEIBHBIX M MPAKTHYECKUX PAOOT C YHaIIMMUCS, COCTABISIET OCHOBY Kypca.
JleaTenbHOCTb YUUTENs CBOJAUTCSA B OCHOBHOM K KOHCYJIBTUPOBAHHUIO YUALIUXCS, aHAINU3Y U pa3doopy
HaunboJiee MpoOIEeMHBIX BOIPOCOB U TeM. MHauBuyanu3anus oOydeHns JOCTUTaeTcs 3a CUeT
HCIOJIb30BAHUS B MpoLIecce 00YUCHUS nedaco2uteckoli mexHoao02uu AUYHOCMHO-0PUEHMUPOBAHHO20
obpaszosanus « MUCY/[»(MHOUBUTyabHBIM CTHIIb Yy4eOHOM NEesITeIbHOCTH).

B noarotoBke u npoBeieHNH YPOKOB JIAHHOTO Kypca UCIIONBb3YETCS MexHON02Us
300posbecbepezaroujeco 0byueHus U 60CNUMAHUA: CO3JaHHE IICUXOJIOTHUECKOT0 KOM(OpPTa, CAHUTApHO-
TUTMEHUYECKUX YCIIOBUH, TBUTaTEIbHONW aKTUBHOCTHU U JIPYTUX KPUTEPHEB, KOTOPbIE BIMIIOT Ha
YCIEIIHOCTh B 00y4EeHHUH.

Dopmoii omUEMHOCIMU NO U3YUEHUIO OAHHO20 KYPCA MOdicen Obinb:




¢ CocraBneHne OMOJIOTUYECKUX 3a]a4, KPOCCBOPJIOB, CO3aHUE MTPE3EHTALNN, 10 TeMaM
(baxyIbTaTUBHOTO Kypca;

¢ 3auéT 10 PEILIEHHUIO 33/1a4 0a30BOr0 YPOBHSI U OBBILIEHHOTO ;

¢ KontponpHas paboTa 1o pemieHuto 3aaad no marepuanam Exunoro ['ocynapcTBEeHHOTO 3K3aMeHa 110
ouonorun 2023-2024 rona (3aganus ypoBHS A MOBBIIICHHOTO YPOBHS cloxHOCTH, C);

e 3ammTa MpOeKTHHIX padoOT

e TecToBble 3a1aHKs 110 PELICHUIO 3a/1a4 10 MaTepuaiaM Enunoro I'ocymapcTBeHHOTO 9K3aMeHa 110
ouonorum 2023-2024roxa (3amanust ypoBHS A MOBBIIIEHHOTO YPOBHS cioxkHOCTH, C);

COIEPKAHUE KYPCA

BBenenue — 4 yaca
1. Bseoenue 6 npeomem -1 uac

Pecypchl yue6HOTO yenexa: 00y4eHHOCTb, MOTHUBAIIHS, TaMsITh, BHUIMaHUE, MOJIAIBHOCTb,
MBIIIJIEHHUE, JeSTeNbHOCTh. KOHTPOIJIb, CAMOKOHTPOJI.
MoTuBaIs Ha ycriex: MaTpHIla MHAWBAIYAJLHOTO yCIieXa, HHIUBUAyaIbHAs TporpaMmma
pa3BUTHS 001Iey4eOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«OcHosHule ceolicmaa scuozo. Cucmemnas opeaHu3ayus HusHu»-3 yaca

3akpenJieHue OCHOBHOI'O cO/IePKAHUS TeM B X0/le pellieHusi 0M0J10TrHYecKUX 3a/1a4:
buonorus - Hayka o KU3HM U ee 3akoHOMepHOcCTsX. I[Ipenmer, 3amaun, MeTONbl M 3HAUYECHUE
o6uonoruu. CBs3p OHWONOTMM C JPYTMMHU HayKaMH, €€ MECTO B CHCTEME €CTECTBEHHOHAYYHBIX U
OMOJIOTMYECKUX AUCUUIUINH. buosnorus B cucteme KynbTypsl. Mecto Onosnoruu B popMUpOBAaHUU HAYYHOTO
MHPOBO33PEHUS U HAYYHOU KapTHUHBI MUPA.
OcHoBHblEe Tpu3HAKK kuUBOro. OmpeneneHue TOHATUS <OKU3HBbY. buosornyeckas ¢opma
CYIIECTBOBaHMS MaTepuH. Y POBHU OpraHU3aIMH )KUBON MaTepUU U MIPUHIIMIIBI UX BBIICICHHUS.

OcHoBHble noHATUA. buonorusa. XXusub. OCHOBHbIE NMPU3HAKH KUBOTO. YPOBHH OPraHU3ALMHN
KUBOU Matepuu. Metonbl n3ydeHus: B Ouonoruu. Kierka. Tkanp. Opran. Opranusm. [lonynsaius u Buj.
buoreonenos. buocdepa

Pa3nen 1. Pemenue 3axa4 no teme «MoJiekyJjasipHasi 040JI0THsI»-8 4acoB

3akpenyieHue OCHOBHOI'O CONEP:KAHUA TE€M B X0Ji¢ pelleHusi OM0JJOrHUYeCcKUX 3a/1a4:
1. Xumuueckuii cocmas knemxu. Heopeanuueckue éewecmea.

XUMHYECKUE DIIEMEHTBI M HMX POJb B KiIeTke. HeopraHudeckwe BelmeCTBA W HX pOJIb B
KU3HEJCATCILHOCTH KJICTKM. BoJa B KJIETKe, B3aMMOCBS3b €€ CTPOCHHUS, XHMHYCCKHUX CBOWCTB M
ounosornueckoi posd. CoJid HEOPraHWYECKHUX KHCIIOT, MX BKJIAJ B OOCCICUYCHHE >KHU3HEICATECIbHOCTH
KIIETKU U Mojjep:kaHue romeocta3a. Monsl B knetke, ux QpyHkuuu. OcMOTHYECKOE AaBJIEHHWE U Typrop B
KIeTKe. bydepHbie cuCTEMBI KIETKH.

2.  Xumuueckuii cocmag kiemku. Yaneeoowi. Jlunuoewi.

VYrneBoapl B KU3HENEATEIBHOCTH PACTEHMI, >KMBOTHBIX, TprOOB u OakTepuil. CTpYyKTypHBIE U
(GyHKIIMOHATBHBIE OCOOCHHOCTHM MOHOCAaXapuJI0B U JAHMcaxapuaoB. buomomuMepsl - ToOJUCaXapubl,
CTpOEHHUE U OMOJIOTHYECKast POIIb.

Kupsl ¥ TUOHUABL, OCOOCHHOCTH HX CTPOCHUs, CBsI3aHHBIC C (DYHKIIMOHAIBLHOW aKTUBHOCTHIO
KJIETKH.

3-4 Xumuueckuii cocmae kniemku. benku.

Opranudeckrie BeliecTBa KIeTkH. buonomumepsr — Oenku. CTpyKTypHas opraHu3anus O0eIKOBBIX
Mouekyn. CBoiicTBa 6enkoB. [leHaTypalius u peHaTypanust — OHOJOTHYECKU CMBICHT U 3HadeHne. OyHKIMu
0emKOBbIX MOJIeKyl. DepMeHTHI, UX POJib B 00ECTIeUeHUH MPOIIECCOB XKU3HeaesaTenbHoCTH. Knaccuduxarms
(bepMeHTOB




5-6. Xumuueckuii cocmas knemxu. Hykieunosvie Kuciomoi.

HyknenHnoBble KuCIOTBI, UX poJsib B Kierke. Mcropusa msydenus. JJHK — Monekyna xpaHeHHs
HacnenctBeHHo mHopmarmu. Crpykrypras opranmszanus JJHK. CamoynBoenue JIHK. PHK, ee Bumpl,
0COOEHHOCTH CTPOEHHS U (PYHKIIHOHUPOBAHUS

AT® — 0CHOBHO# aKKyMYJISITOp SHEPTUHU B KileTKe. OCOOEHHOCTH CTPOCHUS MOJIEKYIbI U (PYHKIUU
AT®. Buramunsl, CTPOCHHE, UCTOYHUK ITOCTYIUICHUS U POJIb B OPraHU3ME U KIIETKE.

7-8. Tecmuposanue no pazoeny «Monexynsapuas buonocusny

OcHOBHBIE NOHATUSI. AMHUHOKUCIOTHI. AHTHUKOIOH. [HUIpOoPHIBHOCTS. I'unpodoOHOCTS.
I'mukonporennpl. ['yanun. [denarypanus. JHK. Komon. KomruiementapHocTs. Jlunmonporenasl. Jlokyc.
MakpoanemenTsl. Mukposnementsl. Monomep. Hyxneonporeuasi. Hykneotun. Ocmoc. [lomumep.
[TomunenTtun. Ientunnas cesa3p. PHK. Tumun. ®epmentsl. LluTo3uH. Ypauui.

Mexnpenvernble cBf3u. Heoprannueckas xumus. XHMHYECKHE DSJIEMEHTBHI IMEPHOIUYECKON
cuctembl J|.M.MenneneeBa. Monbl (KaTHOHBI W aHHWOHBI). Bojma W Japyrue HeEOpraHMUYECKHE BEIIECTBA,
CTpOEHHE MOJIEKYN U cBoicTBa. Jlucconuanus anekrpoantoB. Opranuueckas XuMus. OCHOBHbBIE T'PYMIIbI
opraHuueckux coeanHeHuil. bygepueie pactBopsl. @uznka. Ocmoruueckoe nasieHue. Auddysus u ocmoc.

Paznen 2. Pemenue 3axa4y no reme «llurosiorus -17 yacon

3akpenJieHue OCHOBHOI'O cO/lepPKaHNUs TeM B X0/ie pelieHUs 0MO0JIOrHYecKHX 3a/1a4:
1. Lumonozus kax Hayxa.

[Ipenmer, 3agauni W METOIBI COBPEMEHHOW WMUTOJOTHUM. MeECTO UHUTOJOTHUH B CHCTEME
€CTECTBEHHOHAy4YHbIX W Ouosornueckux Hayk. Wcropus pasButus mutonorus. Teopernueckoe u
MPaKTUYECKOE 3HAYeHHE LUTOJOTUYECKUX HCCIEOBAaHUN B MEIUIIMHE, 3ApaBOOXPAaHEHUH, CEIbCKOM
XO03s1ICTBE, Jiesie OXpaHbl IPUPOJIBI U APYrUX chepax 4eroBedeCKO eI TeIbHOCTH.

Uctopus otkpbiTue kieTkd. Kiierounass teopus. OCHOBHBIE TMOJIOKEHUS IEPBOM KIETOYHOMU
teopun. CoBpeMeHHas KJIETOYHAs! TEOPHsl, €€ OCHOBHBIE MOJIOKEHUS U 3HAYCHHE I Pa3BUTUSL OMOJIOTHH.

2-3.CmpoeHue kiemku u eé opeaHouobwl.

[InazmaTudeckass memOpana u obosouka kieTku. Ctpoenune memOpaHbl kieTok. [IpoHHKHOBEeHUE
BEIIECTB yepe3 MeMOpaHy KJIeTOK. Buapl TpaHCmopTa BEUIECTB 4epe3 LUTOIIa3MaTHYECKYl0 MeMOpaHy
KJIETOK (ITAaCCUBHBIA M aKTUBHBIN TPAHCTIOPT, IK30IMTO3 U SHIOIUTO3). OCOOEHHOCTH CTpOEHHUs 000J0UeK
MIPOKAPUOTUYECKUX U IYKAPUOTHUECKUX KIIETOK.

[uronna3zma u ee CTpyKTypHble KOMIOHEHTbI. OCHOBHOE BEIIECTBO LUTOIUIA3MBI, €r0 CBOMCTBA U
byHKINHA.

SAnpo mHTepdazHON KIeTKHM. XUMHUYECKUNA COCTAaB U CTPOCHHE sjipa. 3HAUYCHHUE sapa B oOMeHe
BEIIECTB M Ieperade IeHETHMYECKOW HHpOpMalMU. SOPBINIKO, OCOOCHHOCTH CTPOCHUS U (YHKLHUU.
XpOMOCOMBI, TIOCTOSTHCTBO uucia U (opMbl, ToHKOe cTpoeHue. Ilonarue o kapuorune. ['ammougHsiii u
JTUTUIOUAHBIN HA0OPBI XPOMOCOM.

Anmnapar [onpmku. CTpoeHue, pacnojio’)kKeHHE B KJIETKaX >KMBOTHBIX W pacTeHUl, (QyHKUIUU
anmaparta ['onbKU: CHHTE3 MOJMCAXapuIOB M JIMIHJIOB, HAKOIJICHHE U CO3PEBAHHE CEKPETOB (OenKu,
JTUNUABI, TOJUCaXapubl), TPAHCIOPT BEUIECTB, POJib B (POPMHUPOBAHUM IJIA3MATUYECKOM MeMOpaHbl H
mu3ocoM. CTpoeHure U PyHKIHH JTU30COM.

Oupomnazmarudeckas cetb (DIIC), ee Tunbl. OCOOEHHOCTH CTPOEHUS arpaHyJsIpHOH (TIaakoi) u
rpanynsipaoii (mepoxosaroit) DIIC. 3nauenne rnagkoit JIIC B cuHTe3e moiaucaxapuoB M JMIUAOB, UX
HaKoIUIeHHH U TpaHcrnopTe. 3amuTtHas Gyakius DIIC (M3onduusa U HEUTpanIu3aus BPeAHbIX IS KIETKH
BemecTB). Oynkiuu mepoxoparoit DIIC (yuactue B cuHTe3e O€IKOB, B HAKOTIEHUU OENKOBBIX MPOJIYKTOB
Y UX TPAHCIIOPTE, CBSA3b C APYTUMU OPraHOUIAMH U 000JIOUYKOM KIETKH).

Pu6ocombl, 0c06EHHOCTH CTpOEHUSI U poJib B OnocuHTe3e Oernka. [lonnpudocomsl.

Bakyonu pacTuTenbHbIX KIETOK, X 3HaUeHHe, cBs3b ¢ DIIC.

[TnacTumpl: JEHKOMIACTBI, XJIOPOILIACTHI, XpoMmoruiacTbl. OcoOEHHOCTH, CTpO€HHE U (DYHKIIHH
mnactud. JJHK mnactun. [poucxoxaenue xioporactoB. B3aumHoe npeBpaliieHme miacTuil.

MuTOXOHApUH, CTpOCHHE (HApYXKHasi U BHYTPECHHSST MEMOpaHbI, KPUCTBI). MUTOXOHIpHATBHBIC
JHK, PHK, pubocomsl, ux ponb. OyHKIUH MUTOXOHJIpUNA. ['MIIOTE3BI O MPOUCXOKICHUH MUTOXOHAPHIA.
3HaueHNe BO3HUKHOBEHUS KUCIIO-POJHOTO JIBIXaHUS B HBOJIIOIUU.

Knetounsiit nentp, ero crpoenne u QyHkiuu. OpraHouasl ABrkeHUs. KieTouHble BKIIOYCHHS —
HETMOCTOSIHHBIA OPTaHOU]] KJIETOK, 0COOEHHOCTH U (DYHKLIUH.




4-5 . @omocunmes
OOwmeH BemiecTB U dHepruu. [IoHATHE O TIIACTUYECKOM M SHEPTETHYECKOM OOMEHE.

®otocunTe3. CBeToBas u TeMHOBast (a3bl POTOCHHTE32, OCHOBHBIE MPOLIECCHI, MMPOUCXOISAIINE B
5T (a3pl. OcHOBHBIE UTOTH cBETOBOM (ha3el - cuHTe3 AT®, BbIOENneHHe Kuciaopoaa, oOpa3oBaHue
BOCCTAHOBJICHHOTO HUKOTHHamMuAaneHuHaunykineotunpochara (HAJAD -H2). dotodochopunmmpoBanue.
CymmapHoe ypaBHeHue (oTocuHTe3a. llepBuunble npoaykThl (orocuHTe3a. POTOCHMHTE3 U YypoKail
CEJIbCKOXO3SUCTBEHHBIX KyIbTyp. IlyTH mOBbIIIEHNS TPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX PACTEHUU.
K.A. Tumups3eB 0 KOCMAYECKON POJIU 3€JIEHBIX PACTEHUI. XEMOCHHTE3 U €r0 3HAYEHUE B IIPUPOJIE.

6-7. Duepeemuueckuii 0omen

DHepreTudyeckuii 0OMeH B KJIETKE U €ro OMOJIOTMYECKHI CMBICI. DTallbl SHEPreTHUYECKOro 0OMeHa,
MPUYPOYEHHOCTh ATHX MPOLIECCOB K ONPEAEICHHBIM CTPYKTYpaM KJIETKU. 3HaueHHe MUTOXOHApUil 1 AT® B
SHEepPreTHYecKoM OOMEHe.

8,9,10. huocunmes benxa

BuocunTes 0eaK0B B KJIIETKE U €ro 3HadeHue. POk reHoB B OMocuHTE3€e OEIIKOB. | eHETHUEeCKN KO I
M ero cBoiicTBa. JTambl OnocuHTe3a Oenka. Peakiuu mMaTpudHoro cuHTtes3a. Perymsiusi cuHTe3a OEIKOB.
I'en-perynstop, reH-oneparop, CTpyKTypHble TeHbI, UX B3aumozeicrtsue. [IpuHIMI 0OpaTHOU CBsI3U B
perynsauuu pyHKIHOHUpOBaHUS TeHoB. COBpeMEHHbBIE MTPeICTaBICHHSI O TIPUPOJIE TeH

11,12. Tunwi oenenus kiemok

JKu3HEHHBIN UK KIETKHU U ero 3Tamnbl. [IoaroToBka KIETKH K JIeNeHNI0 — HHTep(dasa, ee Mepro/ bl
(mIpecuHTeTHYECKUH, CHHTETUYECKHI, MOCTCUHTETHYecKUil). buonornyeckoe 3HaueHHe HUHTEPPa3HI.
AnionTo3. MUTOTHYECKUI [TUKII.

AmMuTO3 M ero 3HaueHue. MUTO3 - LUTOJOTMYECKas OCHOBa Oecrojioro pa3MHoxeHus. dasbl
MHUTO3a, MX XapakTepucTuka. CTpPYKTYpHbIE HM3MEHEHHs U (PU3HOJIOTMYECKHE OCOOEHHOCTH OpPIraHOMJIOB
KJIETKM BO BpEeMsl MUTOTHYECKOTO JeleHus. BepeTeHo neneHus, ctpoeHue M (QyHKIMHM HUTEH BepeTeHa.
buonoruyeckoe 3Ha4eHUE MUTO3A.

Meiio3 - muToJI0THYECKasi OCHOBA TIOJIOBOTO pa3MHOkeHUs. [lepBoe nenenne meiosa, ero ¢gasbl, ux
XapaKTEPUCTHKA. YMEHBIICHHE YHCIA XPOMOCOM KakK pe3yiabTaT IEpBOro JeleHus. Bropoe neneHune
Meiio3a, ¢a3bl, X XapakTepucTuka. buonorudyeckoe 3HaueHue Meio3sa.

13-14. Becnonoe u nonogoe pazmHodiceHue.

@opMBI U CIIOCOOBI Pa3MHOKEHHsI OpraHU3MOB. becrnonoe pasMHOXEHHE, €ro BHUJbI U 3HAUCHUE.
[TonoBoe pa3MHOKEHHE, €r0 BHUJIbI U IBOJIOLMOHHOE 3HaueHHe. OOIas XapaKTepucTHKa U 0COOEHHOCTH
Pa3MHOKEHHsSI OCHOBHBIX TPYII OpraHu3MoB. Pa3BuTue My CKUX M )KEHCKHX IOJIOBBIX KJIETOK Y )KUBOTHBIX
Y pacTeHUH.

15-16 .Onmoecenes — unousuodyanvHoe pazeumue Opeanusmos.

OmnonoTBopeHue U ero Tumbl. OIUIOAOTBOPEHUE U Pa3BUTHE 3apOJbIIIa y KUBOTHBIX. OCHOBHBIE
3Tambl SMOPUOHAIILHOTO PAa3BUTHUS KUBOTHBIX. B3aumoneicTBUME yacTell pa3BHBAIOIIETOCS 3apoblIlia.
buorenernueckuii 3akoH, ero coBpeMmeHHas HHTeprnperanus. [locTomOpHroHanbHOE paszBuTHe. Bpeanoe
BIIUSIHUE aJIKOTOJISI, HUKOTHHA, HAapKOTHKOB, 3arps3HEHHS OKpYKAlolled cpelbl Ha pa3BUTHE 3apojbliia
KUBOTHBIX U YEIIOBEKA.

OOmiass XxapakTepucTUKa M OCOOEHHOCTH pa3MHOKEHHsI BUPYCOB, OakTepHii, BOJOPOCIEH,
MOX000pa3HbIX, MaOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, MOKPBITOCEMEHHBIX, I'PHOOB WU JIHIIAWHUKOB.
CwMmeHa (a3 B )KU3HEHHOM LIUKJIE.

17.Tecmuposanue no pazoeny «L{umonocusy

OcHOBHbIe NOHATUS. ABTOTPO(BL. AMUHOKHCIOTHL. AHA00JU3M. ACCUMMIISAIMS. AHTHKOJIOH.
Anmapar Tl'oapmxu. AKTHBHBIA TpaHcropT. AspoObl. bakrepuocdaru. buocunres Oenka. bpokenue.
Bakyons. Brxmouenus. [ammoupnsiii  HaGop xpomocoMm. JlurutonjgHbsld Habop xpomocom. IeH.
I'enetnueckuit kon. I'enom. I'enorun. I'mapodunbHOCTh. I'mapodoOHocTh. ['mukonms. I'MHKOKamMKC.
I'mukonporenasl. I'pana. I'yanun. Jlenarypanus. Jduccumwraumsa. JIHK. [IpixarenpHblii cybcrpar.
Knerounoe npixanume. Kapuorutazma. Karabommsm. Kucnopomusiit stan. Komon. KommiemeHTapHOCTB.
Kpucra. Jlelikonmactel. JIuzocoma. Jlunonporenasl. Jlokyc. MakpoanemenTsl. Matpukc. MarpuuHbIi
CUHTE3. Mertabomm3m.  Mukporpybouku.  MukpodunameHTsl.  MukposnemMeHTsl.  MoHOMep.



Hyxneonporenasl. Hyxneotua. Omnepon. Opranougsl. Ocmoc. Omnepatop. [lmactunel. IIunonuros.
[Tomumep. Ilomunentun. Ilentuanas csa3pb. [Ipokapuotel. Penpeccop. Pubocomsr. PHK. CITM. CtpowMa.
CrpykrypHble renbl. Tpancnauud. Tpanckpunuus. Tpumuer. Tunakoun. Tumun. ®arounrto3. depmeHTHI.
Xnoporiact. XpomaTuH. XpomoruiacT. Xpomocoma. [lentpuonu. I[urommnazmaruueckas memOpana.
Hurto3un. VYpauun. dortocuHTe3. XeMOCHHTE3. ODK30LUTO3. ODHIOLUTO3. ODHIOMIA3MaTUYECKash CETb.
OykapuoTsl. fAapo. SAapeliko.

becnosioe pasmuoxenue. BererarnBHoe pasmHokenue. 3urora. [lomoBoe pasMHOXKEHHE.
[ToukoBanue. Anonto3. XKuznennsiii nukn kietku. Cnepmaroszous. Criopa. Sitnexnerka. AMuto3. Murtos.
Meiio3. llentpomepa. Wurepdaza. Ilpodasza. Anadaza. Meradaza. Temodasza. Bepereno nenenwms.
buBanent. ['enepaTuBHas TkaHb. ['OMOJIOrMUHBIE XPOMOCOMBI. J[BOHHOE OIJIOJOTBOPEHHE. 3apO/IbILIEBbIN
Mmemok. Konbtoranus. Kpoccunrosep. Penykuumonnoe nenenue. Crnepmatorene3. OBoreHes3. JKu3HeHHbIN
uukia. [lamerodur. Cnopodur. buorenernueckuii 3akoH. brnacryna. bnactomep. OmonoTBopeHue.
Ontorene3. BnyrtpeHHee omogoTBopeHue. HapyxHoe oOmIoJ0TBOpeHHE. 3apOJbIIIEBbIE JIMCTKH.
Opranorenes. [laprenorenes. OmOpuoHanbHoe pa3Butue. lloctaomOpuoHansHOE pasBuTHe. DuiOreHes.
OkToaepMma. DHTOoAepMa. Mezonepma.

Mexnpeanvernbie cBf3u. Heoprannueckas xumus. XHMHYECKHE DJIEMEHTHI MEPHOIUYECKOMN
cuctembl J|.M.MenneneeBa. Monbl (KaTHOHBI W aHHWOHBI). Bojma W apyrue HeEOpraHMuYECKHE BEIIECTBA,
CTPOEHHME MOJIEKYJ M CBOMCTBa. J(Mcconmanus 3neKTposnToB. Opranndyeckass xumusa. OCHOBHBIE T'PYIIIBI
opranuueckux coenuHeHuil. bydepnsie pactBopsl. @usuka. OcmoTrueckoe nasnenue. Auddys3us u ocmoc.
Bboranuka. OcoOeHHOCTH CTpOeHHUs KIeTOK pacTeHuid. OTIu4us pacTeHUH OT KUBOTHBIX. 300JIOTHSL.
Oco0eHHOCTH CTPOEHHS KIETOK KUBOTHBIX. OTINYMS )KUBOTHBIX OT pacTEHUI U rpruboB

Bboranuka. OcoOeHHOCTH CTpPOEHHUS U pPa3MHOXKEHMsI pacTeHUil. BereratmBHOEe pa3zMHOXKEHHUE.
[IpuBuBku. Opranel pacTeHuid, ux cTpoeHne M QyHkuuu. CTpoeHue LBEeTKa — OpraHa CEMEHHOIO
pasmHOXkeHMs.  OmnbuteHue.  3oosorus.  OCOOEHHOCTH  PAa3sMHOXKEHHUS  JKMBOTHBIX  Pa3IM4YHBIX
cucrematuueckux rpymnn. CrnocoObl OMIOAOTBOPEHMsI Yy JKUBOTHBIX. IlocTamMOpHOHanbHOE pa3BUTHE
HaceKoMbIX. LUK pa3BUTHS 3¢MHOBOIHBIX. AHaTOMHA. OCOOEHHOCTH 3MOPHUOHAIBHOTO Pa3BUTHS YETIOBEKA

Paznen 3.Pemienue 3aga4 nmo reme «I'eHeruxka»-12 yacos

3akpensieHue OCHOBHOI'O CO/IeP:KAHUS T€M B X0/ie pellleHus OMOJOTHYeCKUX 3a/1aY4:
1-2-3. Heszasucumoe Hacredosarue npuzHaKos
[Ipenmer, 3amaun U MeToabl TeHEeTHKH. OCHOBHBIC pa3lelibl TeHETUKH. MeCcTO TeHETHKH Cpelu
OMOJIOTUYECKUX HayK. 3HaUCHHE ICHETUKU B pa3pabOTKe MpoOJIeM OXpaHbI MPHPOJIBI, 3PABOOXPAHCHUS,
MEUIIMHBI, CETTLCKOTO X03s1icTBa. [IpakTHyeckoe 3HaYCHHE TeHETHKH.

I''Mengens — OCHOBOMNOJIO)KHUK T'€HETUKH. MeETOoJ TeHEeTHMUeCKOTro aHaiu3a, pa3paboTaHHBIN
I""Mennenem. ['enetnueckas cumBoiuka. [IpaBuia 3anucu cxem CKpelrBaHus.

HacnenoBanue mpum MOHOTMOPUIHOM CKpEIIMBAHWU. JIOMHMHAHTHBIE U PELIECCUBHBIC MPHU3HAKU.
[TepBriii 3axkoH MeHens - 3aKOH €IMHO00pa3us THOPUIOB MIEPBOTO MOKOJIeHUA. BTopoii 3akoH Menens -
3aKOH pacwemienus. [lpaBuno uuctorsl ramer. lluToslorMueckre OCHOBBI  pPACIICIUICHUS IPU
MOHOTHOPUIHOM CKpemrBaHuu. CTaTUCTUUYECKUN XapaKTep pacllerICHHS.

[Tonsarue o renax u amiensax. enorun u renotun. ['omosurora u rereposurora. Pacuennenue npu
BO3BPAaTHOM UM aHAJIU3UPYIOLEM CKPEIUBAHUM.

HacnenoBanue npu auruOpuaHoM ckpeniuBanuu. HezaBucuMoe KOMOMHUPOBAaHUE HE3ABUCHUMBIX
nap IpU3HAKOB - TpeTuil 3akoH Mennens. [{uTtonoruueckre 0CHOBBI HE3aBUCUMOTO KOMOWHUPOBAHUS Tap
MPU3HAKOB.

4-5.  Bzaumooeticmeue anieibHblX U HealleIbHblX 2eHO8.

HacnenoBanue nmnpu B3aMMOJEWCTBUM  alUIENbHBIX T'eHOB. JlomMuHupoBanue. HemnomHoe
nomuHupoBanue. KonomuupoBanue. CBepx10MHUHUPOBaHNE. MHOKECTBEHHBIN aJlJIEITU3M.

B3aumoneiictBue HeamenbHbIX TeHOB. HoBooOpazoBaHus mpu ckpemuBaHuu. OcoOEHHOCTH
HacjlelOBaHUs  KOJMYECTBEHHBIX  Mpu3HakoB.  KomminumeHtapHocTh.  Jnucta3.  [lomumepus.
MHOKECTBEHHOE JAENCTBUE IeHOB. [[puMepbl MHOKECTBEHHOTO JEHCTBUSA T€HOB. BO3MOYXKHbBIE MEXaHU3MBbI
0OBSCHEHUS 3TOTO SABJICHUS. [ €HOTHI KaK IEJIOCTHAS UCTOPUYECKH CIIOKUBIIASCS CHCTEMA.

6-7.  Xpomocomnas meopus nacieocmeeHHOCMU.



SIBieHME CLENJIEHHOTO HACJIEJOBaHMsI M OIPAaHUYEHHOCTb TPEThEro 3akoHa MeHnens. 3HaueHue
pabot T.I'.MopraHa 1 ero mIkoJibl B M3y4C€HUHU SIBICHUS CLEIUICHHOTO HaclemoBaHus. KpoccuHrosep, ero
Ouosornyeckoe 3HaueHue. I 'eneTnyeckre KapTel XpoMocoM. OCHOBHBIE MOJIOKEHHUSI XPOMOCOMHON TEOPUU
HacneacTBeHHocTH. Britaa mikosst T.I.Moprana B pa3paboTKy XpOMOCOMHOM TEOPHH HACIEACTBEHHOCTH.

8-9.  I'enemuxa noaa.

I'enetuka mnosia. IlepBuuHblE W BTOPUYHBIC IIOJOBBIE IIPU3HAKU. XPOMOCOMHAs TEOPHUs
ompeneneHus noJia. ['oMorameTHelii M TreTeporaMeTHbld MmoJi. Tumbl omnpeneneHus mnona. MexaHusm
nojJiep>kaHusi cooTHoueHus nojioB 1:1. HacienoBanre npu3HaKoB, CLEMIEHHBIX C MTOJIOM.

10 -11. 3axonomepHnoCmU UZMEHUUBOCTIU.

N3menunBocTs. Kitaccugukanys n3MeHUNBOCTH € IO3UIUI COBPEMEHHOM I'e-HETHKH.

®enorunuyeckas (MoandUKallMOHHAs U OHTOT€HETHYECKast) M3MeHYMBOCTh. Hopma peakiuu u ee
3aBHCUMOCTh OT reHoTuna. CTaTHCTHYECKHE 3aKOHOMEPHOCTH MOAM(PUKAIMOHHOW W3MEHYHBOCTH;
BAPUALIMOHHBIN PsI/I M BapUaAllMOHHAs KpUBasl.

I'enotunuueckass (KoOMOMHATHBHAasE U MyTallMOHHAs) U3MEHYMBOCTh. 3HAUCHHE KOMOMHATHBHOU
W3MEHUYMBOCTH B OOBSCHEHUHU DBOJIOLUOHHBIX IPOLECCOB, CENEKIMH OpraHu3MoB. MyranuoHHas
W3MEHUYUBOCTb, €€ BUAbl. Myrauuu, ux npuuuHbl. Knaccuduxamus myranuil mo xapaxkTepy U3MEHEHHs
reHoTuna (reHHble, XPOMOCOMHbBIE, TEHOMHBIE, IIUTOIIa3MaTuueckue). IlocnencTBus BIUSHUS MyTareHOB
Ha OpraHu3M. Mepsbl 3allluThl OKPY)KaOLEH Cpebl OT 3arpsiI3HEHUS] MyTareHaMu. 3aKOH FOMOJIOTMYECKUX
PSAIOB B HacaeACTBEHHON n3MeHunBocTy. H.1.BaBriioBa. DkcnepuMeHTanbHOE MOIYYEHUE MYyTaIU.

12.I'enemuxa uenosexa

I'eneruka yenoBeka. YenoBek Kak OOBEKT M'€HETHUECKUX HCCIEeTOBaHUN. MeTo-Ibl U3yUdeHHs
HaCJIe/ICTBEHHOCTH YEJIOBEKAa: TI'E€HEaJIOTMYeCKui, OJM3HELOBBIH, LMTOT€HETUYECKUH, THOpuaAn3anus
COMAaTHYECKUX KIIETOK.

HacnenctBeHHsle 00Jie3HM, HUX PAaCOpOCTpaHEHHWE B MOMYJALUAX 4ejloBeka. Mepsl
NpOo(UIAKTUKKA HACJEACTBEHHbIX 3a00JI€BaHMN ueloBeKa. BpenHoe BiMsSHME alKOroys, HUKOTUHA U
HapKOTHMYECKUX BEIIECTB Ha HACIEJCTBEHHOCTh 4e€lIOBEKa. MeIUKO-TeHEeTUYeCKOe KOHCYJIbTUPOBAHUE.
KpuTuka pacuCTCKUX T€OpU C MO3UIIUI COBPEMEHHOW F€HETHKH.

OcHoBHbIe _moHsATHS. [eneruka. ['mOpumonmornueckuii Meron. HacneactBeHHOCTh. M3MEHYMBOCTB.
Amtens. AnbrepHaTuBHBIC mpu3Haku. ['enHotun. @denorumn. ['erepo3urora. I'omosurora. I['ubpu.
JloMuHaHTHBIM Tpu3HaK. PerneccuBHBI Npu3HAK. AHanu3upyloniee CcKpemuBanue. Bo3BpaTHoe
ckpemuBanue. Jlurereposurora. IlonurubpuaHoe ckpeniuBanue. KomruimMeHTapHoe IEMCTBHE T€HOB.
onucras. [Tonumepus. [TnerioTponusi. MHOKECTBEHHBII AJUICIIU3M. KonomunupoBanue.
CeepxnomunupoBanue. HenosiHoe nomuHupoBanue. CUEIIeHHOE HacieqoBaHue. ['pynmbl clemIeHHs.
Kpoccunrosep. KpoccoBepHble U HEKpPOCCOBEpPHbIE TameThl. AyTocoMmbl. ['eTreporamMeTrHblii TMOJI.
l'omoramerneiii non. CuemieHHoe ¢ TOJOM  HacienoBaHue. OEHOTUNUYECKas W3MEHUYMBOCTD.
MoaudukanroHHas W3MEHUYMBOCTb. Bapuanrta. Bapuanuonueiii psa. Bapuanmonnas kpuBas. Hopma
peakuuu. OHTOreHEeTHYeCKas HU3MEHYMBOCTh. [ '€@HOTHIIMYECKas H3MEHYUBOCTh. MyTalmoHHas
M3MEHYMBOCTh. Mytauuu. Myrarensl. ['eHHble MyTanuu. ['eHOMHbIE MyTalii. XpOMOCOMHBIE MYTAllMH.
KomOunatuBHas u3MeHunBOCTh. Lluromnasmaruyeckass W3MeHUMBOCTh. CIOHTAHHBIE MYTaIlUU.
JletanbHble MyTalIuu. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEACTBEHHON N3MEHUYMBOCTH.

I'enetuka uyenoBeka. HacnenacrBennole OonesHu. AnbOuHu3M. brusHenoBwiii meton. ['emodumus.
I'uOpuansanus coMaTudeckux KIETOK. MeauKko-reHeTH4eckoe KOHCYIbTHpoBaHue. [lomumakTunus.
[TonmynsasuMOHHBIN METO.

MexnpeaMeTHbIe CBSI3M. DKOJIOTHS. OxpaHa Ipupoabl OT BO3JICHCTBUSA XO3SIHMCTBEHHOUN IEITEIbHOCTHU
YCJI0BCKaA. TCOPI/I}I 9BOJJIIOIIMH. 3HaueHHEC HU3MCHUYHMBOCTH B 3BoIOIMH. Du3MKa. I/IOHI/I3I/IPYIOH_ICC
HU3JIYy4YCHUC, IIOHATHUC O J03C HU3JIIYYCHHUA U OMOJIOrnYeCKOi 3amure. XUMHUs. OxpaHa npupoabl OT
BO3ACHUCTBUS XUMHUUYECKUX IMPpOU3BOJACTB.

HeOpFaHI/I‘{CCKaﬂ XUMMUA. OxpaHa npupoAabl OT HCTaTHBHOTO BO3ACHUCTBUS OTXOJ0B XHUMHUYECKHX
IIPpOU3BO/JCTB. ®u3uka. PeHTreHOBCKOE HU3JTYUCHHUC. Ilonsatue o mose HU3JIYyYCHHUA H OHOJIOTHYECKOM
3aluTe.




MHoroo0pa3ue oprann3MoB—6 4acoB
[Ipenmercucremaruku.MickyccTBeHHbIENECTECTBEHHBIECUCTEMBL. [ [pUHIIMITBI
knaccupukanuu. TakcoHsl [ IpuHIIMIBIONHAPHOHOMEHKIIATYPHI.
Pa3znoobpazueopranmzmo(nionapcrsamPactrenust ( 2 waca), ) KuBotaslie (2 waca),,['pubsr_1 gac, 6akrepun -1
qac), 0COOEHHOCTUUXCTPOCHUANKU3HEIATETbHOCTH. POTBBIPUPOACHKI3HH
4eJIoBeKa. DBOIONUAOPTaHU3MOB (TI0 IIapCTBaM).

YeaoBeKkHuero 3A0POBLE — 3uaca
MGCTO‘-IGJIOBGKaBCI/ICTGMeOpFaHI/I‘-IGCKOFOMI/Ipa,FI/IHOT€3bIHpOI/ICXO)I(IIGHI/ISI

genoBeka. YepThICX01CTBAaNPA3TNIHUABCTPOCHUH, TOBEICHUMUPA3BUTHI Ye0BeKan
MJICKOTTUTAROIIHX (4eTI0BEKOOOPa3HBIX 00€3bsIH).

OmnopHo- JIBUTATEIbHAscucTeMa. BHyTpenHnsscpena oprann3Ma.OOMEHBEIIECTB
unpeBpainieHnesneprun. CucremsiopranoB. HepHasturymopanbHasper st KHU3HEICATEIIEHOCTH

opranu3ma.BeIcIIasHEpBHASIEATENIBHOCTb.
[IpaBunanuunoiinoOniecTBeHHOUTUTMeHbl. BpegubienpuBbiuky. JloBpaueOHas moMoIb.

Hanopranu3smeHHble cHCTeMbI-6 YacoB
PasButnexusanna3demie.l'eoxpoHonornyeckastadbauapacnpeieneHus
MaJI€OHTOJIOTUYECKUXHCKOTTaeMbIX. VickonaembiepopMbIpacTEHUHMKUBOTHBIX.
[Tepexoanbiedopmebl.Ilcunodurs,kucrenepbiepblObiuap. OCHOBHBIE apOMOP(HO3BI.

CozpatenuCTO. JIBUKYIIHECUITBIIBOIIONH : HACIEICTBEHHASIM3MEHYNBOCTD,
060prOa3zacyiiecTBOBaHUE, U300, IOy LIHOHHBIEBOIHBI, MYTAI[MOHHBIH MPOIIECC,  €CTECTBEHHBIM

oTOop. Pesynbratet SBOJTIOIMH: YCIIOKHEHHE
OpFaHI/ISaHI/H/I,HOHBJ'IGHI/IGHOBBIXBI/I,ZIOBI/IHpI/ICHOCO6H€HHOCTBKYCJ'IOBI/ISIM JKU3HU. HaHpaBHeHI/ISI
ABOJTIOIMH:OMOIOTMYECKUI TPOTPECCH PErpecc.
Kpurepuusuaa:mopdonoruuecknii,reHeTHIeCKUi,7KOT0THUECKUHUUAP. Apeat BUaa.Bu-

eauHUIIacucTeMaTuku.l enoonanomyssiuii. YucieHHOCTb,

IJIOTHOCTH,COOTHOIIIEHUETIOOBUBO3pacTOB. [ lonmysius-cTpyKTypHasl eTuHUIIaBUIA, e TMHUIIAIBOJIFOIIHH.

CoBpeMeHHBICTIPEICTaBICHUI0BOZHUKHOBEHUIDKU3HIMHA3emIte. AOMOTeHHOE oOpazoBaHue
OPraHN4eCcKuX COEIUHEHU. Koanepsarsi. Buonornueckas

9BOJIIOLMS, e€HAYAIbHBIE dTAIIbI.

IKOCHCTEMBI M NMPUCYIIHENM 3aKOHOMEPHOCTH— 8 YyacoB. bruoiieHo3bI. KomnoneHTsl
OMOreOlIeHO30B:  MPOIYLEHTHI, KOHCYMEHTBI, PEYLICHTBHI.
buoneHno3s1:Bu10BOEpa3ZHO0Opa3ne, INIOTHOCTHIIOMYJISIIHM, Onomacca.
Abunotuyeckue (bakTopbl Cpenbl. NHTEHCUBHOCTH JEUCTBUS bakTopoB.
BiaumoneiictBuedakropos.[IpenensiBeinocnuBoctu. LlenuuceTunuTanms.
Okonoruueckasnupamuia.lIpuaYuenueB.U.Bepnanckoroobuocdepe.
KommnonentsionocdepsiKuBOEBEIIECTBO,BUI0OBONCOCTAB,pa3HOO0pa3ue
BKJIaJIBOMOMAcCy,0MO0KOCHOEUKOCHO eBeliecTBO. [ [puunHbIcMeHbI0HO01IeHO30B. DOPMUPOBAHUEHOBBIX  BOJBI,
yraepoaa,pocdopa,ux posb B 6uochepe.

TecTupoBanue no kypcy «Peienune 0u0J0ru4ecKux 3aaa4q no reme «I'eHeTnkaB» Xo/1e NOArOTOBKH K
EI'D» - 4 4aca



YYEBHO-TEMATUYECKHWH IJIAH

IIpumepHsbie ¢popMBbI
AEATEeJbHOCTH 110 KAapTOTEKe

Koa-
Nenn yueOHbIX GOopM U BUIOB
n Tema BO Buj nesiteIbHOCTH yaeGHoil paGoTsI Buj xoHTposs Jara
4acoB
JJIS1 MCMOJIL30BAHUS B
Texnosgoruu «<MCY I»
BBenenue- 4 u
1 Brenenue B mpeamer 1 Juarnoctuka ypoBHs mapameTpoB | TectupoBanue — quaraoctuka | CocTaBieHHE MAaTPHUIIBI
yae0HOro ycrexa yuyeHnKa YPOBHS IIApaMETPOB YUEOHOr0 | y4eOHOro ycrexa yueHHKa
ycrexa yIeHHKa
2-4 | Pemenue 3a1a4 o TeMe «OCHOBHBIE 1 IIpakTuKyM [0 pEeUICHUIO TectupoBaHue
cBoiicTBa xuBoro. CucreMHast JIOTUYECKHUX 3a]1a4 (3amamus tana A-1, B-1,
OpraHu3aIys KU3HU B-6, B-7, C-2) 2020-2023
T.T.
Pasznen |. Mouekyasipaasi 0uosiorusi - 8 4
5 Pemienue 3a1au 1o teme: « XMMHUYECKUN 1 IIpakTUKyM MO PEIIEHUIO TectupoBanue
cocTaB KiIeTku. Heopranmaeckne JIOTHYECKUX ¥ TBOPUECCKHUX 3a/1ad (3amamus tana A-3, B-1,
BELIECTBA» B-6, B-7, C-2)2020-2023
T.T.
6 Pemienue 3aau o teme: « XMMHUYECKUN 1 IIpakTUKyM MO PEIIEHUIO TectupoBanue
KJIeTKA. YTiieBoabl. JIMHIsy. JIOTUYECKHUX 3a1a4 (3amamus tamna A-3, B-1,
B-6, B-7, C-2)2020-2023
T.T.
7-8 | Pemienue 3aga4 o teMe: « XMMHUYCCKUI 2 IIpakTuKyM O peHICHUIO TectupoBanue
cocTaB KJIETKH. benkmy. JIOTHYECKHUX 3a1a4 ¥ 3a1a4 110 (3amamms tamna A-3, B-1,
QJITOPUTMY B-6, B-7, C-2)
2020-2023 r. 1.
9 Pemenue 3agay no teme: «XUMHUUYECKUAN 1 IIpakTuKyM O penICHUIO TectupoBanue
cocTaB KJIeTKU. HyKIIeMHOBBIE KUCIIOTHL. JIOTUYECKUX 3a1a4 (3amanms tama A-3, B-1,
ATO» B-6, B-7, C-2)**,
COCTaBJICHHE KPOCCBOpAa
10 | Pemenue 3ama4 no TeMe: « XUMHUECKUH 1 [IpakTukym pemiennst TBopueckux | Pemenue 3amad Ha: Pemenue 3a1a4

cocTaB KJeTkd. HyKIIenHOBBIE KHCITOTHI.
ATy

3a1a4 1 3a71a4 110 aJIrOpuTMy

-camokonupoBanue JJHK,
-HAXOXKJICHHUE KOJINYeCTBa
TIPOIIEHTHOT'O COIEPIKAHUS
HykneotuoB B 1enu JHK,

(3amanms tamna A-3, B-1,
B-6, B-7, C-2, 2020-2023
r.r.-5




-HaxoxaeHue auunbl JIHK mo
HU3BECTHON OTHOCHUTEIBHOM
Monekyisipaon macce JIHK u
OJIHOT'O U3 HYKJIEOTHIOB.

- COCTaBJICHHE 3aJ]a4 110 TEME
«HyKJI€eMHOBBIE KHCIIOTBI»

11- | TectupoBaHme IO pa3zieny: IIpoBepka 3HaHUI, yMEHHMI U HABBIKOB ITOJIYYEHHBIX IIPY U3YYEHUHU TeMBIL: «Penienue 3a1ad 1no
12 | «MonekynsipHasi OMOJIOTHsD) MOJIEKYJISIPHOIM OHOJIOTHIY COOTBETCTBYIOIIMX TPEOOBAHHUSIM MOJINOTOBKU YPOBHSI BHITYCKHHKOB.
Paznen Il. Iurosorus - 17 4
13 | Pemenue 3ana4 no teme: «Lluronorus kak IIpakTuKyM 10 penICHUIO TectupoBanue
Hayka. Kiierounas Teopus» JIOTUYECKUX 3a/1a4 (3amanms Tuma A-2, A-

27, B-1, B-6, B-7, C-2)
2020-2023 r. T.

14- | Pemenue 3aaa4 no Teme: « CtpoeHue [IpakTuKy™M 110 penIeHuro TectupoBanue

15 KIICTKH B €€ OPTaHOUIBD) JIOTUYECKUX W TBOPUECKHUX 3a/1ad (3amanus Tumna A-2,A-3,
A-27, A-32, B-1, B-6, B-
7, C-1, C-2). 2020-2023 .
T.

16- | Pemrenue 3aga4 mo teme: «@OTOCHHTE3 IIpakTUKyM MO PEIIEHUIO TectupoBanue

17 JIOTHIECKUX 3a7a4 (3amanms Thma A-3, A-
28, B-1, B-6, B-7, C-1, C-
2) 2020-2023 1. 1.

18- | Pemrenue 3ama4 mo TeMe: IIpakTuKyM 1O peUICHUIO TectupoBanue

19 | «DHepreruyecKkuit 0OMeH» JIOTHYECKUX 3a7a49 1 33714 110 (3amanms thma A-28, B-

aJITOPUTMY 1, B-6, B-7, C-1, C-

2)2020-2023 r. .

20- | Pemenue 3agau o teme: «buocunres IIpakTuKyM O peHIEHUIO Pemienue 3anay Ha TectupoBanue

22 | Oemka» JIOTHYECKUX, TBOPUECKHX 33729 U camokonupoBanue JJHK, (3amanms Twma A-3, A-27,

3a1a4 10 aJropuTMy

KOZIMPOBaHHE OENKOB,
JEKOAUPOBAHUE MOJIEKYIT
JHK.Onpenenenue
AMHUHOKHCJIOT 110
reHernueckoMy koxy JAHK.
OnpeneneHrie aMUHOKHUCIIOT 110
TeHETHYECKOMY KOILy

u-PHK.

Cocrasnenue n-PHK no
¢parmenty JHK.

A-28, B-1, B-6, B-7, C-1,
C-2, C-5r. 2020-2023 r. 1.




OrnpeneneHne aHTUKOAOHA T-
PHK 1 aMUHOKHCIOTEI IO
konony u-PHK.

3agayn Ha HAXOXKIECHUE
KOJIMYECTBA HYKJICOTUIOB B
JHK, AK B nmonunenTuae mo
HWCXOOHBIM JaHHBIM.
CocraBJieHue 3a/a4.

23- | Pemenue 3amau o Teme: «THIibl geneHus IIpakTuKyM 10 penIeHUIO TectupoBanue
24 | KIeToK» JIOTMYECKUX 3aJa4 U 3a71a4 110 (3amanusa Tumna A-4, A-
aJNrOpUTMY 27, A-29, B-1, B-6, B-7,
C-1, C-2)2020-2023 r. .
25- | Pemenue 3amau o Teme: «becrnonoe u IIpakTuKyM [0 penICHUIO TectupoBaHue
26 | mosoBOE pa3MHOKEHHE) JIOTUYECKUX 33724 (3amanms Tvma A-6, A-
29, B-1, B-6, B-7, C-1, C-
2)2020-2023 r. 1.
27- | Pemenue 3aja4 1o Teme: IIpakTuKyM [0 pEenICHUIO TectupoBaHue
28 | «HmuBHayabHOE pAa3BUTHE JIOTHYIECKUX 3a7a4 (3amanms Tuma A-6, A-
OpPTaHU3MOB» 29, B-1, B-6, B-7, C-1, C-
2) 2020-2023 1. 1.
29 | TecrupoBanue 1o paszueny «L{uTomgorus» IIpoBepka 3HaHUI, yMEHUN U HABBIKOB MOJIYYEHHBIX MPU M3YyUYEHUM TeMbI: «Pellenne 3a1a4 mno
ITUTOJIOTMHY» COOTBETCTBYIOIMIUX TPEOOBAHUSIM IMOATOTOBKH YPOBHS BBITYCKHUKOB.
Paznenlll. T'enernka - 12 4
30- | Pemenue 3amau mmo teme: «HesaBucumoe IIpakTuKyM 1O peUICHUIO Pemienue u cocrapienue TectupoBanue
31, | HaciemOBaHHME MPU3HAKOBY JIOTMYECKUX, TBOPUYECKHX 3aa4 M | 3a]1a4 HAa MOHOTHOPHUIHOE (3amanms Tuma A-7, A-8,
32 3aJ1a4 10 alrOpUTMY ckpentuBanue. OnpeneneHne A-9, A-30, B-1, B-6, B-7,

BEPOSITHOCTH TIOSIBJICHUS
MIOTOMCTBA € 331aHHBIMH
npu3Hakamu. OnpenencHue
KOJIMYECTBA TOTOMKOB C
3aJJaHHBIMU IPU3HAKAMHU.
Onpenenenue KOINYECTBA
(heHOTUIIOB U TEHOTHIIOB
MOTOMKOB.

Pemenne oOpaTHBIX 33124 Ha
MOHOTHOPUIHOE CKPELINBAHNUE.
Pemenne 3agay Ha
IPOMEKYTOYHOE HACIEIOBaHUE

C-6) 2020-2023 r.T.
pellleHre TeHETHYECKUX
3aj1a4




TIPU3HAKOB.
Pemenue 3anay Ha
oTpeneneHre JOMUHAaHTHOCTH
Y PELECCUBHOCTH MPU3HAKa.
Pemenue 3a1a4 Ha HenosHOE
JOMHWHHUPOBAHUC U
KOJIOMHHHMpOBaHME (3a7a4M Ha
OTpeneNnenre TPy KpoBU
IIOTOMKOB U POJUTENEN 1O
3aJJaHHBIM YCJIOBHSIM).
Pemienue u cocramieHue 3a1au
Ha JUTHOPUIHOE CKPEIUBaHUE
Ha BBIICHCHHEC I'CHOTHIIA
0co0eif, onpeneneHme
TEHOTHIa OpraHu3Ma 1o
COOTHOIIEHHUIO
(EHOTUITMYECKHX KITACCOB B
MMOTOMCTBE, Ha OIpeeNeHIe
BEPOSTHOCTH TIOSBIICHUS
MOTOMCTBA C
aHAM3UPYEMBIMU
MpU3HAKaAMH.

Pewenue 3anay Ha
MOMUTHOPHUTHOE CKpEIIIBAHHE.
Pewenue 3anau Ha
HaXO)KJICHHE BEPOSATHOCTH
TIOSIBIIEHUS] TIOTOMKOB C
OIpeNeeHHBIMY MPU3HAKAMH.
OnpeneneHue KOINYECTBA
TEeHOTHUIOB U (PEHOTHIIOB
TTOTOMKOB.

33- | Pemenue 3amau mo teme: IIpakTuKyM O pEHICHUIO Pewenue 3aay Ha BCE TUTIBI TectupoBanue
34 | «B3auMmoznencTBIE TEHOB» JIOTUYECKUX, TBOPUECKHX 33/1a4 U | B3aUMOACHCTBUA HeaJUleNbHbIX | (3amanus Tumna A-7, A-8,
3324 10 aJiTOPUTMY TeHOB (KOMILJIEMEHTaPHOCTb, A-9, A-30, B-1, B-6, B-7,
SMHUCTa3, MOIUMEPHOE C-6)., 2020-2023 r. .
JIiCTBHE T'€HOB) 3a/1a4
35- | Pemenue 3amau o Teme: [IpakTHKyM 10 pelIeHHIO Pemenue 3anau Ha cueruiennoe | TectupoBanue
36 | «XpomocomHas Teopus JIOTUYECKUX, TBOPUYECKHX 3a7]a4 M | HACJI€AOBAaHUE, BEISICHEHNE (3amanus Tuna A-7, A-8,

HaCJICACTBCHHOCTH»

3a71a4 1o aJIrOpuTMy

T€HOTHUIIOB 0CO0€el U

A-9, A-30, B-1, B-6, B-7,




OTIPEJIENICHUE BEPOSITHOCTHU
POXKIEHUS TIOTOMCTBa C
aHATU3UPYEMBIMU
MPU3HAKAMH.

Peuienue 3a1a4, B KOTOPBIX
paccMaTpUBaETCs CIICILICHHOE
1 HE3aBHCUMOE Hacjeo0BaHUE.
Pemnienne 3aga4d Ha HEIOIHOE
CLIEIJICHHE T'€HOB, Ha
COCTaBJICHHE CXEM
KPOCCHHTOBEpA.

C-6) p2020-2023 .
T'.CIICHUEC 'CHECTUYCCKUX
3aga4

37- | Pemenue 3ama4 1o Teme: IIpakTuKyM 10 penIEHUIO Penienue 3ana4 Ha TectupoBanue
38 | «I'eneruka momna» JIOTUYECKUX, TBOPUECKUX 3a/1a4 U HacJIeIOBaHUE T'CHOB, (3amanus tumna A-7, A-8,
3aJ1a4 10 aJIFOPUTMY JIOKAJTM30BAaHHBIX B A-9, A-30, B-1, B-6, B-7,
X-xpomocome. C-6), 2020-2023 r. 1.
Pemenue pPEHICHNE IT'CHETUYCCKUX
3a7a4 Ha CIETUICHUE C 3amaqd
Y- XpoMocoMOii.
Pewmenue 3anay Ha
HACJIeZIOBaHNE NIBYX
MIPU3HAKOB CIEIUIEHHBIX C
MTOJIOM
39- | Pemienue 3agau mmo teme: IIpakTuKyM 1O peUICHUIO Pemenue 3anay Ha TectupoBanue
40 | «3aKOHOMEPHOCTH U3MCHUYHBOCTIY JIOTHYECKUX, TBOPUECKUX 331349 U OTIpEIeIICHUE THTIA U BUA (3amanus tuma A-7, A-9,
3a]1a4 [0 aJITOPUTMY MYTaIHi. A-30, B-1, B-6, B-7, C-6) ,
2020-2023 r. r. penieHune
TeHETUYECKHX 3314
41- | Pemenwne 3amay o teme: «I eHerrnka IIpakTuKyM O penICHUIO Omnpenenenne THNA TectupoBanue
YeJIoBeKa JIOTUYECKUX, TBOPUECKUX 3a/1a4 U HACJIeIOBAHUS NIPU3HAKA C (3amanms Thma A-7, A-8,
3a/1a4 10 alrOpuTMy OMOIIBLI0 AHAJIN3A A-9, A-2020-2023 r. .30,
POIOCJIOBHOM. B-1, B-6, B-7, C-6) ,
pelIeHne TeHeTHY eCKIX
3amaq
MHoroo6pa3ue oprann3MoB(6 4acoB)
42 | PeweHue 33434 no Teme:"MHoroobpasue ITpakTHKyM [0 PEIICHUIO [Ipeamercucrematuku.lckyc | TectupoBanue yacts 1.Ne
OpraHn3moB — pacTeH ma" JIOTUYCCKUX, TBOPUCCKUX 3a1a4 U CTBEHHBIEUECTECTBEHHbBIECUC 8,9,10,11,12
3a1at 110 aIropuTMy TeMbl. [ IpuHIUIBL
43 | PeweHue 33834 no Teme:MHoroo6pasmue IIpakTuky™m Mo peneHuto TectupoBanue yacts 1.Ne




OpPraHN3moB — pacTeHunA

JIOTUYECKUX, TBOPUYECKUX 3a]a4 U
3a/1a4 10 aJITOPUTMY

kinaccuukanuu. Takconst.IIp
WHUIUIBIOMHAPHOMHOMEHKIIAT

8,9,10,11,12

44 | PeweHue 3aga4 no Teme:MHoroobpasme IIpakTuKyM [0 peLIEHUIO YPBL
OPraHM3MoB — }XUBOTHbIE JIOTUYCCKUX, TBOPYCCKUX 3aaa4d U Pa3HOO6paBI/I€0pFaHI/I3MOB
I i‘?mq 110 aNropuTMy 0COOEHHOCTUHXCTPOEHHSIK
- | PeweHue 3apay no teme:MHoroob6pasue PaKTHKYM 10 PEIICHHUIO 3HEnesTeNMbHOCTH. POBBIID
- JJIOTHYCCKUX, TBOPUCCKUX 3a1a4 U
OPraHM3MOB — }XMBOTHbIE > P I PO ICHKHU3HI
3a7a4 10 aIropuTMy
YyeJI0BeKa. DBOJIIOLUSIOPraHu3
46 PeweHwne 3aga4 no Teme:MHoroobpasue IIpakTUKyM MO PELIEHUIO
OpraHu3mos — rpubol JIOTHYECKHX, TBOPUECKHX 3agad | VOB (mo maperBam).
3a7a4 10 aIropuTMy
47 | PeweHue 3a8a4 no teme:MHoroobpasue IIpakTUKyM MO PELIEHUIO
opraHmMsmos — HakTepum JIOTUYECKUX, TBOPUECKUX 331249 U
3a7a4 10 aIropuTMy
YenoBek U ero 310poBbe ( 3 yaca)
48 PeweHune 3aga4 no Teme:YenosekK u ero IIpakTUKyM MO PELIEHUIO MectouenoBekaBcuctemeopr | TectupoBanue gacTb 1.Ne:
3AOpOBbe.CMCTeMbI opraHos JIOTUYECKUX, TBOPYCCKUX 3a1a4d U AHNYECKOTOMHPA,TUIIO TE3bIIT 13,14,15,16
3aJ1a4 M0 aJITOPUTMY POHMCXOKICHHS
49 | Yenosek u ero 340posbe.CUCTeMbI IIpakTUKyM MO PEIIEHUIO yeoBeka. YepTHICX0ICTBAND
opraHoB JIOTUYECKUX, TBOPUECKUX 3a/1a4 U A3HTHSBCTPOCHHH, IOBE/ICH
3aJ1a4 M0 aJITOPUTMY
WUUPAa3BUTUA 4eJI0OBEKan
50 | PeweHue 3aga4 no Teme:YenosekK u ero IIpakTUKyM MO pENIEHUO

3,D,0p08be.CMCTEMbI opraHoB

JIOTUYECKUX, TBOPUYECCKUX 3a1a4d U
3a4a4 1o aJIrOpuTMy

MIICKOITHTAFOLIHX (4EJI0BEKOO
OpasHbIX 00€3bsH).

OnopHo-
JBUrarenpHascuctema. Buyr
peHHsscpena
opranu3ma.OOMeHBeIEeCTB
unpespauieHuesHeprun. Cuc
TeMblopraHoB.HepBHasurym
OpaJbHasIPErysus
KU3HEIECATEIIBHOCTU
opranusMa.BriciasHepBHas
JIeATEIbHOCTD.
[TpaBunanuuHOMMOOIIECTBEH
HOUTUTHEHBL. BpeHbIEIPUBEI
yku./loBpaueOHast MOMOIIIb.




Hanopranusmennbie cucrembl (6 4acoB)

51 | PeweHue 3aga4 no Teme:CuHTETUYECKAA [IpakTuky™m 110 peIICHUIO TectupoBanue gacth 1.Ne:
Teopwua 3BONOLMM JIOTUYECKUX, TBOPUECKUX 3a/1a4 U 20-25.

3aJia4 10 aJITOPUTMY

52 | PeweHue 3aga4 no Teme:[BuKyLLME CUbI [IpakTuKyM 110 pELICHHUIO TectupoBanue 4acts 1,
3BOMIIOLUM JIOTUYECKUX, TBOPUECKUX 3a/1a4 U 2.Ne:17,20, 24, 25

3aJia4 10 aJITOPUTMY

53 PeweHue 3aga4: no teme:[1smxyLume IIpakTUKyM MO PELIEHUIO
CWUJbl 3BOTOLMK JIOTMYECKUX, TBOPYCCKHX 3a]1a4 U

3a/1ay4 110 aJITOPUTMY

94 | PeweHue 3aga4y:MeoxpoHoNOrMyeckas IIpakTuKy™M MO pEIICHUIO TectupoBanue 9acTs 1,
Tabnvua pacnpeaeneHns NCKonaemblix JIOTUYECKUX, TBOPUECKUX 3a/1a4 U 2.Ne:26
OpraHM3mosB 3a7a4 1o aJilrOpuTMy

55 | PeweHue 3aga4y no Teme: HanpasneHus [IpakTUKyM 10 PELICHHUIO
3BOMOLMU: BUONOrMYECKMIA Nporpecct U JIOTUYECKUX, TBOPUECKUX 3a/1a4 U
perpecc 3az1a4 1o aJilrOpuTMy

56 | PewweHue 3a4a4 No Teme: BOSHUKHOBEHME IIpakTUKyM MO PEILIEHUIO TectupoBanue 9acTs 1,
¥U3HU Ha 3emne JIOTMYECKUX, TBOPYCCKHX 3a7a4 U 2.Ne:25-26,7

3a7a4 10 aJITOPUTMY
IKOCHCTEMbl HITPUCYIIHEUM 3aKOHOMePHOCTH( 8 YacoB)

57 | PeweHune 3a4a4 No Teme: 3KOCUCTEMbI U IIpakTUKyM MO PEIIEHUIO buoneno3sl. KoMmmoneHTol TectupoBanue gacTh 1,
npucywme nm 3aKkOHOMepPHOCTU — JIOTUYECKUX, TBOPUYCCKUX 3a1a4 U 6I/IOF€OHCH030BZ 2.N9118,19,
6uoLeHo3bl 3a/iaq 1o aJIrOpuTMy MPOAYLEHT

KOHCYMEHTHI, pEAYLICHTHI.

58 PeweHune 3aga4 no teme: Abuotudeckune IIpakTuKyM 1O peUICHUIO bro1ieHO3bI:BHI0BOCPA3HOO0
¢a|-(T0pb| cpeabl JIOTUYECKUX, TBOPUYECCKUX 3a1a4d U pa3He,HHOTHOCTBHOHynﬂHI/Iﬁ,

3a/1a4 10 allrTOpUTMY GroMacca.

59 | Pewenue 3agay no Teme: buotuueckune IIpakTuKyM O pEHICHUIO Ab6uoTnueckue GaKTopsl
d)aKTOpr cpeabl JIOTMYECKUX, TBOPUYECKUX 3adad U BKJIa,I[B6I/IOMaC6y,6I/IOKOCHOG

3a/1a4 10 alrOpUTMY
WKOCHOEBEIIECTBO.
60 | PeweHwue 3aaay no Teme: Lienu n cetn IIpakTuKyM O penICHUIO TectupoBanue gacTts 1,
[TpuYrHBICMEHBIONOIIEHO30B .
nuTaHua JIOTHYECKUX, TBOPUYECKHX 33729 U 2.Ne:
3A784 110 ATFOPHTMY .DopMUPOBaHNEHOBBIX

61 | PeweHwe 3agay No Teme: dKoNOrMUECKas [TpakTUKyM [0 PEIIEHHIO BOJIBI, YIIIepo/ia, pocopa,ux
nupamuaa. JIOTMYECKHX, TBOPUECKHX 3a1au u | POIb B buocepe

3a/1a4 10 aJlrOpUTMY

62 | PeweHue 3a0a4 no Teme: IKoNOrMYecKas




nupammaa.

63 PeweHune 3apgay no teme: YueHue B. U. 1 IIpakTuKyM 0O PELIEHUIO TectupoBanue yacTs 1,
BepHapackoro o buocoepe. JIOTUYECKUX, TBOPUECKUX 3a/1a4 U 2.Ne:18,19,25
3a/1a4 10 aJTOPUTMY
64 | PeweHwue 3a4a4 No TEMe:KpPyroBopT a3or, 1 [IpakTHKYM 0 PEIIEHUIO
yrnepoga JIOTUYECKUX, TBOPUECKUX 3a/1a4 U
3a/1a4 10 aIrOpUTMY
TpeHMpPOoBOYHOE BbINOJIHEHME BapMUaHTa dK3amMeHaLUOoHHOI paboTbi (4 yaca)
65 | TpeHupoBOYHOE BbINONHEHME BapuaHTa 1 IIpakTuky™M MO pEIICHUIO BapUaHT CTaTTpaja
9K3aMeHaLMOoHHOoM paboTbl JIOTUYECKUX, TBOPUECKUX 3a]1a4d U
33124 10 aJITOPUTMY
66 | TpeHUPOBOUHOE BHINIOJIHCHUE BAPHUAHTOB
9K3aMeHallMOHHBIX PadoT
67 | TpeHUpPOBOUHOE BHIIOJIHEHUE BAPHAHTOB
9K3aMeHallMOHHBIX PadoT
68 | TpeHHpPOBOUHOE BHIIOJIHEHNE BAPHAHTOB BapUaHT CTaTTpaja

9K3aMeHallMOHHBIX PadoT




w

©

11.

12.
13.

14.

15.

16.

17.
18.

19.

20.

21.

NHO®OPMAILIIMOHHOE OBECIHHEYEHHUE

Memoouueckue nocodous u 0onoIHuUmMeENbHAA TUMEPAMYPA
JIumepamypa ona yuumens.

bepxkunOmut M.b., ['marones C.M., Banosa H.I1., ®punman M.B., @ypanes B.A., Uyo
B.B. Meroanueckoe nocobue k yueOHuky “Oouias ouonorus’” - M.: MUPOC, 2000. —
93c.
H.JL.I'aneeBa.,«Cto npuéMoB [yt y4eOHOTO ycliexa yueHHKa Ha YpOKax OHOJIOTHI» -
METOIMYeCcKoe mocooue ais yunurtensi, Mocksa: «5 3a 3Hauus»,2006r.
I'un A.A. Ilpuemsl negarornueckoil Texuuku. — M.: Buta-IIpecc, 2002. — 86¢.
Hmutpuesa T.A., Cymaroxun C.B., I'ynenkos C.M., Measenesa A.A. buosnorusi.
Uenosek. O6mas ouonorusi. Borpockl. 3aganus. 3amaun. — M.: JIpoda, 2002. — 144c.
Myptaszun I'.M. 3agaun u ynpaxsenus mo ooueit ouonoruu. [locodbue mst yunrenen. —
M.: Ilpocsemenue, 1981. — 192c.
[lerynun O.B. DnextuBHbIe Kypcebl. VIX MecTO U posib B OMOJOTHYECKOM 00pa30BaHUM.//
“buosiorus B mkose”. — 2004. - No7.
[Tonomapesa W.H., Conomun B.I1., Cugenpaukosa I'.J]. O6mast meToauka 00ydeHus
ounonorun. M.: U3marensckuii ieHTp “Axanemus”, 2003. — 272c.
Briconkas M.B. TperanpoBousnsle 3amaun. Bonrorpaa. Yuurens: 2005. 148c.
I'ynses B.I'. 3agaunuk no reneruke. M. Konoc1980.

. Kyamenko B.C., [1aceunuk B.B. buonorus. lllkonsnas omumnuaga. ACT - Actpens.

M.2002. 300c.

A.B. ITumenos. Ypoku 6uosoruu B 10 — 11 knaccax, pa3BépHyToe IiaHupoBaHue (B 2
yacTax. — Apocnasib, - Akagemust pazsutus, 2006

[TumenoB A.B. Ypoxku buosnoruu. Spocnasns. Yuutens roga Poccun: 2003. 270c.
Pugurep O.H. buonorus. Dxonorus. Jk3aMeHalMOHHbBIE BOMIPOCKHI U OTBETHI. M.“AcCT-
npecc mkona” 2003. 54c.

[Tporpammebl aj1s 00111€00pa30BaTENBHBIX IIIKOJI, TUMHA3UM, JulleeB. buonorus. 5-11
kiacc. M.: lpoda, 1999. — 224 ¢

IOpxosa U.N., HlumkeBuy M.JI O6mias 6uomnorus: 10 knacc: [ToypouHbie TECTHI:
TemaTnueckuii KOHTPOJIb. YUeOHO-MeToInueckoe nocodbue - Mu:FOuunpecc,2004.-
192c.

B.}O.Kpectesauno,l".b.Baitnep.COopHUK 3a71a4 110 TEHETHKE C pemeHus My, -CapaTosB:
«JInmei»,1998.-156¢.

b.X.CoxonoBckas. 120 3amau no renetuke(c pemenusmu ). M.: Hentp PCIIN,1991.-88c.
C.A.dukapés ['eneruka : Coopuuk 3amau.-M.: M3narensctBo «IlepBoe ceHTs10ps»,2002.-
112c.

C.1. bensnuna, K.A.Ky3pmuna, 1.B.Cepreesa u ap. Pemenue 3anay no
reaetuke.CI'MY,2009.

3. Amutpuesa T.A., Cymaroxun C.B., I'ynenkos C.1., Mensenesa A.A. buonorus.
UYenosek. O6mas ouonorus. Bonpockl. 3ananus. 3amaun. — M.: JIpoda, 2002. — 144c.
Konuernius npo¢uinbHOro oO0ydeHus Ha cTapliel CTyreHu o0Iero o0pa3oBaHusl.
Mockaa.

YuyeOHUKH 1JIs1 yYalIUuXCs:

buonorus. Beegenne B Guomnoruto. 5 kinacc. Metoauueckoe nocodue k yueonuky H.H.
Connna, A.A. [TnemakoBa «buonorus. Beenenne B 6nonoruto. 5 kimacc»/B.H.
Kupunenkosa, B.. CuBornazos. — M.: JIpoda, 2013. — 184 c.

buonorus: XXusoit opranusm. 6 ki., yaeonuk/ H.W. Conun. -2-e usn., crepeotut. - M.:
Hpoda,2014. — 174, [2] c.
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Bbuonorus: MHOTOOOpa3ue KUBBIX OpraHu3MoBy 7 KiL. : yueOuux/ B.b. 3axapos, H.H.
ConuH . — 2-e m31., crepeoturt. —M.:[Ipoda, 2016. -255, [1] c. :m.

buonorus. Yenosek. 8 kiacc:. yaeOHUK st odmieoOpazosat. yupexacanii/ H.M. Conun,
M.P. Canun — 5-e u3n., crepeotun. — M.: [Ipocda. 2012. — 287, [1] c.

YueOuuk: buonorus. O0niue 3akoHOMEpHOCTH. 9 KII.: yue0. 11 001eoopa3oBar.
yupexaenuii/ C.I'.MamonTtos, B.b.3axapos, H.1.Conun. — M.: JIpoda, 2012.-285, [3] c.
YueOnuk: buonorus. O6mas 6uosiorus. ba3oerit ypoBens: yueb. s 10-11 k.
obmieoOpazoBarensHbIX yupexaenuii/ B. . Cusornazos, M.b.Aragonosa, E.T.
3axaposa; mox pen. akan. PAEH, npod. B. b. 3axaposa, — M.: [Ipoda: MockoBckue
yueOnuku, 2011- 368c.: mi.

Jlumepamypa 0na yvauwjuxcs.
[1.M Bopoaumn, JI.B. Beicoukas, I'."M. s u np. buonorus (o6mas Ouosorus),
yueOHuk g 10 — 11 xinaccoB 0011e006pa3oBaTenbHbIX YUpEKACHUH; PO UIbHBIN
ypoBeHb; 1 gacth . — M.; [IpocBenienue. - 2006.
I'M. e, O.B. Cabnuna, JI.B. Beicorkas, I1.M. Bopoaun. O6rias 6uonorus:
npakTUKyM Juist yaamuxes 10 — 11 k1. 061eoOpa3oBaTesIbHBIX YUPEKICHHIH;
MPOQUILHBIN YPOBEHB
Apsiruna B.H.buonorus mns noctynaromux B BY3e1. M. “Beicias mkona”1998. 475c¢.
O.B. I'urann. O6mas 6uonorus, 9 — 11. Tabmuiel, cxeMsl. — M.; - Brangoc, - 2007
PyBunckuit A.O., Beiconkas JI.B., I'marones C.M. O6mas 6uonorus: YueoHuk mis 10-
11 kyaccoB KO ¢ yriyOJaeHHbIM n3ydeHueM ounosoruu. — M.: Ilpocsemenue, 1993. —
544c.
O6mras 6uomnorus. 10-11 kmacc: yue6.misiodmeoopa3oBar. yupexaeHui / A A.
Kamencknii, A.E. Kpuckynos, B.B. Ilaceunnk. — M.: [Ipoda, 2005. — 367 c.
Crpeirua C.®. buonorus: [loaroroska k EI'D: YuebHo-MeTomnueckoe nocodue -
Caparos:
JInuen, 2005. - 128 c.
C.I'. MamonToB, B.b. 3axapos, T.A. Ko3mnoBa. OcHoBbI Onosoruu (Kype ist
camoobpazoBanus). — M.; [Ipocsemenne, 1992
baryeB A.C., I'ynenkoBa M. A., EneneBckuii A.I'. u np. buosiorusi: bosbioii
CIIPaBOYHHMK I IIKOJIBHUKOB M MOCTYMAIOMKX B BY3bl. - M: Ipoda, 2004.10
bosrosa M.B. Coopuuk 3ama4u mo odmie ounosorun. — M.; «Onuke 21 Bex», - 2005.
Kamenckuii A.A. buosorus: ITomHbIi Kypce 00111e00pa3oBaTeIbHON CPEAHEH MIKOJIBI:
YyebHoe mocobue s MIKOJIBHUKOB U abUTypreHTOB - M: Dk3ameHn, 2002. - 448 c.
Kepebnora E.JI. buosorus B cxemax u tabnunax: [locodue ajis MKOJILHUKOB U
aburypuentos - CI16: Tpuron, 2005. - 128 c. M: JIpoda, 2005. - 240 c.
Jlemesa H.A., Kamnrok JI.B., JIucos JI.JI. buonorus B Bonpocax u oTBerax. - M.: Ponbd.
1999. — 496c¢.
bornanoga T.JI., Cononora E.A. buonorus. CipaBodHoe ocooue s
crapuekiaccHukoB U noctynaromux B BY3e1. — M.: ACT-IIPECC LIKOJIA, 2002. —
816c.
Kupeesa H.M. buonorus s nocrynatomux B BY3s1. CriocoOsl peenus 3agad o
reHetuke. — Bonrorpan: Yuurens, 2003. — 50c.
CamMoyuuTens i peleHus 3aaa4 1no resetuku. 2 yactu. I'.M. ITogropnosa. B
«Ilepemena"1988r.
@.K. AnenbmuH. 3anaun no resetuke. [Tocodue st aburypuenro BMA..,1997r.
Mopron [[xenkunc. 101 xkaroueBast unes: reneruka. — M.: @ANUP-IIpecc, 2002.
ITerpocoBa P.A. OcHoBbl rereTuku. Tembl mKoabHOTO Kypca. — M.: JIpoda, 2004. — 96c.
MawmontoB C.I'. buonorus: [Tocobue ans nocrymaromux B By3sl. — M.: Breicinas mkona,
1992.
@nunt P. buonorus B mudpax. — M.: Mup, 1992.
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Mamanenok E.C., Kammroxk JI.B., JIucos H.JI. Tectsr mo 6uonorun. — M.: Ponbd, 2023. —
384c

Multimedia — noodepacka kypca «obwas ouonocusn»
Otkpeitas 6uonorus (Bepcus 2,6). @usnkon, 2006
«Kupumn u Medoamii. 10 k1. OOmias 6uomorus
«Kupumn u Medoamii. 11 xi1. OOmias 6uonorus
OcHoBbI 00111e#H 6Hrostoruy, 9 kitace («1C:06pa3osanuey, 2007)
buomnorus, 10 knacc («1C:O06pazoBanue», 2008)
Onexrponnsie yueOnuku A.B.[Tumenosa
ABTOpCcKHE LU(POBBIE 00pa30BATEIBHBIE PECYPCHI
Hpyrue S0P Ha ycMoTpeHue yuuTens

Humepnuem-pecypcol
http://www.eid0s.ru — D#aoc-1eHTp AUCTAaHIIMOHHOTO 00pa30oBaHUS
http://www.km.ru/education - YueOHbie MaTepuabl U cIoBapu Ha caiite « Kupuit u
Medonuii»
http://school-collection.edu.ru/catalog/search - Emunas xosekmust mudpoBbIx
o0pa3oBaTeNIbHBIX PECYPCOB
http://window.edu.ru/window/ - eanHOe OKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcam
WuTepHer no 6uosioruu.
http://www.5ballov.ru/test - Tect a1 aOUTYpHUEHTOB MO BCEMY IIKOJIBLHOMY KypPCY
OMOJIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHHUKaITMOHHBIC BUKTOPUHBI TI0
OMOJIOTHH - SKOJIOTHH Ha cepBepe BOpOHEKCKOro yHUBEPCHUTETA.
http://chashnikil.narod.ru/uchutil45.htm - Karanor cceliok Ha 0Opa3oBaTeIbHbIC
pecypcel MaTepHeTa no pazaeny "buosorus'.
http://ic.krasu.ru/pages/test/005.html -tectsl o Gronornm.
http://www.kokch.kts.ru/cdo/ - rectupoBanue On-line Mo GHOJIOTHHU IS yUAIIUXCS S-
1 1xnaccoB.
JIpyrue MHTEpHET- PECYpPChl HA YCMOTPEHHE YUUTENS U 00YJaIOIIUXCS
.Caiit «Pemry EI'D —6uonorus»

Pecypcovt oucmanyuonnozo odyuenusn
http://www.informika.ru/- o6y4arorux mporpaMm Mo OHOJIOTHH ¥ XHUMHUHU.
http://testipobiologii.ucoz.ru/ - Tecte Mo GHOJIOTHH OT yUUTEIS OUOJIOTUH MypOMIIeBO#
HOnuu BnaauMupoBHBI (aBTOPCKUI MEPCOHATBHBIN CANT)
http://www.ballov.net/login.php - TecTsl Ha cTpaHmIle 3ACKTPOHHOTO JHEBHHKA
ballov.net(aTopckue pecypcsr)

Oobopyooeanue

MYJIbTUMEAUMHBIA IPOEKTOP

Kommnsrotep

OprrexHuka

HurepneT pecype

Jlnnaktuueckue pecypchl KabuHera OMOJIOTUU
Pecypc mkonpHO# OubIHOTEKH

DO0P paznu4HOro xapakrepa (CM. BBIIIIE)
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