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Ilpozpamma Inekmuenozo Kypca
npeomema ouonocusa 10xknacc

HOACHUTEJIbBHAA 3AIINCKA

[Ipemnaraemerit kypc paccuutan 34 ydaca (1 yac B Henento, 1 4ac pe3epB), or nodoeparcusaem
u yanyonsiem 6azoevle 3HaAHUsL NO OUONO2UU U HANPABIEH HA POPMUPOBAHUE U PA3GUMUE OCHOBHBIX
VUeOHbIX KoMnemeHyull 8 xooe pewienus buonrocudeckux 3aoay. Kypc npenHasHadeH Al ydaluxcs
npo¢pminbHbIx 10 -11 KaccoB CpeaHMX IIKOJI, THMHA3HM, JIMIEEB €CTECTBEHHOHAYYHOTO U MEIUKO-
OMOJIOTUYECKOTO HAIPABIICHHUS, a TAKKE ISl YUAIIMXCSI, KOTOPBIE YBIEKAIOTCS OMOJIOTHEN U TOTOBATCS
K MocTyryieHnto B Bys3el. B mikomax, rne Her mpodmiibHOrO 0Oy4deHHs, yYUTEIh OWOJIOTHH MOKET
HCII0JIb30BaTh Marepuall Kypca «Peuienue Ouonocuyeckux 3aoay 6 xooe nodzomoexku Kk EIDO» nns
Pa3BUTHS CO/IEPKAHMS MTPEIMETa U TIOATOTOBKH YUalIUXCsl K C/ade dK3aMeHa.

Konyenyua npoepammul Kypca 3axnrodaercst B TOM, 4Toe€ pa3paboTka cBA3aHa ¢ pa3zpabOTKOM
CUCTEMbl CHEIHAJN3UPOBAHHON MOATOTOBKM (NMpo(uiIbHOrO O0OydeHHs) B CTapLIMX Kiaccax u
HaIpaBJIEHO Ha PEATU3alMI0 JINYHOCTHO - OPUEHTHPOBAHHOTO MpoLiecca, IpU KOTOPOM MaKCHMaIbHO
YYHUTBIBAIOTCSI HHTEPECHI, CKIIOHHOCTH, U CIIOCOOHOCTH CTapuIeKiIacCHUKOB. OCHOBHOM aKIIEHT Kypca
CTaBUTCS HE HA IPUOPUTETE COJIEPIKAHNA, @ Ha IPUOPUTETE OCBOCHUS yHalllUMHUCS CTI0CO00B AEMCTBUM,
HE HaHOCA yIiep0O caMOMy COJIEPKaHHIO, T.€. PA3BUTHIO ITPEAMETHBIX U MEKITPEIMETHBIX KOMITETCHITHH,
YTO HaxXOJUT OTpakK€HHE B KOHTPOJIbHO-U3MepuTenbHbIX MaTepuanax EI'D. Kypc TecHO cBsi3aH c
ypokamMu oOImieil OMOJIOTHH U COOTBETCTBYET TpeOoBaHHSAM [ 0CymapCTBEHHOTO CTaHIapTa.

AxmyanbHocms YMEHUS peniaTh 3a7adu 1o OMOJIOTUH BO3pPACTaeT B CBS3M ¢ BBeAeHUEM EID
1o OMOJIOTHH, a TAKXKE C TeM, YTO HE0OXOMMO MPUMEHSTh 3HaHUs Ha npaktuke.Kypc TecHo cBsizan
C ypokaMH OOIIel OHOJIOTHMH B COOTBETCTBYET TpeOOBaHUsAM [ OCymapCTBEHHOTO CTaHAApTa.

Pemenune 3amay mo OuoNOTHM AaeT BO3MOXKHOCTH JIydllle I03HaTh (hyHIaMEHTaJIbHbIE
00111e010JIOTUYECKUE TTOHATHS, OTPAKAIOIINE CTPOSHNE U (DYHKIIMOHUPOBAHNE OMOJOTUYECKUX CUCTEM
Ha BCEX YPOBHIX OpraHHU3alMM KU3HU.

Pemenune 3amay mo OMOJOTMM MO3BOJSET  TakXKe YrJIyOUTh M 3aKpPENUTh 3HAHUS 10
paznenam  obOmielt O6uonoruu. OrpoMHYI0 BaXHOCTb B HEMPEPHIBHOM 00pa3oBaHUM MPHOOpPETAIOT
BOIIPOCHI CaMOCTOSITENILHOM pabOThl ydalIMXCs, YMEHHE MBICIUTh CaMOCTOSITEIbBHO W HaXOJUTh
pemienue. Co3ar0TCsl YCIOBHS A MHIAMBUAYAJIBHON U TPYNIOBOM (OPM AEATEIbHOCTH YUaLTUXCS.
Takoe coueranue IByX (OpM OpraHuzaluy CaMOCTOATEIbLHOW pabOThl HAa YpPOKax aKTUBU3UPYET
Cl1a0bIX ydYaluxcs W JaeT BO3MOXKHOCTh AuddepeHIpoBaTh MOMOIIb, CIOCOOCTBYET BOCIHUTAHUIO
B3aUMOIIOMOIIM ¥  KoyuiekTuBM3Ma. Co3fmaer Takke YCIOBUA JUIsl  OOy4YeHHsS  y4alluxcs
CaAaMOKOHTPOJII0 U CaMOOIIEHKe. JTO (GOpMUPYET TBOPUECKOE OTHOUICHHE K TPyAYy BaKHOE JUIS
yenoBeka J000H  mpodeccMu UM SBISIETCS  BaXXHBIM — YCIOBHUEM YCHEIIHOTO, KaueCTBEHHOTO
BBITIOJTHEHUSI UM CBOMX OO0S3aHHOCTEH.

Ocobennocmamu_npozpammbvl_Kypca SIBISICTCS TeCHasl CBA3b €ro COJAEp)KaHUs C YpOKaMH
oOmielt 6MOJIOTUU U COOTBETCTBUE TpeOoBaHUsM ['ocynapcTBeHHOro crangapta. Ilogbop Matepuanon
JUIA 3aHATHHA OCYLIECTBIISIETC] ~ HAa OCHOBE KOMIIETEHTHOCTHO - OPHEHTHPOBAHHBIX 3aJaHMii,
HamnpaBJiICHHBIX HAa  pa3BUTHE TPEX ypoBHEH OOYYEHHOCTH: PENpOJyKTHBHOIO, NMPUKIATHOIO U
TBOPYECKOTO.

Lenvio kypca saenaemca.
e CozelicTBOBaTh (POPMHPOBAHUIO MPOUHBIX 3HAHUN TO OOIIEeH OMOJIOTHUH, YMEHUI M HAaBBIKOB
pemenns 3ana4 i cpaun EID.




¢ O000mWTh, CHCTEMATHU3UPOBATh,  PACIIUPUTh W  YIIYOMTH ~ 3HAHUS  yYalIUXCs
noCdopMupoBaTh/aKTyaTu3upPOBATh HABBIKK PEIICHHS] OUOJIOTHYCCKUX 3ajad Pa3IMYHBIX THIIOB.

eJlaTh  VYEHHMKY BO3MOXKHOCTH PEATM30BATL CBOM HMHTEIUIEKTYAILHBIE M TBOPYECKHE
CIIOCOOHOCTH, MMEIOIIKMECS 3HAHUS W YMEHHS B JPYIHUX 00JacTIX OEATENLHOCTH IPH BBINOJIHEHUN
IIPOEKTHOM paOOTEL.

e JlaTh yUEHUKY BO3MOKHOCTh OIICHUTHh CBOM CKJIOHHOCTH M HHTEPECHI K JIAHHOU 00JIaCTH 3HAHHUS

3aoauu:

1.®opmupoBaTh CUCTEMY 3HAHUMN MO TJIABHBIM TEOPETUYECKUM 3aKOHAM OHMOJIOTHH.

2.CoBepLIEHCTBOBATh yMEHHE pelaTh  OMOJOTMYECKHE 3a/Jadd PEnpOgyKTHBHOIO
MIPUKIIATHOTO ¥ TBOPUECKOTO XapaKkTepa

3.Pa3BuBaTh  KIIIOYEBBIE KOMIIETEHIUH : y4eOHO - NO3HaBaTeJIbHbIE, NH()OPMALIMOHHBIE ,
KOMMYHHMKaTHBHBIE ,COLIUAIbHbIE.

4.Pa3zBuBaTh OHOJIOTUYECKYIO MHTYMIIMIO, BBIpA0OTaThb ONPEIECIECHHYI0 TEXHUKY, UYTOObI
OBICTPO CHPABUTCSA C MPEUI0KEHHBIMU 3K3aMEHAIIMOHHBIMU 3a/IaHUSIMU.

Bnazooaps snexmuenomy xypcy no 6uono2uu 8bINOIHAEMCs HECKONbKO (DYHKYUU:

1. TlommepxuBaercsi W3ydyeHHWE OHWOJOTHMM Ha 3aJaHHOM CTaHJapTHOM YypoBHE. Kypc
«Pemenne 6MOIOTMYECKUX 3aJau» MOMOTAET 3aKPENUTh U YriyOUTh YpOBEHb 3HaHUWI MO OuoJioruwy,
MIPUMEHUTD 3TH 3HAHUS MMYTEM pelIeHHs] OMOJIOTUYECKUX 3aay.

2. OcymecTBisieTcsl JHYHOCTHO-OPUEHTUPOBAHHBIN TMOIX0oa B o0ydyeHun. To ecTh
YUUTBHIBAIOTCS MHAWBU]IyaJbHbIE CKJIOHHOCTU U CHOCOOHOCTH YYaIIMXCS M CO3JAIOTCS YCIOBHS JUIS
00yueHus X B COOTBETCTBUU C MPOPECCUOHATBHBIMU HHTEPECAMH.

Tanupyemoviil pezyiomam

B pesynbmame npoxoorcdenus npoepammol Kypea 00VYarouuecst 00JIHCHbL ;.

e lcnonb3oBaTh 0OIIME TpUeMBbl PabOTHI C TECTOBBIMHU 3JIaHUSIMU  PA3JIMYHOMN CII0O)KHOCTH,
OPHEHTHPOBATHCS B MPOTPAMMHOM MaTepHase, yMETh YETKO (hOPMYIMPOBATH CBOU MBICITH

e VYMeTh NPaBUJIBHO PACHpEaeIsATh BpeMsl PU BBITIOJITHEHHH TECTOBBIX padoT.

e (O0600mAaTh ¥ MPUMEHSITH 3HAHUS O KJIETOYHO-OPTraHU3MEHHOM YPOBHE OpPraHU3alliU KU3HH.

e (O0600maTh ¥ MPUMEHSTh 3HAHUS O MHOTOOOpa3uK OPraHU3MOB .

e ConocTaBiIsATh 0OCOOCHHOCTH CTPOCHHS U (YHKIITMOHUPOBAHUS OPraHU3MOB PA3HBIX IIAPCTB.

e ComnoctaBisaTh OHWOJOTHYECKHE OOBEKTHI, IMPOIECCHI ,ABIICHUS, IPOSBIISIONIMXCS Ha BCEX
YPOBHSIX OpraHHU3alUu )KU3HU.

e VYCTaHaBIMBATh MOCJICI0BATEILHOCTh OMOJOTHYECKUX OOBEKTOB, IMPOIIECCOB, SIBJICHUM.

o [IpumeHsTH OMONOTUYECKHE 3HAHUS B MPAKTUYECKUX CUTYalUAX(MPAKTUKO-OPHUEHTHPOBAHHOE
3aJIaHue).

e PaboTarh ¢ TEKCTOM WM PUCYHKOM.

e (O0600maThy ¥ MPUMEHSTh 3HAHUS B HOBOW CHUTYallUH.

e Pemath 3amaun 1O MUTOJOTHH 0A30BOT0 YPOBHSI M MOBBIIIEHHOTO HA MPUMEHEHHE 3HAHUUN B
HOBOW CUTYallUH.

e Pemars 3amaum 1Mo reHeTHKe 0A30BOTO YPOBHS M MOBBIIIEHHOTO HA MPUMEHEHHE 3HAHUU B
HOBOW CUTYallUH.

e Pemath 3amaun MOJEKyISpHOU OMONOTHHM 0a30BOTO YPOBHS U MOBBIIIEHHOTO HA MPUMEHEHHE
3HAaHUU B HOBOW CUTYallUH.

Cmpyxmvpa npozpammbl




Kypc onmpaercst Ha 3HaHuUs, NOJIydeHHbIE NPU U3Y4eHHUHM Kypca Ouosorum 10 xmacca.
Copepxanue MporpaMMmbl BKIIIOYAaeT 3 OCHOBHBIC pa3liesia: pelieHHe 3ajgad MO MOJICKYJISPHOM
OuoJIOTHH,pEIlIeHUE 3a/1a4 110 [IUTOJIOTHH, PEIICHHE 3aj]ad 10 TeHETHKe, JaHHbIe pa3/ieibl ACATCS Ha
TEMBI, U KaXKIas TeMa 3JIEKTUBHOTO Kypca SBISIETCS MPOJOJDKEHUEM Kypca ouosoruu. OCHOBHOW TUTI
3aHATUH - TpakTUKyM. s HamboJiee YCHENHOTO0 YCBOEHHWS MaTepuala IUIAHUPYIOTCS pa3inyHble
(dopMBI paboOTHl C yJamuMHCS:pazHooOpa3Hble (OpMBI pabOTHI ¢ TEKCTOM, TECTaMH, BBITIOJHEHHE
TBOPYECKHX 3aaHui. J[Is TeKyIero KOHTPOJIs Ha KaXKJI0M 3aHATHH YJalluMCsl PEKOMEHIYeTCsI CepHsl
3aJaHWi, YacTh KOTOPBIX BBINOJHAETCS B KiIacce, a YacTb - JIOMa CcaMoCToATeNbHO. Jlis
MIPOMEKYTOYHOTO KOHTPOJIS- 3 KOHTPOJBHBIE padoThl B popme EI'D, n HTOrOBOro KOHTPOJSi— 3auer
o Kypcy «Pemienne OMOJIOTHYECKUX 33/1a4 B X0J1€ MOATOTOBKH K EI'D» M mpoeKTHast AeATEIbHOCTb.
Kypc peanusyer KOMIETEHTHOCTHBIN, AESITEILHOCTHBIA M WHIUBUIYAJTbHBIA TOAXO0I K OOYYEHHIO.
JleaTenbHOCTHBIN TOAX0]] PeaTn3yeTcs B MPOIECce MPOBEACHHUS CaMOCTOSITEIBHBIX U MPAKTHYECKHX
paboT C ydJamuMmuCs, COCTaBJsIeT OCHOBY Kypca. [lesTeIhbHOCTh YYHTENsS CBOJHMTCS B OCHOBHOM K
KOHCYJIbTUPOBAHUIO Yy4YalllUXCsl, aHaIM3y M pa30opy Hambosee NpOoOJIEMHBIX BOMIPOCOB U TEM.
WupmBuayanusanust oOydeHHUs JOCTHTaeTcsi 3a CYeT HCIOJIB30BaHUS B Ipoliecce OOydeHUs
neoazo2uieckot MexHoI02UU JIUYHOCMHO-0OPUEHMUPOBAHHO20 obpazosanus
«MCY/]»(maauBUyaabHBIA CTHIIb Y4eOHOH AestenbHOCTH), (cM. npuiioxkenue 1).Texnonorus UCY ][]
MO3BOJIICT CO3/1aTh OOYYAIONIYI0 U PAa3BUBAOIIYIO CPEly, KOTOpas CoCOOCTBYeT HanOoJIee MOTHOMY
PaCKPBITHIO 33JITaTKOB CTAPIIEKIACCHUKOB, 00ECTIeYNBaEeT UM YCIOBHS [T (POpMUPOBaHUS HHTEpEca K
YUEHHIO, MAKCHMAIIBHOW TBOPYECKOH CaMOCTOSITEIIbHOCTH, aKTHBHOCTH.

B noxaroroBke W TOpoBEACHHHM YPOKOB  JaHHOTO Kypca HCHOJB3YETCS  MexXHON02Us
300posvecbepezarowieco  00yueHus U B0CHUMAHUA: CO3JIaHUE IICHUXOJIOTMYECKOTo KoMdopra,
CaHUTAPHO-TUTMEHUYECKUX YCIOBUM, JBUTaTEJbHON aKTUBHOCTU U JPYTUX KPUTEPHEB, KOTOPHIE
BIIUSIIOT HA YCHEIIHOCTh B O0yYCHHH.

Dopmotl omyEMHOCMU NO U3VYEHUIO OAHHO20 KYPCA MOdicenm Obimb.

e CocTaBiieHHE OMOJIOTHYECKUX 3aJ1au, HHTEIJICKT-KapT, KPOCCBOPJIOB, CO3/IaHUE MTPE3CHTAIIHIA,
M0 TEMaM BJIEKTUBHOTO Kypca,

® 3a4€T 1O PEIICHHIO 3a/1a4 0a30BOTO YPOBHS U TOBBIIIEHHOTO ;

¢ KontposnpHas paboTa 1o perieHuto 3a1a4 mo marepuainam Exnnoro ['ocynapcTBeHHOTO
sk3ameHa 1o ouosnoruu 201 1roga (3aganus yposus A, B, C);

e 3anMTa NPOCKTHBIX padoT.

Boszmooicnbie Kpumepuu OyeHoK

OyeHKka «OMIUYHOY.

VYyamuiicss 0CBOUJI TEOPETUUECKUI MaTepHall Kypca, MOJIY4YHJI HABBIKM €ro MPUMEHEHUs IPU
pElIeHUH KOHKPETHBIX 3a/1a4; B pa0doTe HaJ WHAMBUAYAIbHBIMU JOMAITHUMU 33/IaHUSMU Ydaluiics
MIPOJIEMOHCTPUPOBAT YMEHHUE paboTaTh caMoCTOsITeIbHO. CIOCOOEH CaMOCTOATEIbHO UHTEIPUPOBATH,
HOBBIE 3HAHUS B CUCTEMY COOCTBEHHBIX 3HAHUH. YMEET MPOEKTUPOBATH HOBBIE CIIOCOOBI PEIICHHUS.

Oyenka «xopouioy.

VYyamuiicss 0CBOWI UJIEU U METOJbI JAHHOTO Kypca B TAKOW CTENEHU, YTO MOXKET CIIPABUTBCS
CO CTaHJApTHBIMU 33JaHUSAMH; BBINOJHSET JOMAIllHUE 3aJaHus MPHISKHO; HaOMI0Aa0TCs
OTIpeieIeHHbIE TOJI0KUTENIbHBIE PE3YAbTAaThl, CBUAETEILCTBYIONINE 00 MHTEIUIEKTYyalbHOM POCTE U O
BO3pAacTaHUM OOIIMX YMEHHM ydJaierocsi, CrocoOeH akTMBHO HCIOJIb30BaTh 3HAHUS B 3HAKOMOM
CUTYal1H.

Oyenka «y0061emeopumenbHoy.



VYyammiics ocBoWJl HamOoyiee MPOCThIE HMJEH W METOJbl PEIICHUH, YTO IO3BOJSET eMy
JIOCTATOYHO YCIIEIIHO PElIaTh IPOCThIE 3a/1a4M 110 AJITOPUTMY.

Oyenka «Hey0081emeopumenbHo»

CTaBUTCS, €CJIA YYaIllUICs HE OBJIAJICI OCHOBHBIMU 3HAHUSMH U YMEHUSIMU B COOTBETCTBUU C
TpeOOBAHUSAMHU TIPOTPAMMBI U JIOMTYCTUJT OOJIBIIE OMIMOOK U HEAOUYETOB YeM HEOOXOAUMO JIsS OLICHKH
«3».

B nponiecce ocBoeHus TPOrpaMMbl, 00y4aroIuecs CMOTYT IIPOBEPUTH YPOBEHb CBOMX 3HAHUI
[0 Pa3JIMYHBIM pas3ziejiaM IIKOJBHOTO Kypca OWOJOrMM, a TakkKe MNpONAYT HEOOXOAMMBIN ATall
MOATOTOBKH K €TUHOMY rOCYJJapCTBEHHOMY IK3aMEHY.

COJEP)KAHME KYPCA

BBenenne — 2 yaca
1. Bseoenue 6 anekmusHwiii npeomem

Pecypcrl yueOHoTO yerexa: 00ydeHHOCTh, MOTHBAIIUS, TTaMsITh, BHUMAaHHE, MOJAIBHOCTbD,
MBIIIICHHUE, eATSIIEHOCTh. KOHTPOIIh, CAMOKOHTPOJT.

MOTI/IBaHI/ISI Ha yCIICX: MaTprulla MHIAUBUAYAJIbHOI'O YCII€Xa, MHANBUAYAJIbHAsA IIporpaMma
pa3BUTHs 00IIeyIeOHBIX HABBIKOB.

2. Pewenue 3a0au no meme
«Ocnosuvie ceoticmsa sxncusozo. Cucmemnas opeanusayus HeusHuy-1 vac

3akpenJieHue OCHOBHOI'O cO/lepP KaHus TeM B X0/le pelieHNs 0M0JI0rHYecKHX 3a/1a4:
buonorus - Hayka o KM3HHM U ee 3aKkOHOMepHocTsX. [Ipenmer, 3agaun, METOIbI U 3HAUYCHUE
o6uonorun. CBsi3p OMOJOTMHM C APYTMMH HayKaMH, €€ MECTO B CHUCTEME E€CTECTBEHHOHAYYHBIX U
OMOJIOTMYECKUX IUCHMIUIMH. buosjorus B cucreMe KyiabTypbhl. MecTo OHOJOTMU B (OPMUPOBAHUU
HAayYHOTO MHPOBO33PEHUS U HAYYHOU KapTUHBI MUpA.
OcHoBHbIE TpHU3HAKU KUBOro. OmnpenesieHne MOHATHS <CKU3HBbY. buosnoruueckas Qopma
CYIIECTBOBaHUS MaTepUH. Y POBHU OpraHU3AIMH KUBON MaTepUH U MPUHIUIIBI UX BBIACICHUS.

OcHoBHble noHsATUA. bruonorus. XKuzHe. OCHOBHBIE TPU3HAKH )KUBOT'O. Y POBHU OpraHU3alNN
XKUBOI MaTepuu. Meto bl u3ydenus B Ouosoruu. Knerka. Tkanb. Opran. Opranusm. [lomymsius u Bu.
buoreonenos. buocdepa

Paspnen 1. Pemenne 3a1a4 no teme «MoJiekynsipHasi 0M0JI0rusI»-6 YacoB

3akpenieHue 0CHOBHOIO COAEPKAHMS TE€M B X0/1€ pellieHusT OM0JOrHYeCKHX 3a/1a4:
1. Xumuueckuii cocmag kiemxu. Heopeanuueckue seujecmea.

XUMHUYECKUE 3JIEMEHThI M WX POJb B KieTke. HeopraHmyeckue BeliecTBa U HX pOJib B
KHU3HEIEATSILHOCTH KISTKU. Boga B KieTke, B3aMMOCBSI3b €€ CTPOCHHUS, XMMHYECKHX CBOWCTB U
ouosorndeckoit poiu. Collu HEOPraHUYECKUX KUCIIOT, UX BKJIAJ B 00CCIICUCHHUE KU3HEACITCIbHOCTH
KJICTKH U TIOJyIepKaHue roMeocTtasa. MoHbl B kieTke, ux GyHkimun. OCMOTHYECKOE JaBJICHHE U TYProp
B KJieTKe. bydepHbie CHCTEMBI KIICTKH.

2. Xumuueckuii cocmaes kiemku. Yeneeoowl. Jlunuoewi.




VYTIeBOIbI B )KU3HEICATEIBHOCTH PACTEHHH, )KUBOTHBIX, TpHOOB 1 OakTepuii. CTpyKTYpHBIE U
(GyHKIMOHATBHBIE 0COOEHHOCTH MOHOCAXapHIIOB M AMCAXapHUI0B. BHOMOIUMEpH - TMOIHCAXapHIIbI,
CTPOCHHUE U OHOJIOTUYECKast POJIb.

XKupsl 1 UnUABI, 0COOEHHOCTH UX CTPOCHHUS, CBSI3aHHbIE C (PYHKIIMOHAIBHON aKTHBHOCTBIO
KIIETKU.

3. Xumuueckuii cocmag knemxu. benxu.

Opranuyeckue BellecTBa KiIeTkU. buonomumepbl — Oenku. CTpyKTypHash OpraHu3aius
OenkoBbIX Mosekyn. CpoiicTBa OenkoB. JleHaTypamust U peHarypanus — OMOJOTHYECKHH CMBICT U
3HaueHue. DyHkuuu OesNKOBBIX MoJieKyl. DepMeHTbl, UX poJib B OOECHEYEHHUU MPOLIECCOB
xu3HenesTensHocTH. Knaccudukarus pepmMeHToB

4-5. Xumuueckuii cocmas knemku. Hykneunoswle xuciomel.

HyxknenHoBble KUCIOTHI, UX poJib B KieTke. McTopus n3ydenus. JJHK — monekyna xpanenus
HacneactBeHHOM uHopmanuu. CtpykrypHas opranuzanus JJHK. Camoyasoenue [IHK. PHK, ee Bupl,
0COOEHHOCTH CTPOEHHUS U (PYHKIIMOHUPOBAHUS

AT® — OCHOBHOW aKKyMyJIATOp 3Hepruu B KieTke. OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl U
¢ysakiun AT®. ButaMuHbl, CTpO€HUE, HCTOUYHUK NOCTYIUIEHUS U POJIb B OPTaHU3ME U KIIETKE.

6. Konmponvnas paboma no pazoeny «Monexkynapuas 6uono2usy

OcHOBHBIE NMOHATHSI. AMUHOKHUCIOTBL. AHTUKOJOH. ['mapodunsHocTs. ['mapodoOGHOCTE.
I'mukonporeunnpl. I'yanun. enarypauus. JIHK. Kogon. Kommementapuocts. Jlunonporensi. Jlokyc.
MakposniemenTel. MukposnemenTsl. Monomep. Hykneonporenasl. Hykneotun. Ocmoc. Tlomumep.
[TomunenTtun. [lentunnas cesa3p. PHK. Tumun. ®epmentsl. Lluto3uH. Ypanmui.

Me:xknpeamerHble cBs3u. Heoprannueckass Xumusi. XMMHUYECKHUE JIEMEHTBI IEPUOANIECKON
cuctembl J[.M.MenneneeBa. Monbl (kaTHOHBI M aHUMOHBI). Boja u Apyrue HeopraHMYeCKHe BEIIECTBA,
CTpOEHHE MOJIEKYlT M cBoMcTBa. [uccoumanusi 35ekTposuToB. Opranuyeckas Xxumus. OCHOBHBIE
Tpynmnel  opraHudeckux coenuHenuit. bydepubie pactBopbl. ®dusuka. OcMoOTHYECKOE JaBJICHUE.

Huddysus u ocmoc.

Paznen 2. Pemenue 3apa4 nmo reme «llurosorus» -11 yacon

3akpenjieHHe OCHOBHOI'O COJEP:KAHMS T€M B X0/1€ PelleHHusI OM0JOrHYeCKHX 3a1a4:
1. Llumonoeus kax nayka.

[IpenMer, 3agauyd W METOABI COBPEMEHHON IIUTOJIOTMH. MECTO IIMTOJOTHMH B CHCTEME
€CTECTBCHHOHAYYHBIX W OHOJIOTMYSCKUX HayK. Mcropust pa3BUTHS IUTOJOrHA. TeopeTwueckoe W
MPAKTUYECKOE 3HAYCHHUE ITUTOJOTUYECKHX HCCIICOBAHUI B MEIMIIMHE, 3JPaBOOXPAHCHUH, CEIbCKOM
XO3SIICTBE, JIe)Ie OXPaHbl IPUPOJIBI U APYTUX chepax 4eT0BEYSCKOM IeATCIBHOCTH.

Hcropust oTkpeiTre KieTku. Knerounas teopusi. OCHOBHBIE IMOJIOKEHUS MEPBON KIETOYHOM
teopun. CoBpeMEHHas KJIETOYHAs TEOpHs, €€ OCHOBHBIC IOJIOKEHHUS M 3HAYCHHE ISl Pa3BUTHS
OHOJIOTHH.

2. CmpoeHue Kiemxu u eé opeanouowl.

[Inazmatuueckass memOpaHa u oOosiouka KieTku. CTpoeHue MemMOpaHbl —KIIETOK.
[IpoHuKHOBEHHE BeEUIECTB 4epe3 MeMOpaHy KIETOK. Buiael TpaHCmopTa BeElIECTB dYepes
[UTOMIA3MATHYECKYI0 MeMOpaHy KJIeTOK (MAacCHBHBIM W AaKTHUBHBIM TPAHCIOPT, JK30LIUTO3 U
9HA01IMTO3). OCOOEHHOCTH CTPOEHUS 000JI0UEK MPOKAPUOTHUECKUX U SYKAPUOTHUECKUX KIETOK.

[uTomnasmMa M ee CTPYKTypHble KOMIIOHEHTHL. (OCHOBHOE BEIECTBO IIUTOIIA3MBbI, €ro
CBOMCTBa U (QYHKITHH.

SAnpo unrepdazHoil KIeTKH. XUMHUYECKH COCTaB U CTPOCHHE spa. 3HaYEHHUE SApa B OOMEeHe
BEIIIECTB U Tepefaue TeHeTHuYecKor uH(opmarmu. SAphIIIKo, 0COOCHHOCTH CTPOCHHS M (PYHKIIUU.
XpoMOCOMBI, TOCTOSTHCTBO YHcIa U (hOpMBbI, TOHKOE cTpoeHue. [lorstue o kapuotune. ['aruionaHbIi u
JUTUIOUAHBIN HA0OPBI XPOMOCOM.

Anmnapar ['onpmku. CTpoeHue, pacioyioKeHne B KIeTKaX KUBOTHBIX U PACTCHHM, (PYHKIIUU
anmapata ['onbKu: CHHTE3 OTUcCaxapuI0B U JTUIUI0B, HAKOIIJICHHE M CO3PEBaHUE CEKPETOB (OemKH,



JIUIHIBI, TTOJMCAXaPHIbI), TPAHCHIOPT BELIECTB, POJIb B (POPMHUPOBAHUH TNIA3MATHUECKOW MEMOpaHbI U
m3ocoM. CtpoeHue U GyHKIIUHU JTU30COM.

Ounpormnazmaruueckass certb (OIIC), ee Tumbl. OCOOEHHOCTH CTPOCHUS arpaHyJspHON
(rmagxoit) u rpanyisipHoit (mepoxosatoit) DIIC. 3nauenue raaaxoi IIIC B cuHTe3e noaucaxapuiaoB U
JUMHJIOB, UX HAKOIJICHMH WM TpaHcropre. 3ammrtHas (yHkuus OIIC (M3onduus W HeHTpanm3auus
BpeaHbIX Juisi KiIeTku BemecTB). Dynkuum mepoxoBaroit OIIC (ydactue B cuHTE3e OEIKOB, B
HAKOTUICHUH OEJKOBBIX MPOAYKTOB M UX TPAHCIIOPTE, CBS3b C APYTUMH OPraHOMJIAMH U 000JIOYKOMH
KIIETKH).

PubocoMbl, 0COOEHHOCTH CTPOCHHS U POJIb B OMocuHTe3e Oenka. [Tosmpubocomel.

Bakyounu pacTuTenbHbIX KIETOK, UX 3HaueHue, cBsi3b ¢ JIIC.

[InacTupl: 1EHKOIUIACTHI, XJIOPOILIACTHI, XpoMoIiacTbl. OCOOEHHOCTH, CTPOEHHE U QYHKIIMU
mactua. JHK nmnactua. [Ipoucxoxaenue xmopormiactoB. B3anMHoe npeBpamieHre miacTul.

MutoXxoHApUM,  CcTpoeHue  (HapykHass UM  BHYTpEHHss  MeMOpaHbl,  KPHCTBHI).
Mutoxounpuansusie JIHK, PHK, pubocombl, ux ponb. DyHKUMHM MHUTOXOHApUHA. ['mnoressl o
MIPOUCXOXKACHUU MUTOXOHIpUIL. 3HaU€HNE BO3HUKHOBEHHS KHCJIO-POIHOTO JbIXaHUS B SBOJIIOLIMH.

Knetounslii neHTp, ero crpoenue u pynkuuu. Opranou sl ABM>keHus. Kiierounsle BKIIIOUEHUS
— HEMOCTOSIHHBIN OPraHoM 1 KJIETOK, 0OCOOEHHOCTH U (DYHKLIUU.

3. ©@omocunmes
OOmeH BemiecTB ¥ 3Hepruu. [IoHATHE O MIACTUYECKOM U SHEPTreTHUYEeCKOM OOMEHE.

®doTtocunte3. CBeToBas M TeMHOBasI Pa3bl POTOCHHTE3A, OCHOBHBIE MPOIIECCHI, TPOUCXOIAIINE
B 3TU (ha3bl. OCHOBHBIE UTOTH CBETOBOM (ha3bl - cuHTe3 AT, BbIIENEHHE KUCIOpOoaa, 0Opa3oBaHue
BOCCTAHOBJICHHOTO HUKOTHHAMHIaIeHUHIuHYyKIeoTnadocdara (HAID-H2).
dotodochopunupoBanue. CymmapHoe ypaBHeHue porocunTesa. [lepBudnbie mpoayKThl (POTOCHHTE3A.
DOTOCUHTE3 M YpOKall CEIbCKOXO3SIMCTBEHHBIX KyJIbTyp. I[lyTM mMOBBINIEHUS MPOAYKTUBHOCTH
CEIbCKOXO3SUCTBEHHBIX pacTeHuid. K.A.TuMHpsS3eB O KOCMHUYECKOW pOJM 3€JIEHBIX PACTCHHIA.
XeMOCHHTE3 U €ro 3HaYeHHE B IPUPOJIE.

4.  Duepeemuueckuti 0omeH

DHepreTudyeckuii oOMeH B KJIETKE M ero OMOJOTHYECKHI CMBICI. DTalbl 3HEPreTHYECKOTO
oOMeHa, MPUYPOUYEHHOCTh ATHUX TMPOLECCOB K OMNPEICIIEHHBIM CTPYKTypaM KIETKH. 3HaueHue
MutoxoH1pui 1 ATD B sHEpreTHIecKoM 0OMEHeE.

5-7.  buocumumes 6enxa

buocunTe3 0enKoB B KJIETKE U ero 3HadeHue. Poib reHoB B OnocunTtese 6enkoB. ['eHeTnueckuit
KOJl U €ro CBOMCTBa. Jrtambl OuocuHTe3a Oenka. Peakuuu matpuyHoro cunresa. Perymsmus cuHTe3a
6enkoB. ['eH-perynsaTop, reH-oneparop, CTPYKTypHbIE TeHbI, MX B3auMojeicTBue. [Ipunuun obpatHoi
CBSI3M B peryinauuu GpyHkiuoHupoBaHus reHoB. CoBpeMeHHbIEC IPEICTABICHUS O IPUPOJIE TeH

8. Tunwl Oenenus Kiemokx

’Kv3HeHHbI LUK KIETKU U ero stambl. [loAroroBka KIETKH K JAETICHUI0 — WHTepdasa, ee
nepuopl (MPECUHTETUYECKUM, CHUHTETUYECKHM, MOCTCUHTeTUYECKuit). buonornyeckoe 3HaveHUe
uHTepdaszpl. Anonto3. MUTOTHYECKUI LIUKIL.

AMUTO3 ¥ ero 3HaueHue. MUTO3 - UTOJOTHYECKass OCHOBA Oecrooro pasMHokeHus. dasbl
MUTO3a, UX XapakTepucTuka. CTpyKTypHbIE H3MEHEHHs U (PU3UOIOTUYECKHE 0COOEHHOCTH OPTaHOUI0B
KJIETKH BO BpeMsI MUTOTUYECKOTO JieieHus. BepeTeHo aenenus, crpoeHue u GyHKIIUU HUTEH BepeTeHa.
buonorudeckoe 3HadeHre MUTO3A.

Meiio3 - nuToJIOrMYEcKas OCHOBA IOJOBOro pa3MHOkeHus. IlepBoe neneHue meinosa, ero
(ba3bl, UX XapaKTepUCTHKA. Y MEHBIIEHHE YUCIIa XPOMOCOM KaK pe3yibTaT MepBOTo AeieHus. Bropoe
JeneHue Meitosa, (haspl, X XapakTepucTuka. buonoruueckoe 3HaueHne Menosa.

8l becnonoe u nonosoe pazmmooicenue.

@opMBl M CcHIOCOOBI Pa3MHOXKEHHUS OpraHu3MoB. becmonoe pa3MHOKEHHE, €ro BHUIbI H

3HaueHue. [lonoBoe pazMHOKeHUE, er0 BUBI M SBOIIOIMOHHOE 3HaueHue. O0Ias XxapakTepucTuka u



0COOEHHOCTH pa3MHOXKEHHUSI OCHOBHBIX TPYII OPraHU3MOB. Pa3BUTHE MYKCKUX U )KEHCKUX MOJIOBBIX
KJIETOK y )KMBOTHBIX U PACTCHUH.
10. Onmoecenes — unousudyaivhoe pazeumie OpeaHu3Moa.

OmnoorBopenne u ero Tumbl. OIUIONOTBOPEHHE M Pa3BUTHE 3apOAbINIAa Y >KMBOTHBIX.
OcHoBHBIE 3Tanbl SMOPUOHATILHOTO Pa3BUTHA KUBOTHBIX. B3anmoseiicTBue yacTeil pa3BUBAIOIIETOCS
3apojpiia. buoreHeTHyeckwii 3aKOH, €ro COBpeMeHHas uHTepnpertanus. [locTamOproHambHOE
pasButHe. BpenHoe BiIMsHIE aKOTOJIsl, HUKOTHHA, HAPKOTHKOB, 3arPSA3HEHUS] OKPYXKAIOIIEH Cpeabl Ha
pa3BUTHE 3apOIBIIIA )KUBOTHBIX U YEIOBEKA.

OO0mas xapakTepucTUKa U OCOOEHHOCTH Pa3MHOKEHHUSI BHUPYCOB, OakTepuil, BOAOPOCIEH,
MOX000pa3HbIX, MANOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, IIOKPHITOCEMEHHBIX, TPUOOB M JIMIIAHUKOB.
CwMmeHa (ha3 B )KU3HCHHOM IIHKIIC.

11. Konmponvnas paboma no pazoeny «lJumonocus»

OcHoBHbIe NOHATHSA. ABTOTPO(PBI. AMUHOKHUCIOTHI. AHA00IM3M. ACCUMUIIALINSA. AHTUKOOH.
Annapar ['onbmku. AKTHUBHBIA TpaHcnopT. A3poObl. bakrepuodaru. buocunres Oenka. bpoxenue.
Bakyonb. Bxmtouenus. Tammomassiii HaGop XxpomocoM. Jlurutouaseiii Ha®op xpomocoM. ['eH.
I'enernueckuit koa. 'enom. I'enotun. I'mapopunsHocTs. ['apododbHOCTE. I'Mukonus. I'nukokanuke.
I'mukomnporeuasl. I'pana. I'yanun. [enarypauus. Juccummnanusa. [JHK. [pixatensHbiii  cyOcTpar.
Knerounoe nprxanme. Kapuomnasma. Kara6ommsm. Kucnopoausnii atan. Kogon. KommiemerTapHOCTS.
Kpucra. Jlelikomutactel. JInzocoma. Jlunonporenasl. JIokyc. Makpoanementsl. Marpukc. MaTpudHslii
CUHTE3. Metabomu3m. Mukporpybouku. MukpodunameHnTsl. MukposnemeHTsl. MoHOMED.
Hyxneonporenasl. Hykneorna. Onepon. Opranounsl. Ocmoc. Omneparop. [lnmactuapsl. [ITuHOIMTOS3.
[Tomumep. Tlomunentua. Ilentuanas cBsizb. IIpoxapuotsl. Penpeccop. Pubocomsr. PHK. CITHU/I.
Crpoma. CtpykrypHbie redbl. Tpancnanus. Tpanckpunius. Tpumnet. Tunakoun. Tumun. @arouuros.
depMeHThI. XJI0poIiacT. XpomMaTuH. Xpomoruiact. XpomocoMma. [lentpuonu. [utomnazmarudeckas
MmemOpana. [urosmH. VYpanun. @DotocuHTe3. XEMOCHHTE3.  DK30IHTO3. OHIOIUTO3.
DHAOMIa3MaTHYECKasl CETh. DYKapHOThl. SAapo. Anpeimko.

becnionoe pasmHoxxenue. BereratuBHoe pasMHoOxkeHue. 3urota. I[lojmoBoe pa3MHOKEHUE.
[ToukoBanue. Anonrto3. JKuzHeHHBbIN LMK KieTkd. Crnepmarozoupa. Crnopa. Sitnekinerka. AMUTO3.
Murto3s. Meiios. Llenrpomepa. MaTepdaza. Ilpodasza. Anadaza. Meradaza. Tenodaza. Bepereno
nenenusi. buBanent. ['eHeparuBHas TKaHb. ['OMOJIOrMYHBIE XPOMOCOMBI. J[BOMHOE OIIOAOTBOPEHUE.
3apoapimieBslii Memok. Konwtoranus. Kpoccunrosep. PeaykimonHoe nenenue. CriepMaToreHes.
Osorenes. )Kuznennsiii iuki. ['ametodput. Ciopodur. buorenernyeckuii 3akoH. biacryna. biracromep.
OmnonorBopenue. OHTOoreHe3. BHyTpeHHee omuonoTBopeHue. HapyxHoe OII0I0TBOpEHHE.
3apoapitieBbie TUCTKU. Opranorenes. [laprenorenes. OmOpuonansHoe pa3suthe. [loctamOpronaibHOE
pa3zButue. OuiioreHe3. JkToaepma. JHToAepMa. Mesoaepma.

Me:xknpeaMernble cBsi3u. Heoprannueckass Xumusi. XMMUYECKHUE JIEMEHThI IEPUOANYECKON
cuctemsl J[.Ml.Menneneea. MoHbl (KaTHOHBI U aHUOHBI). Bosa u apyrue HeopraHuyeckue BeIlecTBa,
CTPOEHHME MOJIEKYA M cBoMcTBa. Jluccommanus 31ekTposutoB. Oprannueckas xumusi. OCHOBHBIE
TPYIIbl OpPraHUYecKUx coeAuHeHuil. bydepubie pactBopbl. Pusuka. OCMOTUYECKOE aBJICHHE.
Huddy3us u ocmoc. boranuka. OCOOEHHOCTH CTPOCHMS KJIETOK pacTeHuid. OTIu4usl pacTeHHil oT
KUBOTHBIX. 300J0THsI. OCOOEHHOCTH CTPOEHUS KIETOK )KMBOTHBIX. OTIUYMSI )KUBOTHBIX OT PaCTEHUH U
rpuboB

Boranuka. OcoOEHHOCTH CTPOEHUS U PA3MHOKEHHUS pacTeHHil. BereratnBHoe pa3MHOKEHUE.
[TpuBuBku. OpraHsl pacTeHHil, nx crpoeHue u ¢yHkuuu. CTpoeHHE IBETKAa — OpraHa CEeMEHHOTO
pasMHOxeHus. OnbuieHue. 3oosorus. OCOOEHHOCTH pPa3MHOKEHHS >KUBOTHBIX  Pa3IUYHBIX
cucremaruueckux rpynm. CrnocoObl OTUIOAOTBOPEHUS y KUBOTHBIX. [locTOMOpHOHANBHOE Pa3BUTHE
HaceKOMBIX. [luKin pa3BuTUs 3eMHOBOJIHBIX. AHaToMmus. OCOOEHHOCTH SMOPHOHAIBLHOTO PA3BUTHS
YeJI0BeKa

Pa3nen 3.Penrenue 3aga4 no reme «I enernka»-11 yacos



3akpenJieHne OCHOBHOI'O COJIePKAHNS T€M B X0JIe PelllecHHsI OMOJ0rHYeCKHX 3a/1a4:
1-2-3. Heszasucumoe naciedosarue npusHaKos
[Mpenmer, 3a1aun 1 MeTO 16l TeHETUKU. OCHOBHBIC pa3zeiibl FTCHETHKH. MeCTO FreHeTHKH CPeIn
OMOJIOTUYECKUX HayK. 3HAueHHWE TEHETUKH B pa3paboTke TpoOieM OXpaHbl MPUPOJIBI,
3/IPaBOOXPAaHEHHS, MEIUIINHBI, CEIbCKOTO X03sicTBa. [IpakTHieckoe 3HaYeHNE TeHETHKH.

I".Mennenb — OCHOBONOJIOKHHUK T'€HETUKH. MEeTOoJl TeHETHUECKOTO aHaIn3a, Pa3paOdoTaHHBIH
I'"Mennenem. I'enetndeckas cumBoiuka. [IpaBuia 3anmcu cxem CKpeIBaHus.

HacnepgoBanue mnpu MOHOTHMOPHUIHOM CKpeuuBaHuH. JOMUHAHTHBIE U PELIECCHUBHBIC
npusHaku. [lepBriii 3akoH MeHaens - 3aKOH equHOoO00pa3us ruOpUI0OB EPBOTO MOKOJIeHUs. Bropoii
3akOH Mengenss - 3akoH pacuieruieHusa. [IpaBwiio yuctoTel ramer. lluronornueckne OCHOBBI
pacHieIuieHUs] TP MOHOTHOPUTHOM CKpeinBaHuU. CTaTUCTUYECKUM XapaKTep paclieIIeHusI.

[TonsTue o renax u ayuensx. @eHotun u reHoTuIl. ['omo3urora u rereposurora. Pacuiennenue
MIPU BO3BPATHOM U aHATM3UPYIOIIEM CKPEIIUBAHUU.

HacnenoBanme nmnpu  guruOpugHoM  ckpeniuBaHuu. He3aBucumoe KOMOMHUPOBAHHE
HE3aBHUCHUMBIX Iap NPHU3HAKOB - TPETHH 3aKOH MeHnens. LluTosornueckre OCHOBBI HE3aBHUCHMOTO
KOMOWHHMPOBAHUS Map MPU3HAKOB.

4-5.  Bzaumooeiicmeue annenbHulX U HeallelbHblX 2eHO8.

HacnenoBanvne mnpu B3anMMOACHCTBUM aUIebHBIX TeHOB. JlomuHupoBaHue. HemnomHoe
nomuHupoBanue. KonomunpoBanue. CBepXx10MUHUPOBAaHNE. MHOKECTBEHHBIN AJIJIEITU3M.

B3anmoseiicTBue HeamuenbHBIX TeHOB. HoBoOOpa3zoBanms npu ckpemuBanui. OcoOCHHOCTH
HACJIEIOBaHUs KOJIMYECTBEHHBIX Mpu3HAakoB. KomrummmeHntapHocth. Onucrta3. [lomumepus.
MHOKEeCTBEHHOE JeicTBUE TEeHOB. IIpuMepbl MHOKECTBEHHOTO JACHCTBHS T€HOB. Bo3MoXxHbIE
MEXaHU3MBbl OOBSCHEHHUS 3TOro sBJEHUS. ['€HOTHUN Kak IEJIOCTHAsT MCTOPUYECKH CIIOKUBIIASICS
cucTema.

6-7.  Xpomocommnas meopus HacieOCmMeeHHOCMU.

SIBneHue CIEIUIEHHOrO HAaCJlEeIOBaHWs W OrPaHUYECHHOCTh TPEThEro 3akoHa MeHpens.
3navyenne padbotr T.I.Moprana u ero mkojbl B M3y4YE€HWU SIBIICHUs CIEIJICHHOTO HACIIEIOBAHUS.
KpoccunroBep, ero Ouonorumueckoe 3HaueHue. [‘eHernueckue KapThl XpoMocoM. (OCHOBHbBIE
MOJIOKEHUSI XPOMOCOMHOM Teopuu HacieacTBeHHocTu. Bxian mkomnsl T.I.Moprana B pa3zpaboTKy
XpPOMOCOMHOM TE€OPUH HACIIEICTBEHHOCTH.

8-9.  ['enemuxa nona.

I'enetnka mnosa. [lepBUuHbIE W BTOPUYHBIEC IOJIOBBIE MPU3HAKA. XPOMOCOMHAS TEOPHUS
omnpeneneHus nojia. I'oMoraMeTHsld U reTeporaMeTHbId moJ. TUmbl onpeneneHus mnoja. MexaHusm
noJyiepxaHus cooTHoleHus noJsioB 1:1. HacienoBanue npu3HakoB, CHEIJIEHHBIX € MOJIOM.

10. 3axonomepnocmu usmMeHuUBOCHU.

N3menunBocTs. Kitaccudukanys n3MEeHYUBOCTH € TIO3UIIMI COBPEMEHHOM re-HeTUKH.

®enorunuyeckas (MoaubUKalMOHHAs M OHTOT€HETHYeCKast) U3MEHUMBOCTh. Hopma peakuuu
U ee 3aBUCUMOCTh OT TeHoTuna. CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOAU(PUKAIIMOHHOM
M3MEHYMBOCTH; BAPUALMOHHBINA PSJ M BapUAIlMOHHAS] KPUBAs.

l'enotunuueckass  (KOMOMHATHBHAasT W MyTallMOHHAs)  M3MEHYHMBOCTh.  3Ha4YCHHE
KOMOMHATHBHOW M3MEHYMBOCTHU B OOBSICHEHUU HBOJIOLMOHHBIX MPOIIECCOB, CENEKIIUNA OPTaHU3MOB.
MyranmoHHas U3MEHYHBOCTh, €€ BUAbl. Myranuu, ux npuunsbel. Knaccudukamus myranuii mo
XapakTepy H3MEHEHUs TeHOTHUNa (TeHHbIe, XPOMOCOMHBIE, TE€HOMHbBIE, IUTOMIa3MaTHUYECKUE).
[TocnencTBust BAMSHUS MyTareHOB Ha OpraHu3M. Mephl 3alIUThl OKPYKAIOLIEH Cpe/ibl OT 3arpA3HEHUS
MyTareHamMu. 3aKOH TOMOJIOTMYECKUX PsSJAOB B HacleICcTBEeHHOM u3MmeHunBocTH. H.M.BaBuiosa.
DKCHEepUMEHTAIBHOE MOTYyYEHUE MYTAIUH.

11. I'enemuxa uenogexa
I'eneruka yenoBeka. YelnoBek Kak OOBEKT TEHETHYECKHX UCCIeNOBaHUI. MeTo-pl
W3YYEeHUS HACJIEICTBEHHOCTH UYEJIOBEKAa: T'€HEealOTUYECKUH, ONM3HEIOBbIN, IUTOreHETHYECKUH,
TUOpUAM3AIS COMATHYECKUX KIETOK.



HacnenctBennsie 00€3HM, WX paclpocTpaHEeHHE B MOMYISINMUAX 4YeJoBeka. Mepsl
npo(MITaKTUKK HACJEICTBEHHBIX 3a00seBaHuil YenoBeka. BpenHoe BiIMsAHUE aKOTOJISl, HHKOTHHA H
HAapKOTUYECKUX  BEILECTB Ha  HACIEICTBEHHOCTH YeJIOBEKA. Menuko-reHeTu4ecKkoe
KOHCYJIbTUpOBaHue. KpuTrka pacCUCTCKUX TEOPUN C IO3ULIUKA COBPEMEHHOMN IT'€HETHUKHU.

OcHoBHble noHATHA. ['enetnka. ['mbpunonormueckuii meroa. HacneactBeHHOCTh. MI3MEHUMBOCTD.
Annens. AnbrepHaTuBHble npusHaku. ['eHotun. ®denotumn. I'ereposurora. I'omosurora. I'mbpun.
JlomuHaHTHBIM Tpu3Hak. PenieccuBHBIM Tpu3HaK. AHAIM3UPYIOIIEEe CKpeniuBaHue. BosBparHoe
ckpemBanue. Jlurereposurora. llomurunOpumHoe ckpemuBanue. KommummmeHntapHoe neicTBHe
reHoB. Omnucras. [lomumepus. Ilneiiorponus. MuoxecTBeHHbIN amenu3M. KompoMuHupoBaHue.
CeepxnomunupoBanue. HemnosHoe nomunupoBanue. ClemyIeHHOE HacleoBaHHUE. [ 'pynimsl
cueruienusi. Kpoccunrosep. KpoccoBepHbie 1 HEKPOCCOBEPHBIE raMeThl. AyTOCOMBI. ['eTeporameTHsbIi
noJsi. 'omorametssiit nos. CuLeIsieHHOE ¢ MOJIOM HacienoBaHue. PeHoTunudeckas U3MEHUYUBOCTD.
MonudukanronHas U3MeHUMBOCTb. Bapuanrta. Bapuanuonnsiii psia. Bapuanuonnas kpusas. Hopma
peakuuu. OHTOreHETHYECKass W3MEHUYMBOCTh. | €HOTHNHMYEcKas W3MEHYMBOCTb. MyTalnoHHas
N3MEHYUBOCTb. Myrtanuu. Myrarensl. ['eHHple Myranuu. ['eHOMHBIE MyTanmuu. XpOMOCOMHBIE
myrauuud. KomOuHaTHBHas u3MeHUYMBOCTh. lluTommasmaruueckass W3MEHUHMBOCTb. CIIOHTAHHBIE
MyTanuu. JletabHbIE MyTalliy. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYUBOCTH.
I'enetnka genoseka. HacnenctBennsie Oosie3Hu. AnpOmHM3M. bnusnenoserii Meron. I'emodumus.
[I'uOpunnzanust coMaTnyeckux KieTok. Meauko-reHeThueckoe KOHCyiabTHpoBaHue. [lomumakrumnus.
[TonmynssuMOHHBIN METO.

MexnpeamerHnble  cBs3W. Okojorusa. OXxpaHa MNOpHUPOABI OT BO3ICHCTBUSA  XO35AHCTBEHHOU
JESATENBbHOCTH 4YeJIOBEeKa. TeopHsi HIBOJIIONUHU. 3HAYEHHWE HW3MEHUMBOCTH B HBoouuu. dusmka.
HNonusupyroree n3nydeHue, NOHATHE O A03€ U3ITyUYeHUs U OMoJIoTHYecKoi 3amuTe. Xumusa. OxpaHa
MIPUPOJIBI OT BO3/IEHCTBUS XUMHUECKUX ITPOU3BOJICTB.

Heoprannueckas xumus. OxpaHa HNpUPOIbl OT HEraTUBHOTO BO3JEHCTBHUS OTXOJIOB XUMHUYECKUX
npou3BoJCTB. Dusuka. PentreHoBckoe m3nmydenue. [loHsaTHEe 0 03¢ M3TydeHUST U OMOJIOTHYECKOM
3alluTe.

3auém no xypcy «Pewenue buonocuueckux 3a0ad 8 xooe noocomosku k EI'9» - 1 uac

Ilpoexmuas oesmenvrocmv — 2 uaca
Tembl TBOpUECKUX pabOT AJs IPOEKTHON NESTEIbHOCTH MIPUBEACHBI B MpHiokeHun Ne 3.

Pesepenoe epems — 1 uac

TPEBOBAHUS K YMEHUSAM U HABBIKAM
Yuawueca oonxcnul 3name:

e  OCHOBHEBIC IIOHSATHS MOJ'ICKy.]'IHpHOfI 6I/IOHOI‘I/II/I, OUTOJIOTUHU U I'CHCTHUKU,



ANTOPUTMEI pelIeHHs 3a/1a4, He BXOISIINE B 00s13aTeNIbHBII MUHUMYM 00pa3oBaHus (6a30BOT0O
Y TIOBBIIIEHHOTO YPOBHS CJIOXKHOCTH);
Odopmnenue 3anad Ha Equaom ['ocynapcTBeHHOM 3K3aMeHe IO OHOJIOTHH;

Yuawueca oonxcnot ymemsn:

oo

10.

11.

12.
13.

14.

15.

16.

17.
18.

Pematp HecTaHgapTHRIE OMOJIOrMYECKUE 3a/1a4H, UCIIOJIb3YS Pa3JINYHbIE AITOPUTMBI
peuienus;

Pemats pacuéTHble OMOJOTMYECKHE 3a/lauM ¢ IPUMEHEHUE 3HAHUM 110 XUMUU U MaTEMATHKE;
YcranaBnuBaTh IPUYUHHO-CIIEACTBEHHBIE CBA3H, JIeNaTh 0000IIEHNS, IOTIOIHSTh U
CUCTEMAaTU3UPOBATH ITOJTYyYCHHBIEC 3HAHNUS,

[IpuMeHATH 3HaHUS B HOBBIX M U3MEHEHHBIX CUTYallUsX;

Pemats Onosornueckue 3aauu pa3HbIX YpOBHEHN CII0KHOCTH, COOTBETCTBYIOIINE
TpeboBanusiM BY30B ecTecTBEHHO-HAYyYHOTO MPO(UIIS;

[Tonb30BaTbCst pa3aIMUHBIMU TOCOOUSMU, CIIPABOYHOM TUTEPAaTypoil, IHTEpHET-UCTOUHUKAMU.

NH®OPMALINOHHOE OBECIIEYEHUE
Memoouueckue nocoousn u 0onoinumenvHan 1umepamypa

Jlumepamypa ons yyuumens.
bepxun6mut M.b., ['marones C.M., Banosa H.I1., ®punman M.B., ®ypanes B.A., Uyo B.B.
Metoaundeckoe mocodue K yueoHuky “O6mras ouonorus” - M.: MUPOC, 2000. — 93c.
H.JI.T'anmeeBa.,«Cto mpuéMoB Jij1s1 y4eOHOTO ycIiexa yUeHHUKa Ha ypoKax OMOJIOTUM» -
METOIMYEeCKOe Tocooue st yuutens, Mocksa: «5 3a 3HaHu"»,2006T.
I'mu A.A. Tlpuemsl negarornueckoit Texuuku. — M.: Buta-IIpecc, 2002. — 86¢.
Hmutpuesa T.A., Cymaroxun C.B., I'ynenkos C.U., MenBenesa A.A. buonorus. Yenosek.
O6mras 6uonorus. Bonpocsl. 3amanust. 3agaun. — M.: Ipoda, 2002. — 144c.
Myprasus I'.M. 3agauun u ynpaxseHus 1o oomieit onosoruu. [Tocobue mist yunrenend. — M.:
[Ipocsemnienue, 1981. — 192c¢.
[Teryaun O.B. DnekTuBHbIe Kypchl. X MecTO U pojib B OMOJIOTHYECKOM 00pa3oBaHuH.//
“buonorus B mkose”. — 2004. - No7.
[Tonomapera W.H., Conomun B.I1., CunensaukoBa I'.J[. O0mas metoauka 00y4eHus
ounosornn. M.: U3narensckuii ienTp “Axanemus”, 2003. — 272c.
Briconkas M.B. TpenupoBounsie 3aaaun. Bonrorpan. Yuurens: 2005. 148c.
I'ynse B.I'. 3agaunuk no reneruke. M. Konoc1980.
Kyumenko B.C., [Taceunuk B.B. buonorus. HlkonsHas onmumnuana. ACT - Actpens. M.2002.
300c.
A.B. ITumenos. Ypoku 6uonoruu B 10 — 11 knaccax, pa3BépHyToe rianupoBanue (B 2
yacTax. — Apocnabib, - Akagemust pazputusi, 2006
[TumenoB A.B. Ypoku buonorun. AApocnasne. Yuurens rona Poccuu: 2003. 270c.
Pumurep O.H. buonorus. Oxosorus. Jk3aMeHallMOHHBIE BOIIPOCHI ¥ OTBETHL. M.“AcT-1pecc
mkona” 2003. 54c.
[Tporpammsl 111 0611€00pa30BaTEIbHBIX KO, TUMHA3UH, auLeeB. buonorus. 5-11 knace. M.
Hpoda, 1999. —224 ¢
Opxoa N.N., umkesuu M.JI O0mas 6uonorus: 10 kiacc: [ToypouHblie TeCThI:
Temaruueckuit KOHTpONIb. YuebHO-MeToIMueckoe nocoodue - Mu:FOnunpecc,2004.- 192c.
B.1O.KpectpsinunoB,I".b.Baitnep.Co0pHUK 3a/1a4 IO TE€HETHKE ¢ perieHusIMu. -CapaTos:
«JIuei»n,1998.-156¢.
b.X.Cokonosckas. 120 3agau no reneruke(c pemenusimu).M.: Lenatp PCIT,1991.-88c.
C.A.dukapés ['eneruka : COopuuk 3amau.-M.: U3ngarensctBo «IlepBoe ceHTs16psa»,2002.-112c.



19.
20.

21.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22.
. [Hananenok E.C., Kammrok JI.B., JIucoB H.J[. Tectsl mo 6uonoruu. — M.: Poisd, 2001. — 384c¢

Nook~wnhPE

C.1. bensnuna, K.A.Ky3smuna, 1.B.Cepreesa u ap. Pemenue 3anau no
reteruke.CI'MYVY,20009.

3. Amutpuena T.A., Cymaroxun C.B., I'ynenkos C.1., MenseneBa A.A. buonorus. Yenosexk.
Oo6mas ouonorusi. Borpockl. 3aganus. 3amaun. — M.: [Ipoda, 2002. — 144c.

Konnernius npoduibHOTO 00y4eHHs Ha cTapiiell CTyneHu odmiero oopazoBanus. Mocksa.

Jlumepamypa 0na yyauwjuxcs.
I1.M bopoaumn, JI.B. Beicoukas, I'."M. i u ap. buonorus (o6mas 6uosorus), yueOHUK
st 10 — 11 xitaccoB 001eo0pa3oBaTeNbHBIX YIPEKICHUN; TPOPMILHBINA YPOBEHbB; 1 4acTh . —
M.; Ilpocgemienne. - 2006.
I''M. Jpmvimmn, O.B. Cabnuna, JI.B. Beiconkas, I1.M. Bopoann. OGmast Gnoyorusi: mpakTHKyM
i yyamuxes 10 — 11 k. oOieo6pa3oBaTenbHbIX YUpEeKIeHUHN; Tpo(UIbHBIA YPOBEHb
SApeiruna B.H.buonorus mist noctynatomux B BY3e1. M. “Beiciias mikona”1998. 475c¢.
O.B. I'mraan. O0mas 6uomorus, 9 — 11. Tabmuuel, cxeMsl. — M.; - Baagoc, - 2007
Pysunckuit A.O., Beiconkas JI.B., I'maroneB C.M. O6mias 6uosnorus: Yueonuk mpist 10-11
KJIACCOB IIKOJI C YIIIyOJIeHHBIM n3ydeHuem ouosioruu. — M.: [Ipocsemenne, 1993. — 544c.
O6mas 6uomnorus. 10-11 knacc: yue0.1s061eo0pa3zoBar. yupexaeHuit / A.A.
Kamencknii, A.E. Kpuckynos, B.B. Ilaceunnk. — M.: [poda, 2005. — 367 c.
Capeirus C.®. buosorus: [loaroroska k EI'D: Yuebno-meroaudeckoe nocoodue - Caparos:
Jluneit, 2005. - 128 c.
C.I'. MamonToB, B.b. 3axapos, T.A. Ko3noBa. OcHoBbI Ouooruu (Kype ist
camoobpazoBanus). — M.; [Ipocsemenne, 1992
baryeB A.C., I'ynenxoBa M.A., EneneBckuii A.I'. u 1p. buonorus: bonbuioi cripaBoYHUK AJst
IIKOJLHUKOB M MOCTYMAIOMIMX B BY3bl. - M: [Ipoda, 2004.10
bonrosa 1.B. Coopuuk 3amau mo obmiei onosorun. — M.; «Onuke 21 Bex», - 2005.
Kamenckuii A.A. buosorus: IlonHbri Kype 001e00pa3oBaTeIbHON CPpEIHEN IITKOJIbI:
YyebHoe mocobwue /IS MIKOJIBPHUKOB M a0UTypueHTOB - M: Dk3ameHn, 2002. - 448 c.
Kepeobnonra E.JI. buosnorus B cxemax u tabnunax: [Tocobue mjst MKOIHPHUKOB U aOUTYPUEHTOB
- CII6: Tpuron, 2005. - 128 ¢. M: Ipoda, 2005. - 240 c.
Jlemesa H.A., Kammok JI.B., JIucos JI.JI. buonorus B Bonpocax u otBerax. - M.: Ponbd. 1999.
—496c¢.
bornanoga T.JI., Cononora E.A. buonorus. CipaBodHoe ocoOue Jisi CTapIICKIACCHUKOB U
nocrynawomux B BY3s1. — M.: ACT-IIPECC IIKOJIA, 2002. — 816c.
Kupeea H.M. buosorus s nocrynarmomux B BY3b1. CiocoObl penieHus 3a1a4 1o TeHeTHKE.
— Bousrorpan: Yuurens, 2003. — 50c.
Camoyuurens Ui pelieHus 3aaa4 rno reaetuku. 2 yactu. I.W. [loaropuosa. B
«ITepemena"1988r.
@.K. Anenbiun. 3agauu no reHetuke. [Tocodue nns abutypuentoB BMA..,1997r.
Mopton xenkunc. 101 knroueBas unes: reneruka. — M.: ®AWP-IIpecc, 2002.
[TerpocoBa P.A. OcHoBbl renetuku. Tembl mkoasHOTO Kypca. — M.: JIpoda, 2004. — 96c.
MawmontoB C.I'. buonorus: [locobue s nocrynaromux B By3sl. — M.: Beiciias mkona, 1992.
@nunT P. buonorus B mudpax. — M.: Mup, 1992.

Multimedia — nodoepatcka Kypca «oowan ouonozusn»
OtxkpsiTas 6uosnorus (Bepcus 2,6). Gusukon, 2006
«Kupunn u Medonuit. 10 k1. O6mas 6nomorus»
«Kupunn u Medonuit. 11 k. O6mas 6uomorus»
OcHoBbl 0011e#t 6uonoruu, 9 knace («1C:O6pazosanue», 2007)
buonorus, 10 knacc («1C:0O6pazoBanuey, 2008)
OnexrponHsle yueOHuKU A.B.ITumenosa
ABTopckue 1udpoBbie 00pa3oBaTENbHBIE PECYPCHI



8. Hpyrue DOP Ha ycMOTpeHUE yuuTemns

Humepuem-pecypcol

http://www.eid0s.ru — Diaoc-1eHTp AUCTAHIIMOHHOTO 00pa30BaHUS

2. http://www.km.ru/education - YueOHble MaTepualibl U cIoBapy Ha caiite «Kupuit u
Medoamii»

3. http://school-collection.edu.ru/catalog/search - Enunas xomnexims mudpoBbix
00pa3oBaTeNbHBIX PECYPCOB

4. http://window.edu.ru/window/ - eauHOE OKHO JOCTyIIa K 00pa3oBaTEeIbLHBIM pecypcam
WuTepHer mo 6uonoruu.

5. http://www.5ballov.ru/test - Tect a5t aOUTYPHUEHTOB IO BCEMY IIKOJIBHOMY KYpCy OHOJIOTHH.

6. http://www.vspu.ac.ru/deold/bio/bio.htm - TerekoMMyHUKAIIMOHHBIC BUKTOPHUHBI IO OHOJIOTHH
- OKOJIOTHHU Ha cepBepe BOpOHEKCKOro yHHBEPCUTETA.

7. http://chashnikil.narod.ru/uchutil45.htm - Kartamor ccputok Ha 0Opa3oBaTeIbHbIE PECYPCHI

Hurepuera no pazaeny "buonorus".

http://ic.krasu.ru/pages/test/005.html -rects! mo Guonorum.

http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line mo OMOJIOTHY IS yUaIuxcs 5-

I1kmaccos.

10. ipyrue uHTEpHET- peCypchl Ha YCMOTPEHHUE YUUTEIIS U 00YJaOIIHXCSI

=

© o

Pecypcot oucmanyuonnoz2o ooyuenus
http://www.informika.ru/- o0y4aromnux nporpamMm Mo OHOJOTHH U XUMHH.
2. http://testipobiologii.ucoz.ru/ - Tectsl mo 6MoNOTHH OT yuuTelss orosoruu MypomieBoi FOmuu
BriaguMupoBHBI (aBTOPCKHI EpCOHATBHBIA CANT)
3. http://www.ballov.net/login.php - TecTsl Ha cTpaHUIIEC ITEKTPOHHOTO JHEBHUKA
ballov.net(aBTopckue pecypcor)

=

Oobopyooeanue
WutepaktuBHas qocka Hitachi wimu MmynbTuMeIuiiHBIN TIPOEKTOP
KomnbroTep ¢ mporpammamu nakera «1 momornib»
OprrexHuka
Hutepnet pecype
JluaKTHYECKUe pecypchl KabuHeTa OHOIOTHH
Pecypc mkonbHON OMOIMOTEKH
O0P paznuuHOro xapakrepa (CM. BBIIIIEC)

NoookrowdE

IIpozpamma 3nekmugnozo Kypca
npeomema ouonozusa 11 knacc

IHHOACHUTEJIbBHAA 3AIINCKA

[Ipennaraemslii kype paccuntan 34 yaca (1 yac B Henento, 1 4ac pesepB), on noodeporcusaem
u yenyonsiem 6azoevie 3HaHUusi N0 OUONOSUU U HANPAGIEH HA (DOPMUPOBAHUE U PA3GUMUE OCHOBHBIX
V4eOHbIX KoMnemeHyuil 6 xooe pewienus buonroeudeckux 3aoay. Kypc npenHasHadeH A ydaluxcs
npo¢puibHeIX 10 -11 KmaccoB CpeaHMX IIKOJI, THMHA3HM, JIIEEB €CTECTBEHHOHAYYHOTO U MEIUKO-
OMOJIOTUYECKOTO HAIIPABJICHUS, a TAKKE IS YUAIIMXCsl, KOTOPbIE YBIEKAIOTCS OMOJIOTHEN U TOTOBATCS
K MocTyrjieHnto B Bysel. B mikonax, rie Her mpoduiibHOro oOy4deHHs, yYUTEdh OUOJIOTHH MOKET


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://testipobiologii.ucoz.ru/
http://www.ballov.net/login.php

UCIIOJIb30BATh Marepuan Kypca «Pewenue buonocuveckux 3adau 6 xooe noozomoeku k EIDy s
pa3BUTHUS COAEPIKAHUA IIPEAMETA U MOATOTOBKH YJallluXcsd K claude IK3aMeHa.

Konyenyusa npoepammul kypca 3axirodaetcs B TOM, 4Toe€ pa3paboTKa cBs3aHa ¢ pa3pabOTKOi
CHCTEMBl CHEIHMAIM3UPOBAHHOW MOATOTOBKH (HMpOo¢uiIbHOrO OoOy4deHHs) B CTapUIMX Kiaccax |
HaIpaBJICHO HAa PEaJIN3alUI0 JTUYHOCTHO - OPUEHTUPOBAHHOIO IIPOIiECCa, IIPU KOTOPOM MaKCHUMAaIbHO
YUUTBIBAIOTCSI HUHTEPECHI, CKJIIOHHOCTH, ¥ CIIOCOOHOCTH CTapIleKIacCHUKOB. OCHOBHOM aKLIEHT Kypca
CTaBUTCA HC HA MMPHOPHUTETC COACPIKAHUA, a HA IPUOPUTETC OCBOCHU A YHAILTUMUCA crnoco0oB I[eﬁCTBHi/JI,
HE HaHOCSI yIIepO caMOMYy COJICP)KaHHIO, T.€. PA3BUTHIO MPEAMETHBIX U MEKITPEIMETHBIX KOMITCTCHITUH,
YTO HaXOJUT OTpPaK€HUE B KOHTPOJIbHO-U3MepHUTeNnbHBIX MaTepuanax EI'D. Kypc TecHO cBsi3aH c
ypokamu 0oO1ieil OHMOJIOTHH U COOTBETCTBYET TpeOoBaHUSAM [ OCyIapCTBEHHOTO CTaHAAPTA.

AxmyanvHocmes yMEHUS pelIaTh 3a7ady o OMOJIOTHH BO3pPAcTaeT B CBSI3U ¢ BBeneHHeM EI'D
110 6I/IOJ'IOFI/II/I, a TaKK€ C TEM, 4TO H€06XOILI/IMO IMPUMCHATH 3HAHUS Ha HpaKTI/IKe.Kpr TECHO CBs3aH
C ypokamu 0O11eli OMOJIOTHH U COOTBETCTBYET TpeOoBaHUSAM [ O0CyaapcTBEHHOrO CTaHIapTa.

Pemenne 3amad mo OWOJIOTHMH JaeT BO3MOXKHOCTH JIydIlle TMO3HATHh (yHIaMEHTAIbHBIC
0011e0M0TOTHYECKHE TIOHATHS, OTPAKAIOIINE CTPOCHHUE M PYHKITHOHUPOBAHHE OMOJIOTHYECKUX CUCTEM
Ha BCEX YPOBHIX OpraHU3allMH XKU3HU.

Pemenne 3amay mo OMOJOTMM MO3BOJSET  TakXKe YriIyOUTh M 3aKpPeNUTh 3HAHWS 10
paznenaMm  obmielt O6uosnorun. OrpoMHYI0 BaXHOCThb B HENIPEPHIBHOM 00pa3oBaHUM IMPHOOPETAIOT
BOITPOCEHI CaMOCTOSITEIIEHOH pa6OTI)I ydqamuxcs, yMCHUEC MBICIUTh CaMOCTOSATCIBHO W HAXOJUThb
pemienue. Co3aar0Tcsl YCIOBHS Il MHIAUBUAYAJIbHON U TPYNIOBOM (OPM AEATEIbHOCTH YHALTUXCS.
Takoe coueranne nBYX (HOpM OpTraHU3AIMH CAMOCTOSITEIFHONH pabOTHl HAa YpOKaxX AaKTHBHU3UPYET
cnalbbIX y4Yamuxcsi ¥ JaeT BO3MOXKHOCTh IuddepeHnnpoBaTh MOMOIIb, CTIOCOOCTBYET BOCIHUTAHHIO
B3aMMOIIOMOIIM M KoJulekTHBM3Ma. Co3laeT Takke YCIOBHS JUIsl  OOydYeHMsl  ydalluxcs
CAMOKOHTPOJIIO U CaMOOLIEHKe. DTO (JOPMHUPYET TBOPYECKOE OTHOLIEHHE K TPyAYy BaxHOE JUis
gyejroBeka J000M  mpodeccuun M SBIAETCS  BaKHBIM  YCIOBHMEM YCHELIHOTO, KayeCTBEHHOI'O
BBITMIOJIHEHUSI UM CBOMX OOS3aHHOCTEH.

Ocobennocmamu _npoepammel Kypca SBISETCS TECHas CBS3b €r0 COJIEP)KaHUSA C YpOKaMu
oOmieil Ouosioruu U cooTBeTCTBHE TpeboBaHUsIM ['ocynapcTBeHHoro cranaapra. [logbop marepuanos
JUIA 3aHATUHA OCYLIECTBIISIETCS  HA OCHOBE KOMIIETEHTHOCTHO - OPHEHTUPOBAHHBIX 3aJaHHii,
HAlpaBJICHHBIX Ha  pa3BUTHE TPEX ypOBHEH OOYUEHHOCTH: PENPOIyKTHUBHOTO, MPUKIAAHOTO U
TBOPYECKOTO.

Lenvio kypca sensemes.

e CopeiictBoBaTh (POPMHUPOBAHUIO MPOYHBIX 3HAHMI IO OOIIEeH OHOJIOTHH, YMEHHI U HABBIKOB
pewenus 3aaad i caaun EIO.

¢ O000mKTh,  CHCTEMaTHU3UPOBATh,  PACIIUPUTh W  YIIYOUTH  3HAHUS  yyYalIUXCs
noCdopmupoBaTh/aKTyalIlu3upOBaTh HABBIKK PELICHHUs] OMOJIOTHYECKUX 3aj[au Pa3IMYHBIX THIIOB.

eJlaTh VYCHHMKY BO3MOKHOCTh PpPEaJM30BaTh CBOM HMHTCIUICKTYAJILHBIC M TBOPYCSCKHE
CIIOCOOHOCTH, MMEIOIIHMECS 3HAHUS W YMEHHS B JIPYTUX 00JaCTIX AEATENLHOCTU NPH BBINOJIHEHUH
IPOEKTHOM pabOTHIL.

e JlaTh yueHUKY BO3MOKHOCTh OIIEHUTh CBOU CKJIOHHOCTH M MHTEPECHI K IaHHOM 00JIacTH 3HAHUS

3adauu:

1.®opMupoBaTh CUCTEMY 3HAHUH MO TIABHBIM TEOPETHUYECKUM 3aKOHaM OHOJIOTHU.

2.CoBepIIeHCTBOBATh yMEHHE peIIaTh OMOJIOTHYECKHUE 3aJa4d PEMpOJAYKTUBHOTO
MIPHUKIIATHOTO ¥ TBOPUECKOTO XapakTepa

3.Pa3BuBaTh  KIIIOYEBBIE KOMIIETEHIIMHU : y4eOHO - MO3HaBaTelbHbIC, HH()OPMAIMOHHBIE |,
KOMMYHHUKATHBHBIC ,COLIUATHHBIE.



4.Pa3BuBaTh OMOJOTMYECKYI0 HMHTYHLUIO, BBIPAOOTaTh ONPEACICHHYIO TEXHUKY, YTOOBI
OBICTPO CHPABUTCS C MPEIOKEHHBIMH SK3aMEHAIIMOHHBIMH 33 JaHUSMU.

Bnazooaps snexkmuenomy Kypcy no 6uonocuu 8bINOIHAEMCS HECKOIbKO (YHKYULL:

1. TlompepxuBaercss u3ydyeHUE OMOJOTMM Ha 3aJaHHOM CTaHAapTHOM YypoBHe. Kypc
«Pemenne OMOIOTUYECKHUX 33J]a4» MOMOTAET 3aKPEIUTh U YrIIyOUTh YPOBEHb 3HAHWI 1O OHOJIOTHH,
MPUMEHUTH ITH 3HAHUS IyTEM PEIICHUsT OMOJIOTHYECKUX 3a1a.

2. OcymiecTBisercs JMYHOCTHO-OPUEHTHUPOBAHHBIM 1oaxoa B o00ydeHuu. To ectb
YUYUTHIBAIOTCS WHIUBUIYAJIbHbIE CKJIOHHOCTH U CIOCOOHOCTH YYaIllMXCS M CO3JAIOTCS YCIOBUS JUIS
00y4eHHs UX B COOTBETCTBUH C MPOPECCHOHATLHBIMI HHTEPECAMH.

Ianupyemviil pezyivmam

B pezynemame npoxoosicoenusn npoepammul Kypca 00vuauuecs 00aXCHbL .

e lcnonb3oBaTh 0OIIME TpUEeMBbl PabOTHI C TECTOBBIMU 3aJIaHUSIMU  PA3JIMYHON CIIOKHOCTH,
OPHEHTUPOBATHCS B MPOTPAMMHOM MaTepuase, yMeTh YeTKO (JOPMYIMPOBATH CBOU MBICITH

e VYMeTh NPaBUJIBHO PACIPEACIIATh BpeMsl PU BHITIOJIHEHHH TECTOBBIX paboT.

e (O0600mAaTs ¥ MPUMEHSITH 3HAHUS O KJIETOYHO-OPTaHU3MEHHOM YPOBHE OpraHU3aIlNH KU3HU.

e O0600mmarh ¥ IPUMEHSTh 3HaHUSA O MHOTOOOpa3uu OPraHU3MOB .

e ComnocTaBIsAThE 0OCOOCHHOCTH CTPOCHHS U (YHKITMOHUPOBAHUS OPTraHU3MOB PA3HBIX IIAPCTB.

e ComnocTaBisaTh OHWONOTHYECKHE OOBEKTHI, TMPOIECCHI ,SIBIICHUS, MPOSBILIIONINXCS Ha BCEX
YPOBHSX OpraHU3aliy KU3HU.

e VYcTaHaBIMBaTh MOCIEIOBATEILHOCTh OMOJOTHUYECKUX O0OBEKTOB, MPOLIECCOB, SIBICHUH.

o [IpumeHsTH OMONOTHYECKHE 3HAHUS B MPAKTUYECKUX CUTYalUAX(MPAKTUKO-OPUEHTHPOBAHHOE
3a/1aHue).

e PaboTarh ¢ TEKCTOM WM PUCYHKOM.

e (O0600maTs ¥ NMPUMEHSITH 3HAHUS B HOBOW CHUTYaIlHH.

e Pemath 3a7aun MO HUTONOTHH 0a30BOTO YPOBHS UM TOBBIIIEHHOTO Ha NMPUMEHEHHE 3HAHUU B
HOBOM CUTyaIlUH.

e Pemars 3amaum 1Mo reHeTvke 0A30BOrO YPOBHS M MOBBIIICHHOTO Ha NMPUMEHEHHE 3HAHUU B
HOBOM CUTYaIlUH.

e Pematp 3amaun MOJEKYISIPHON OMONOTHMHM ©a30BOTO YPOBHSI U MOBBIIICHHOTO HA IPUMEHEHUE
3HAHUU B HOBOW CUTYallWH.

CI’I’IDVKI’I/lVDa npozcpdammol

Kypc omnmpaercs Ha 3HaHMs, MOJIydeHHble NpU U3ydeHMH Kypca Ouonoruu 10 kiacca.
Copnepkanue MporpaMmbl BKJIIOYAaeT 3 OCHOBHBIE pa3jiesia: pellieHHe 3ajJad [0 MOJIEKYJISPHOM
OnoJsioTuy,pelieHue 3a/1ad 10 LUTOJOTUH, PEIlIeHHe 3a/ay 110 F'eHETHUKE, JaHHbIe pa3/ieNbl AeITCs Ha
TEMBI, U KaKJas TeMa 3JEKTUBHOTO Kypca SIBJIseTCs MPOJOJDKEHUEM Kypca 6uosnoruu. OCHOBHOW TUIT
3aHATUHN - mpakTUKyM. [l HamboJiee YCHENIHOro YCBOEHHUs MaTepuana IUIAHUPYIOTCS pa3iiuyHble
¢dopMBI paboOTHl C ydalUMHCS:pa3HOoOOpa3Hble (GOopMbI pabOThl ¢ TEKCTOM, TECTaMHM, BBIIIOJHEHUE
TBOPUYECKUX 3aaHUM. /{7151 TEKyIIEro KOHTPOJIs Ha KaKIOM 3aHATUH Y4aIIUMCSl PEKOMEHAYETCS Cepus
3alaHui, 4YacTb KOTOPBIX BBINOJIHAETCA B Kilacce, a YacTb - JIOMAa CaMOCTOATENbHO. Jlnd
MIPOMEXKYTOUYHOTO KOHTPOJIS- 3 KOHTpOJIbHBIE paboThl B popme EI'D, u HTOroBoro KOHTpossi— 3auer
no Kypcy «Pemienne OMoJIorHuecKux 3aj1ad B XoJie MOAroToBKH K EI'D» U mpoeKkTHast AeATeNbHOCTb.
Kypc peanusyer KOMIIETEHTHOCTHBIN, JEATENbHOCTHBIM M MHAMBUAYAJbHBIA MOAXOJ K OOYYEHHIO.
JlesITENbHOCTHBIN MOAX0] peaIn3yeTcsl B IPOLECCE MPOBEACHUS CAMOCTOSITENBHBIX U MPAKTUYECKUX
palboT C ydamuMMHcs, COCTaBJsIeT OCHOBY Kypca. [lesTeabHOCTh YYHTENs CBOJMTCS B OCHOBHOM K
KOHCYJIbTUPOBAHHUIO yYalllUXCs, aHAIM3y W pa30opy Hambosiee NpOOJIEMHBIX BONPOCOB U TEM.



NunuBuayanu3anust OOy4eHUS JOCTUTACTCSl 3a CUET HCIOJIB30BaHUS B Ipolecce OOydeHus
neoazoeuieckoul MexHon02UU JUYHOCTHO-0PUEHMUPOBAHHO20 0bpazosanus
«HUCYI»(MaauBUyanbHBIN CTUIIb YU4EOHOU AesTeNbHOCTH), (cM. npusioxkerue 1). Texuonorus UCY [
MO3BOJISIET CO3/7]aTh OOYYAIOUIYIO U Pa3BUBAIOLIYIO CpPEy, KOTOpasi CHOCOOCTBYET HanboJiee TOJTHOMY
PACKpPBITHIO 33/IaTKOB CTAPIICKIACCHUKOB, 00ECTIEUNBACT UM YCIOBUS Ui OPMHUPOBAHUSI HHTEpEca K
YYEHHIO, MAKCUMAIbHOM TBOPUYECKON CaMOCTOATEILHOCTH, aKTUBHOCTH.

B noaroroBke M NIpPOBEACHHHM YPOKOB  JAHHOIO Kypca HCIOJB3YETCA  MEeXHOI02Us
300pogvecbepezaioujeco  00yueHUs U BOCHUMAHUA: CO3JAHUE IICUXOJIOTMYECKOTO0 KoMdopra,
CaHUTAaPHO-TUTMEHUYECKUX YCIOBUM, IBUTAaTEIbHOW AKTUBHOCTU U JPYTMX KPHUTEpPUEB, KOTOPHIE
BIIUSIIOT HA YCHEIIHOCTh B O0yYEHUH.

Dopmoti omUEMHOCIIU NO UBVYEHUIO OAHHO20 KYPCA MOXMCen Obimb.

e CocraBieHue OMOJIOTHYECKUX 3ajjay, MHTEJUIEKT-KapT, KPOCCBOPAOB, CO3/IaHUE MPE3eHTallnH,
[0 TeMaM 3JIEKTUBHOTO Kypca;

¢ 3auéT 1O peIleHHUO0 3a/1a4 0a30BOT0 YPOBHSI U MOBBIIIIEHHOTO ;

¢ KonTponpHas paboTa no pemeHuto 3aaad no marepuainam Exguaoro ['ocynapcTBeHHOTO
sk3ameHa o ouosioruu 201 1rona (3aganus yposHs A, B, C);

e 3amyTa IpPOEKTHBIX padoT.

Bosmooicuvie kpumepuu oyenox

Oyenka «OmauyHoO».

VYyamuiicss 0CBOMIJI TEOPETHUECKUN MaTepual Kypca, MOTy4Yusl HaBBIKK €ro MPUMEHEHHs MPpU
pElIeHUH KOHKPETHBIX 3a/a4; B paboTe HaJ WHAUBUAYAIbHBIMU JOMAIIHUMU 3aJJaHUSIMU ydalluics
MIPOJIEMOHCTPUPOBAI YMEHHUE paboTaTh caMocTosITebHO. CIOCOOEH CaMOCTOATEIbHO HHTErPHUPOBATH,
HOBBIE 3HAHUS B CUCTEMY COOCTBEHHBIX 3HAaHUH. YMEET MPOEKTUPOBATH HOBBIE CIIOCOOBI PEIICHHUS.

OueHKCl «Xopoutor.

Vyamuiics ocBOUI UIEU U MCTOJBI JAaHHOT'O KypcCa B Takoi CTCIICHU, YTO MOXKET CIIPABUTHCA
CO CTaHAApTHBIMHU 3aJJaHUSAMHU, BBIIIOJIHACT JOMAIIHHUEC 3aJaHuA IIPUICKHO, HaGJ’II-O,I[aI-OTCH
OIIPCACIICHHBIC ITOJIOKUTCIBHBIC PE3YJILTAThI, CBUACTCIBCTBYIOIHEC 00 HHTCIUICKTYaJIbHOM POCTEC U O
BO3paCTaHUH O6HII/IX YMCHI/Iﬁ ydqamerocs, CIIOCOOEH aKTMBHO MCIIOJB30BaTh 3HAHHMS B 3HAKOMOM
CUTYyalluH.

Oyenka «y00871emeoOpUMeNbHON.
VYyamuiics ocBomi HamOojee MPOCThIE UIEH W METOJbl PEUICHWI, YTO TMO3BOJSET €My
JIOCTATOYHO YCIICIIHO PEeLaTh MPOCTHIE 3aa4y 110 AITOPUTMY.

Oyenka «Hey0081emeopumenbHo»

CTaBHUTCs, €CIIN yanlHﬁCH HC OBJIaACJI OCHOBHBIMU 3HAHHUSAMHU U YMCHI/IHMI/I B COOTBCTCTBUU C
Tpe6OBaHI/I$IMI/I HpOFpaMMBI nu )IOHYCTI/IH 6OHLHIC OHH/I6OK nu HCI[O"IéTOB = ()% HCO6XOI[I/IMO JJI1 OOCHKHU
«3».

B nporecce ocBoeHMs MporpamMmbl, 00ydJaroifecs CMOT'YT IPOBEPUTh YPOBEHb CBOMX 3HAHHUN
[0 pa3IMYHBIM pazjenaM IIKOJBHOIO Kypca OHOJIOTHMH, a TaKKe NpOHIyT HEeoOXOIUMBIA 3Tam
MIOATOTOBKH K €TMHOMY F'OCYJapCTBEHHOMY DK3aMEHY.



COJEP)KAHME KYPCA

BBenenne — 2 yaca
3.  Bgeoenue 6 anekmugnblii npeomem

Pecypcel yue6HOTO yenexa: 00y4eHHOCTb, MOTUBAIIHS, TaMsTh, BHUMaHHUE, MOJAIbHOCTb,
MBIIIJIEHHUE, JeATeNbHOCTh. KOHTPOIIb, CAMOKOHTPOJI.

MoTuBaius Ha ycrex: MaTpula UHAWBHIyalbHOTO yCIeXa, MHANBHyalbHas IporpaMmma
pa3BUTHS 00LIEY4EOHBIX HABBIKOB.

4. Pewenue 3a0auy no meme
«OcHosHbie ceoticmaa dncueozo. Cucmemuas opeanuzayus HcuzHu»-1 vac

3akpenyieHue OCHOBHOIO CO/ICPKAHUSA TEM B X0/1¢ PellleHUs O0MOJOrHYeCKHUX 3a/1ay:
buosorus - Hayka O KH3HU U €€ 3aKOHOMepHocCTAX. [Ipenmer, 3amaun, METOABI U 3HAYCHHE
o6uonoruu. CBsi3b OMOJOTHMM C JPYTMMH HayKaMH, €€ MECTO B CHUCTEME E€CTECTBEHHOHAyYHBIX W
OMoJorMYeckux AUCUMILIMH. buosnorus B cucreme KyiabTypbl. MecTto OHOJOTMU B (OPMUPOBAHUHU
Hay4HOT'O0 MUPOBO33PEHUS U HAYYHON KapTUHBI MUpA.
OcHoBHblE TpHU3HAKU XUBOro. OmpenerneHue MOHATHS <CKU3HBbY. buornoruueckas Qopma
CyILLIECTBOBAHUS MaTEpUH. Y POBHU OpraHU3alMK )KUBOW MAaTEPUU U NIPUHIUIIBI UX BBIJCICHHUS.

OcHoBHbIe nOHATHUSA. brionorus. )Kuzub. OCHOBHbBIE TPU3HAKHU )KUBOTO. Y POBHU OpraHU3aIHI
KUBOU Matepun. Meto el u3ydenust B ononoruu. Kierka. Tkanb. Opran. Opranusm. [omyssiiust u BuI.
buoreonenos. buocdepa

Paznen 1. Pemenne 3a1a4 no teme «MoJiekyasipHasi 0uoJiorusi»-6 yacon

3akpenjieHHe OCHOBHOIO COJAEP:KAHMS Te€M B X0/1€ PellieHHus OM0JOrHYeCKHX 3a/1a4:
4.  Xumuueckuii cocmae knemxu. Heopeanuueckue sewecmsa.

XUMHYECKUE DJIEMEHTBI M WX pPOJb B KJIeTKe. HeopraHmdeckue BeIIECTBA M HUX pPOJIb B
JKU3HEJCATCIILHOCTH KICTKHA. Boja B KIIeTKe, B3aUMOCBSI3b €€ CTPOCHHUsS, XUMHUYCCKHUX CBOWCTB U
ounosorundeckoi posn. CoJii HEOPTaHUYECKUX KUCIIOT, MX BKJIaJ B 0OSCIICUCHUE JKU3HEACATEIIBHOCTH
KJIETKH U TOJiIepKaHKre roMeocTas3a. MoHsl B KileTke, uX GyHKIHH. OCMOTHYECKOE JaBJICHUE U TYprop
B KJieTKe. bydepHble CHCTEMBI KIICTKH.

5. Xumuueckuu cocmas knemku. Yaneeoowi. Jlunuool.

YrneBopl B )KU3HEACATEILHOCTH PACTEHUH, )KUBOTHBIX, IprOOB 1 OakTepuil. CTpyKTYpHbBIE U
(GYHKIIMOHATBHBIE 0COOCHHOCTH MOHOCaXapHJIOB M JMCAaXapHIOB. BHOMOIUMEpHI - TOIHCAaXapHIIbI,
CTpOEHHUE U OHOJIOTHYeCcKast pOJib.

JXKupbl 1 JMNUIBI, 0COOCHHOCTH UX CTPOCHHUS, CBS3aHHBIC ¢ (DYHKIIHOHAIBHON aKTUBHOCTBIO
KJIETKH.

6.  Xumuueckuu cocmas knemxu. benxu.

Opranuyeckue BellecTBa KIETKH. buomomumepsl — Oenku. CTpykTypHas OpraHM3anus
OenkoBbIX Mosekyn. CpoiicTBa OenkoB. [leHaTypanus W peHarypauus — OMOJOTMUYECKHH CMBICT U
3HayeHne. @DyHkuuum OenkoBbIX MoJekyld. DepMeHTH, UX pojdb B O0OECIEYEHHWH MPOIIECCOB
xu3HenesTenbHocTH. Knaccudukarus pepmeHTOB

4-5. Xumuueckuu cocmaeé kiemxu. Hyxneunogvie kuciomol.

HyxnenHoBble KMCIOTHI, UX posb B KieTke. Mcropus usydenus. JIHK — monekyna xpaneHus
HacneacTBeHHoU nHpopmanuu. CtpykrypHas opranuszanus JJHK. Camoyasoenue JIHK. PHK, ee Buspl,
0COOEHHOCTH CTPOEHHS U (PYHKIIMOHUPOBAHUS



AT® — OCHOBHOH aKKyMynsiTOp 3HEpPruu B KieTke. OCOOCHHOCTH CTPOCHHS MOJICKYJIBl U
¢bynkuuu AT®. BuramMuHbl, cTpoeHHE, HICTOYHUK MOCTYIUICHUS M POJIb B OPraHU3ME H KIIECTKE.
6. Koumponvnas paboma no pasoeny «Monexynsapnas 6uono2usy

OcHOBHbIE MOHATHA. AMUHOKUCIOTHL. AHTHKOAOH. ['miupodmibHocTs. ['mapodoOHOCTS.
I'mukonporeunapt. I'yanun. enarypauus. JIHK. Kogon. Kommemenrapuocts. Jlunonporeuast. Jlokyc.
MakpoanemenTsl. Mukposnementsl. Monomep. Hykneomporeunsl. Hykieotun. Ocmoc. Tlomumep.
[TomunenTun. Ilentunnas cesa3p. PHK. Tumun. @epmentsl. Luto3un. Ypauui.

Mexnpeamernblie cBa3u. Heopranndeckas xumusi. XUMUYECKUE 3JIEMEHTHI IEPUOAUUECKON
cuctembl J[.M.MenneneeBa. Monsl (kaTuoHbl 1 aHMOHBI). Boja u Apyrue HeopraHMuecKue BEIIeCTBa,
CTpOEHHE MOJIEKYJl M cBoicTBa. Jluccoumanus snekrposnToB. Opranudeckass xumus. OCHOBHbIE
IPyNIbl OpraHUYEcKUX coeAuHeHul. bydepubie pactBopbl. Pusnka. OcMOTHYECKOE JAaBIICHUE.

Juddy3us u ocMoc.

Paznen 2. Pemienue 3aaa4 no reme «llurosorus» -11 yacon

3akpenyieHue OCHOBHOI'O COAEP:KAHUA TeM B X0J1¢ pellieHusi 0M0JOrHYecKuX 3a1a4:
3. [umonocus kax nHayka.

[Ipenver, 3amaum U METOABI COBPEMEHHOM IIMTOJIOTMHA. MECTO IMTOJOTHH B CHUCTEME
€CTECTBEHHOHAYYHBIX W OWojornyeckux Hayk. Vctopusi pasButusi murtosiorus. TeopeTnueckoe u
MPAKTUYECKOE 3HAYEHUE IIUTOJIOITMYECKUX UCCIEAOBAHUI B MEIUIIMHE, 3]PAaBOOXPAHEHUH, CEITbCKOM
X035IUCTBE, JIeJIe OXPAaHbI IPUPOIBI U IPYTHX chepax deToBEUECKON AeATETHHOCTH.

Hcropus otkpeitre kineTku. Knerounas teopusi. OCHOBHBIE MOJIOKEHUS MEPBON KIETOYHOU
teopur. COBpEMEHHas KJIETOYHAs TEOPHsS, €€ OCHOBHBIC MOJIOKEHUS W 3HAYEHUE JUISl Pa3BUTHS
OMOJIOTHH.

4, Cmpoenue kiemku u eé opeaHouowl.

[InasmaTtudeckass wMemOpaHa U oOojouka kieTkd. CTpoeHHME MeMOpaHbl — KIIETOK.
[IpoHukHOBEHHE BeUIECTB 4epe3 MeMOpaHy KIETOK. Buiael TpaHcmopTa BelIecTB dYepes
LUTOIJIA3MATHYECKYI0 MEMOpaHy KJIETOK (NacCUBHBIA U AaKTHUBHBIA TPaHCIOPT, 5K30IMTO3 U
3HA01UTO3). OCOOEHHOCTH CTPOEHUS 000JI0UEK MPOKAPUOTHUECKUX U SYKAPUOTHUECKUX KIIETOK.

Huromnasma M ee CTPYKTypHble KOMIIOHEHTHI. (OCHOBHOE BEIECTBO IUTOIIA3MBbl, €ro
CBOMCTBa U QYHKIMH.

SAnpo unTepdazHoi KiIeTku. XUMHUYECKUH COCTaB W CTPOCHHE s/ipa. 3HaUEHUE sIpa B 0OOMeHe
BEIIECTB U Iepefaue IeHeTHUYecKor uH@opMmanuu. SaphIIIKo, 0COOEHHOCTH CTPOCHHUS M (DYyHKIHH.
XpOMOCOMBI, TOCTOSIHCTBO 4Kciia M GopMbl, TOHKOE cTpoeHue. [lonarue o kapuotune. ["annonnnelii u
JUTUIOUAHBIN HA00OPBI XPOMOCOM.

Anmnapar ['onpmxu. CTpoeHue, pacioyiokeHne B KIETKaxX KMBOTHBIX U PacTeHUH, (QyHKIHMH
anmapata ['onbpKu: cCUHTE3 OJUcaxapuI0B U JUIUI0B, HAKOIICHHE U CO3PEBAaHKME CEKPETOB (OenKu,
JUNUBI, TOJTUCaXapuibl), TPAHCIOPT BEIIECTB, POJib B (POPMHUPOBAHHUH MJIA3MATUYECKON MeMOpaHbl U
mu3zocoM. CTpoeHue U PyHKIUU JTHU30COM.

Oupomnasmarudeckas cetb (OIIC), ee tumbl. OCOOEHHOCTH CTPOEHUS AarpaHylspHOU
(rmagkoii) u rpanynspHoit (mepoxoBatoii) JI1C. 3nauenue rnaakoit IIIC B cuHTE3€ MONKMCAXapUAOB U
JUNUAOB, UX HAaKOIUIeHHMH W TpaHcrnoprte. 3ammurtHas ¢yHkuus OIIC (u3omstims U HeWTpanuzanus
BpeAHBIX Juia KiIeTku BemiecTB). DyHkmuu mepoxoBaroil DIIC (ysactue B cuHTEe3e OENKOB, B
HAKOIUICHHH OEJIKOBBIX MPOIYKTOB M UX TPAHCIOPTE, CBS3h C APYTMMH OPraHOUAAMHU M 00O0JIOUKOU
KIIETKH).

Pu6ocombl, 0cOOEHHOCTH CTpOEHUs U poJib B OnocuHTe3e Oenka. [loanpubocomsl.

Bakyonu pacTuTenpHBIX KIETOK, UX 3HaueHue, cBsi3b ¢ DIIC.

[TnacTuapl: neKOMIACTBI, XJIOPOIIACThI, XpoMoILIacTel. OcOOEHHOCTH, CTPOCHKE U (PYHKIIMU
miactug. JHK mnactupa. [Ipoucxoxaenue xiopomnactos. BzauMHoe npeBpallieHne miacTu.



MuToxoHApUH,  CTpoeHHe  (Hapy)KHas M BHYTPEHHSISI  MeMOpaHbl,  KPHCTBHI).
Muroxonapuansasie JIHK, PHK, puGocombl, ux ponab. DyHKIMM MHUTOXOHApHHA. [Hmore3sl o
IIPOUCXOXKACHUU MUTOXOHIpUI. 3Hau€HUE BO3SHUKHOBEHUS KUCJIO-POIHOTO JAbIXaHUS B SBOJIIOLIMH.

Knerounslii ieHTp, ero crpoenue u GpyHKiuu. Opranouabl ABMKeHHs. KiieTouHble BKITIOYeHUS
— HETIOCTOSIHHBIM OpraHoOM I KJIETOK, 0COOCHHOCTH U (DYHKIIHH.

3. @omocunmes
OOwmeH BenecTB ¥ 3Hepruu. [loHsTHE O MIACTUYECKOM U SHEPreTHYECKOM OOMEHE.

®dorocunre3. CBeToBas U TeMHOBasl (Pa3bl POTOCUHTE3A, OCHOBHBIE ITPOLIECCHI, TPOUCXOIALINE
B 9TH (a3sl. OCHOBHBIE UTOTH CBETOBOH (a3wl - cuHTe3 AT®, BhIIENeHNe KUCIOpOoaa, oOpa3oBaHne
BOCCTAHOBJIEHHOTO HUKOTHHAMUIaJIeHUHIMHYKIIeoTuaAdochara (HAD-H2).
dortodochoprirpoanne. CymmapHoe ypaBHeHHE poTocuHTe3a. [lepBruHbIe TPOAYKTHI (POTOCHHTE3A.
@DOTOCHHTE3 U YpOXkKaill CelbCKOXO3SUCTBEHHbIX KyabTyp. IlyTW mNOBBIIIEHUS TPOIYKTUBHOCTH
ceNbCKOX03sUcTBeHHbIX pacTeHui. K.A.TumupsizeB 0 KOCMHUYECKOM pOJM 3€JIeHBIX PACTCHM.
XEeMOCHHTE3 U €r0 3HaYEHHE B IPUPOJIE.

4. Duepeemuueckuti oomen

DHepreTudyeckuii oOMeH B KJIETKE M ero OMOJIOTMYECKHI CMBICI. DTalbl 3HEPreTUYECKOro
oOMeHa, TNPUYPOUYEHHOCTh JTHUX TMPOLECCOB K OMNPEICNIEHHBIM CTPYKTypaM KIETKH. 3HauyeHHe
MuToxoHApuil © AT® B 3HEpreTnyeckomM oOMeHe.

5-8.  Buocunmes benka

buocunTe3 0enkoB B KieTke U ero 3HaueHue. Posis reHoB B OnocunTese 6enkoB. ['eHeTnyeckuit
KOJl U €r0 CBOWCTBa. JTambl OnocuHTe3a Oenka. Peakiuu maTpudHOTO cHHTE3a. Perymsnust cuHTe3a
OenkoB. ['eH-perynsaTop, reH-onepaTrop, CTPYKTYpHBIC T€HbI, X B3auMmoieicTBre. [Ipunmmm oOpaTHOM
CBSI3U B PEryJsiLUU (QYHKIIMOHUPOBaHUsI reHOB. COBpEMEHHBIE MIPEACTaBICHUS O IPUPOJE T'eH

12. Tunsi denenus Kiemox

JXKu3HeHHbIN LUK KIETKH U ero stambl. [loAroroBka KiIeTKH K JIeNIeHUI0 — UHTepdasa, ee
nepuoApl (MPECUHTETUYCCKUN, CHHTCTHYECKHH, TMOCTCHHTETHYECKHi). buonornueckoe 3HadeHHE
nHTephaszpl. AonTo3. MUTOTUYECKUMA UK.

AMHTO3 M ero 3HadeHue. MHUTO3 - HUTOJIOTHYECKas OCHOBA 0OecIoyIoro pasMHoXxeHus. Pa3bl
MUTO33, UX XapakTepucTuka. CTpyKTypHbIe H3MEHEHUS U (PHU3HO0JIOTHYECKHEe 0COOEHHOCTH OPraHOU10B
KJIETKHM BO BpeMsl MUTOTUYECKOTI0 JiesieHus. BepeteHo nenenus, CTpoeHne U (PyHKLIUN HUTEH BepeTeHa.
buonoruyeckoe 3Ha4eHNE MUTO3A.

Meii03 - nuToJOoru4ecKkas OCHOBA IIOJIOBOTO pa3sMHOXkeHus. llepoe neneHme meinosa, e€ro
¢ba3pl, MX XapaKTEepUCTHKA. YMEHbIICHHE YUCIa XPOMOCOM KaK pe3yibTaT MepBoro AeiaeHus. Bropoe
JefieHre Meilo3a, ¢asbl, X XapakTepucTika. bruojgornueckoe 3HaueHue Menosa.

13. becnonoe u nonosoe pazmnosicenue.

@opMbl M CIOCOOBI Pa3MHOXKEHUS OpraHu3MoB. becrnonoe pa3sMHOXXeHHE, €ro BUIbBl U
3HadyeHue. [lonoBoe pa3MHOXKEHUE, €ro BUJIbl U 3BOJIIOLMOHHOE 3HaueHue. OOmias XxapakTepucTuka u
0COOEHHOCTH pa3MHOXEHUsI OCHOBHBIX TPYIIl OPraHU3MOB. Pa3BUTHE MYKCKHUX U )KEHCKHX MOJIOBBIX
KJIIETOK Y )KMBOTHBIX U PACTCHHIA.

14. Onmocenes — unousudyanvroe pazgumue OpeaHusMos.

OmnonorBoperne u ero TUnbl. OIUIOAOTBOPEHHE M Pa3BUTHE 3apOAbINA Yy >KMUBOTHBIX.
OcHOBHBIE 3Tarnbl SMOPUOHATILHOTO Pa3BUTHA KUBOTHBIX. B3anmoseiicTBue yacTeil pa3BUBArOIIETOCs
3apojpiia. buoreHeTnuyeckwii 3akoH, €ro coBpeMeHHas uHTepnperauusa. IlocTamOpuoHaIBHOE
pasBuTHe. BpenHoe BiIMsHUE alIKOTr0JIs, HUKOTHHA, HAPKOTHKOB, 3arPs3HEHUS OKPYXKAIOLIEH cpelibl Ha
pa3BHUTHE 3apOJIbIILIA )KUBOTHBIX U YEJIOBEKA.

OOmiast xapakTepUCTHKa U OCOOEHHOCTH Pa3MHOKEHMsI BHUPYCOB, OaKTepHii, BOJIOpOCIEH,
MOX000pa3HbIX, MAOPOTHUKOOOPA3HBIX, FOJIOCEMEHHBIX, TOKPHITOCEMEHHBIX, TPUOOB U JINIIAHHUKOB.
Cmena (a3 B dKU3HEHHOM LIUKJIE.

15. Koumponvnas paboma no pazoeny «LJumonocusy



OcHOBHbIEe NOHATUS. ABTOTPO(DBL. AMUHOKUCIOTHI. AHA00IM3M. ACCUMMIISIINS. AHTHKOJIOH.
Anmapar ['onpmxu. AKTHBHBIN TpaHcmopT. A3poOsl. bakrepuodaru. buocunres 6enka. bpoxenue.
Bakyons. Bxmouenus. [amnmouansiii Habop Xxpomocom. JlumimouaHbelii Habop xpomocom. ['eH.
I'enetnueckuii koa. ['enom. I'enotun. I'mapodunsrocts. 'mapodoOHoCTs. ['Mukonus. I'ukokanuke.
I'muxonporennsl. I'pana. I'yanun. [denarypauus. Huccummnsanus. JJHK. JpixatensHeiii  cyOcTpart.
Knerounoe npixanne. Kapuomnasma. Karabomusm. Kucnopoausiii atan. Kogon. KommiemenTapHOCTb.
Kpucra. Jleiikormnactel. JInzocoma. Jlunonporenasl. Jlokyc. Makpoanementsl. Marpukce. MaTpuiHbIit
CUHTES. Mertabonm3m. MukpoTpybouknu. MukpodmiameHTsl. MuUKpoaneMeHTsl. MoHoMep.
Hyxneonporeunsl. Hykneotun. Onepon. Opranouasl. Ocmoc. Omneparop. [lnmactuasi. [MuHommTo3.
[Tonumep. Ilomunentux. [lentuanast ces3b. Ilpoxapuotel. Pempeccop. Pubocomsr. PHK. CITM.
Crpoma. CtpykrypHble rensl. Tpancisanus. Tpanckpunuus. Tpumer. Tunakoua. Tumun. darouuros.
®epmenTsl. XnopormacT. XpomaTuH. XpomoruiacT. Xpomocoma. Llentpuonu. [uronnazmarnueckas
meMOpana. [uto3un. VYpaumn. @DortocuHte3. XeMOCHUHTE3.  DK30LHUTO3. OHJOLUTO3.
DHJomna3MaTudeckas ceTb. DyKapuoThl. Sapo. Sapeimko.

becnosioe pasmuoxkenue. BereratuBHoe pasmHOokeHue. 3urorta. [losoBoe pa3MHOKEHUE.
[ToukoBanue. Anonto3. XXuznenusii 1ukn kinetku. Crnepmartozoua. Cropa. SifrexineTka. AMHUTO3.
Murto3. Meiios. Llentpomepa. Mnatepdaza. Ilpodasza. Anadaza. Meradaza. Tenodaza. Bepereno
nenenus. buBanent. ['eHepaTtuBHas TKaHb. ['OMOJOrHYHBIE XPOMOCOMBI. J[BOMHOE OIJIOAOTBOPEHHE.
3apoapimieBsiii Memok. Konwtoranms. Kpoccunrosep. PepykimonHoe nenenue. CriepMaToreHes.
OBorenes. )Kuznennsiit nuki. 'amerodur. Cnopodut. buorenernueckuii 3akon. brnactyna. biactomep.
OmnonotBopenue. OHTOreHe3. BHyTpeHHee ormiogoTBopeHue. HapyxHoe OII0I0TBOpPEHHE.
3apoapiiieBble TUCTKU. OpraHorenes. [laprenorenes. OmOpuonansHoe pa3puthe. [locTamMOproHanbHOE
pazButue. @uinorenes. Jkroaepma. DHToaepMa. Mesoaepma.

Mexnpenmernblie cB3i. Heopranndeckas xumusi. XMMHUYECKHE 3JIEMEHTHI IEPUOIUYECKON
cuctembl J[.M.MenneneeBa. Monbl (kKaTHOHBI M aHUMOHBI). Boja u Apyrue HeopraHMYeCKHe BEIIECTBA,
CTpOEHHE MOJIEKYT M cBoMcTBa. Jluccommanus snekTpoiauToB. Opranuyeckas xumus. OCHOBHBIE
Tpynmnel  opraHudeckux coenuHeHuit. bydepubie pactBopbl. ®dusuka. OcMoTHYECKOE aBJIECHUE.
Hubdy3us u ocmoc. boranuka. OcOOEHHOCTH CTPOEHHUS KJIETOK pacTeHuil. OTIW4us pacTeHUH OT
AKHUBOTHBIX. 300J10TUsI. OCOOEHHOCTH CTPOCHUS KIETOK KUBOTHBIX. OTINYMS )KUBOTHBIX OT PACTEHUH U
rpudoB

Boranuka. OcoOEHHOCTH CTPOEHUS U Pa3MHOKEHHUS pacTeHHil. BereratnBHoe pa3MHOKEHUE.
[IpuBuBku. Opransl pacteHuil, ux crpoenue u ¢yHkuuu. CTpoeHHE IBETKAa — OpPraHa CEeMEHHOTO
pasMHokeHus. OnbutieHue. 3oosorusi. OCOOEHHOCTHM PAa3MHOMXKEHHUS SKUBOTHBIX  Pa3IMYHBIX
cucremaruyeckux rpynn. CrocoObl OMIOAOTBOPEHUS y KUBOTHBIX. [locToMOpHOHaNbHOE pa3BUTHE
HaceKOMbIX. Llukn pa3BuTus 3eMHOBOJHBIX. AHaToMHs. OCOOEHHOCTH SMOPHMOHANBLHOTO PA3BUTHUS
YelnoBeKa

Pa3nen 3.Penrenue 3aga4 nmo reme «I'enernka»-11 yacos

3akpensieHue OCHOBHOI'O CO/IePKAHUSA TeM B X0/ie PellleHUs OMOJOrHYeCKUX 3a1ay:
1-2-4. Heszasucumoe Hacredosanue npusHaKos
[Ipenmer, 3a1aun U MeTO/1bI TeHETUKU. OCHOBHBIE pa3/ieibl TeHETUKU. MecTO reHETUKU Cpean
OMOJIOTUYECKUX HayK. 3HAueHHE TEeHETUKH B pa3paboTke MpobIeM OXpaHbl HPUPOIBI,
3JIpaBOOXPAaHEHMSI, MEIUIIUHBI, CEIbCKOTO X03sicTBa. [IpakTHueckoe 3HaYeHUEe TeHETHKH.

I''MeHaenp — 0CHOBONOJIOXKHUK I'€HETUKU. MeTOo1 T€HETUIECKOTO aHaJinu3a, paBpa60TaHHHﬁ
I"'Mengenem. I eHeTHUYeCKas CHMBOJIHKA. HpaBI/ma 3aIllMCU CXCM CKPCIIUBAHUA.

HacnegoBanue npu MOHOFI/I6pI/II[HOM CKpCIIMBAaHUH. I[OMI/IHE[HTHBIC H PCUCCCUBHLIC
IIpU3HAKH. HepBHﬁ 3aKOH MeHgens - 3aK0oH e)lI/IHOO6pa3I/I$I FI/I6pI/I,[[0B MEpBOr0 MOKOJICHUA. BTOpOI>'I
3aKkOH MeHgens - 3akoH pacICIlNICHU. HpaBI/IJ'IO YUCTOTBI TaMCT. I_[I/ITOJIOF NYCCKHUEC OCHOBBI
PaCIICIUICHUA TIPpU MOHOTI/I6pI/I,Z[HOM CKpCUIMBaHUU. CTaTHCTUYCCKUI XapaKTep paClICIIIICHHA.



[TonsTue o renax u ayuiensx. @eHorun u reHotull. ['omo3urora u rerepo3urora. Pacuerienue
IIPY BO3BPATHOM U aHAIU3UPYIOIIEM CKPEILVBAHUU.

HacnemoBanme nmnpu  auruOpuaHoM — cKpemuBaHud. Hes3aBucuMoe KOMOWHUpPOBaHUE
HE3aBHUCHUMBIX I1ap IPU3HAKOB - TPETHH 3aKOH MeHnnend. LluTosornueckrue OCHOBBI HE3aBUCHMOIO
KOMOMHHUPOBAHUS Map MPU3HAKOB.

4-6.  Bszaumooeiicmeue aniebHbIX U HeANlebHbIX 2EHO8.

HacnenoBanune mnpu B3auMMOACHCTBUM ajUIebHBIX TeHOB. JlomuHupoBaHue. Henomanoe
nomuHupoBanue. Kogomuuposanue. CBepx1oMuHUpOBaHUE. MHOKECTBEHHBIN ajlIEIU3M.

B3aunmoseiictBue HeayutenbHbIX TeHOB. HoBoOOpa3zoBanus npu ckpemuBanui. OcoOEHHOCTH
HACJIEJOBAaHUS  KOJMYECTBEHHBIX Mpu3HakoB. KommumMeHntapHocTs. Omnucras. [lonumepus.
MHoxecTBeHHOE aAeicTBUE TIeHOB. [IprMepbl MHOKECTBEHHOTO JCMCTBUA I'€HOB. B03MOXHBIE
MEXaHU3MBbl OOBSCHEHHUS 3TOro sBJEHUS. ['€HOTMN Kak IEJIOCTHAs MCTOPUYECKH CIOKUBIIAsICS
cucTema.

6-8. Xpomocomnas meopus HacreOcmeeHHOCMU.

SIBneHMEe CIEIUIEHHOrO HAaCJlEeNOBaHWS W OrPaHUMYECHHOCTb TPETHErOo 3akoHa MeHnens.
3nauenue pabor T.I'MopraHa u ero mKOJbl B W3Y4YEHHUU SIBJICHHS CLEIUICHHOTO HaCJEJOBaHUS.
Kpoccunrosep, ero Ouonormueckoe 3HaueHue. [‘eHernueckue KapTbl XpomocoM. OCHOBHBIE
MOJIOKEHUSI XPOMOCOMHOM Teopuu HacieacTBeHHocTu. Bxian mkomnsl T.I.Moprana B pa3zpaboTky
XpPOMOCOMHOM TEOPUH HACJIEICTBEHHOCTH.

8-10. ['enemuxa noaa.

I'enetnka mnosa. [lepBHuHBIE W BTOPUYHBIE IOJOBBIE NPHU3HAKA. XPOMOCOMHAs TEOPHS
omnpeeNneHus noJjia. ['omoraMeTHbIA M TeTeporaMeTHbI 1oy Tumel onpeaeneHus noja. MexaHnusm
MOJIEP>KaHUs COOTHOIIEHUS NoJIoB 1:1. HacnmemoBanne mpu3HAKOB, CHETVIEHHBIX C TTOJIOM.

10. 3axonomepHocmu U3MEHYUBOCIU.

N3menunBocTh. Knaccudukarus 13MEHYMBOCTH C TTO3UIIMI COBPEMEHHOM T'e-HETHUKH.

®enorunuyeckas (MoaupuKallMOHHAsE M1 OHTOT€HETHYecKast) U3MeHUMBOCTh. Hopma peakuuu
U ee 3aBUCUMOCTh OT TeHoTuna. CTaTUCTHYeCKHEe 3aKOHOMEPHOCTH MOJIU(UKALUOHHON
W3MEHYMBOCTH; BApUALMOHHBIN P M BapUAILlMOHHAS] KPUBAs.

l'enoTunuueckass  (koMOWHATHBHAsT W MYTAllMOHHAs)  M3MEHYMBOCTh.  3HA4YCHHUE
KOMOMHATHUBHOW M3MEHYMBOCTU B OOBSCHEHUU HBOJIIOLMOHHBIX MPOILIECCOB, CENEKIUN OPraHU3MOB.
MyranuoHHasi U3MEHYMBOCTb, €¢ BUJIbl. Myrauuu, ux npuyuHbl. Knaccuduxaius Myranuil 1o
XapakTepy H3MEHEHHUs TeHOTHUINa (TeHHbIe, XPOMOCOMHBIE, T€HOMHbIE, LHUTOIUIaA3MATUYECKUE).
[TocnencTBus BAMSHUSA MyTareHOB Ha OPraHu3M. Mephl 3alUThl OKPYKaOUIEH Cpeibl OT 3arpA3HEHUs
MyTareHamMu. 3aKOH TOMOJIOTMYECKUX pPSAJOB B HacieAcTBeHHON wu3meHunBocTH. H.M.BaBuiosa.
DKCHEepUMEHTAIBHOE MOJYyYEHUE MYTALUH.

12. I'enemuxa uenosexa

I'enetuka uyenoBeka. YenoBek Kak OOBEKT TEHETHYECKHX HCCIEAOBaHUA. MeTo-abl
W3YYEHUS HACJIEICTBEHHOCTH YEJIOBEKAa: T'€HEeallOTWYeCKUl, OJIM3HEIOBbIN, IUTOreHEeTHYECKUH,
rUOpUAU3AIST COMATHYECKUX KIETOK.

HacnenctBennsie 60Jie3HM, HX pacHpOCTpAHEHUE B TMOMYJSAIUAX 4YelloBeKa. Mepsl
MpoUIAKTUKKA HACJIEICTBEHHBIX 3a00s1eBaHMil yenoBeka. BpenHoe BiMsHUE alKorosis, HUKOTUHA U
HapKOTUYECKUX BEILIECTB Ha HaCJIEICTBEHHOCTh YEJIOBEKa. Menuko-reHeTnyeckoe
KOHCYJIbTHUpOBaHKE. KpUTHKa pacCUCTCKUX TEOPUH C MO3ULINNA COBPEMEHHOM F€HETHUKH.

OcHoBHbIe noHATHSA. ['eHeTnka. ['ubpunonornueckuit meron. HacneactBeHHOCTh. MI3MEHUMBOCTD.
Annens. AnbrepHaTuBHbIe Npu3Haku. ['eHotun. ®enortumn. I'ereposurora. I'omosurora. I'mbpu.
JIOMMHaHTHBIM Npu3HaK. PerneccuBHBbIN NpHU3HAK. AHaIM3UpPYIOLIEe CKpellnBaHue. BosBparHoe
ckpemuBanue. Jlurereposurora. IlomuruOpugHoe ckpenuBanue. KommiumeHntapHoe eicTBHe
reHoB. Onucta3. [lomumepus. Ilneiiorponus. MHokecTBeHHBIM annenu3Mm. KomoMuHupoBaHUE.
CeepxnomunupoBanue. HemnosHoe nomuHupoBanue. CIEIUIEHHOE HacleoBaHME. [ 'pynmsl
cuemienus. Kpoccunrosep. KpoccoBepHble 1 HEKpOCCOBEPHBIE raMeThl. AyTOCOMBI. I 'eTeporamMeTHbI
noJs. 'omorametssiil nos. CLENJIEHHOE ¢ MOJIOM HacienoBaHue. PeHoTunudeckas: U3MEHUYUBOCTD.




MoudukannoHHas ©3MEHYHBOCTh. Bapuanrta. Bapuanumonnsiii psa. Bapuannonnas kpusas. Hopma
peakuuu. OHTOreHeTHYecKass H3MEHUMBOCTb. |'€HOTMNMYECKas W3MEHYMBOCTh. MyTalnoHHas
U3MEHYUBOCTb. Myranuu. Myrarensl. ['eHHble Myranuu. ['eHOMHBIE MyTanuu. XpOMOCOMHBIE
myranuu. KomOuHaTMBHAas HW3MEHUYMBOCTh. lluTomnmasmaruyeckas HM3MEHYMBOCTh. CIHOHTAaHHBIC
MyTtauuu. JleraapHble MyTaluu. 3aKOH TOMOJIOTMUECKUX PSIIOB B HACJIEICTBEHHON U3MEHUNBOCTH.
I'eneruka uenoseka. Hacnencrsennsle 0osne3Hu. AnbOuHu3M. binsHenoswlii meroa. I'emoduius.
I'uOpuam3anus coMaTHYecKux KIETOK. MeauKo-TeHeTHIeCKOe KOHCYAbTHpoBanue. [lommmakTumus.
[TonmymAMOHHBINA METOA.

Mexnpenamernblie cBsi3u. Okojoruss. OxpaHa @OpUpOAbl OT BO3AEHUCTBUS  XO34MCTBEHHOU
JESITEIbHOCTH 4ejoBeka. Teopusi 3BOMOLUHU. 3HAYEHHE H3MEHYMBOCTH B 3BosonMH. Pusuka.
HNonusupyroree usnydeHue, NOHATHE O J03€ U3ITyUYCHUs U OMoJIoTHYecKoi 3amuTe. Xumusa. OxpaHa
MIPUPO/IBI OT BO3JAEHCTBUSI XUMUYECKUX IIPOU3BO/ICTB.

Heopranunueckas xumus. OxpaHa HOpUPOAbI OT HETaTUBHOIO BO3JEHUCTBUS OTXOJIOB XMMHUYECKHX
npou3BojicTB. Dusuka. PentrenoBckoe uznydenue. [lonsTue o n03e u3aydeHus U OMOJIOTHUYECKOM
3alluTe.

3auém no xypcy «Pewenue buonocuueckux 3a0a4 8 xooe noocomosxku k EI'9» - 1 uac

Ilpoexmuas oesmenvHocmov — 2 uaca
Tembl TBOpUeCKUX pabOT A7 IPOEKTHON NEeSTENbHOCTH MIPUBEAEHBI B MpHtokeHnn Ne 3.

Peszepsnoe epems — I uac

TPEBOBAHUS K YMEHUSIM U HABBIKAM
Yuawueca ooncuut 3namo:

e  OCHOBHbBIE MOHATHUS MOJIEKYISIPHON OMOJIOTUH, LIUTOJIOTUHA U I'€HETHKHU;

e AJTOpHUTMBI pELICHHs 3a/1a4, HE BXOISIINE B 00s13aTeNIbHbIII MUHUMYM 00pa3oBanus (6a30BOro
Y TIOBBIIIEHHOTO YPOBHSI CJIOKHOCTH);

e Odopmnenue 3agau Ha Ennnom ['ocynapcTBeHHOM 3K3aMeHe 10 OMOJIOTHH;

Yuawueca oonscnvt ymems:

e Pemare HecTaHAApPTHBIE OMOJIOTHYECKUE 33/1a4M, UCIIONb3Ysl pa3IMYHbIe allTOPUTMBI
peleHus;

e Pemare pacuéTHble OMOJOrMYECKHE 3aJaudl C IPUMEHEHHE 3HAaHUH 110 XUMUU U MaTeMaTHUKe;

e VYcraHaBIMBATh NPUYUHHO-CIIECTBEHHBIE CBA3H, JIeJIaTh 0000IEHHs, ONOJHATh U
CHUCTEMATHU3UPOBATh MOJTYYECHHBIE 3HAHUS;

e [IpuMeHsATH 3HAHUS B HOBBIX U U3MEHEHHBIX CUTYalIUsAX;

e Pemare OuosOTHYECKUE 33/1a41 Pa3HBIX YPOBHEH CIIOKHOCTH, COOTBETCTBYIOIIUE
TpeboBanusM BY30B ecTecTBEHHO-HAYYHOTO MPODUIIS;

e [lonp3oBaTbes pa3IMUHBIMU OCOOUSMHU, CIIPABOYHON IUTEPaTypol, IHTepHET-MCTOUHUKAMH.

NH®OPMAINNOHHOE OBECITIEYEHUE
Memoouueckue nocoous u 0OnoJIHUMENbHAA TUMEPAMYPA

Jumepamypa ons yuumens.
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10.bosroBa U.B. Coopuuk 3anau mo obmiei 6uonoruu. — M.; «Onukc 21 Bex», - 2005.
11.Kamenckuii A.A. buonorus: IlomHeli Kypc 001eo0Opa3oBaTebHOM CPETHEH IIKOJIBI:
12.Y4ebGHoe nocoOue it MKOJHHUKOB U a0UTYypUEeHTOB - M: Dk3ameH, 2002. - 448 c.
13.2Kepebmosa E.JI. buonorus B cxemax u tabmunax: [locobne amsi mKOJIBHUKOB U aOUTYPUEHTOB -
CII6: Tpuron, 2005. - 128 ¢. M: JIpoda, 2005. - 240 c.

14 .Jleme3a H.A., Kamumrok JI.B., JIucos JI.I. buonorust B Boripocax u otBeTax. - M.: Posbd. 1999. —
496c.

15.borganosa T.JI., CononoBa E.A. buonorus. CripaBouHoe nocoOue st CTapIIeKIaCCHUKOB U
noctynatomux B BY3s1. — M.: ACT-IIPECC ILIKOJIA, 2002. — 816c¢.

16.Kupeea H.M. buosorus st mocrynatommx B BY3s1. CriocoObI pemeHus 3a/1a4 1o TeHEeTHKE. —
Bonrorpaa: Yuurens, 2003. — 50c.

17.Camoyuurens ans pemeHus 3aaay no renetuku. 2 yactu. .M. I[lonropHosa. B «Ilepemena1988r.
18.® K. AnensmuH. 3aaun o reaeruke. [locooue mis aburypuentoB BMA..,1997T.

19.Mopton JIxxenkunc. 101 kmroueBas uaes: reaeruka. — M.: D ANP-TIpece, 2002.

20.ITetpocoBa P.A. OcHoBBI reHeTHKH. TeMbl mKoIbHOTO Kypea. — M.: [Ipoda, 2004. — 96¢.
21.MamonroB C.I'. bruostorus: [TocoOue Jutst mocTynaronux B By3bl. — M.: Beicmas mkoma, 1992.
22.®muat P. Bronorus B mdpax. — M.: Mup, 1992.

23.1ananenok E.C., Kamurok JI.B., JIucoB H.JI. Tectsr mo 6monorun. — M.: Posted, 2001. — 384¢

Multimedia — noodeparcka kypca «obwan ouonozusn»
1.OtkpeiTas 6uosnorus (Bepcus 2,6). @uzukoH, 2006
2.«Kupunn u Medoauii. 10 k1. O6mias 6uoaorus»
3.«Kupumn u Medoauii. 11 k. O6mias 6uomorus»
4.0OcHoBbI 0011e# 6nosnoruu, 9 kimace («1C:006pazoBanuey, 2007)
5.buonorus, 10 knacc («1C:O6pazoBanuey, 2008)
6.9nexTponnsie yueOHukn A.B.ITumeHnoBa
7.ABTOpckue mUGpPOBBIE 00pa30BATEIbHBIC PECYPCHI
8.Jpyrue DOP Ha ycMOTpeHUE yUUTENS

Humepnuem-pecypcol
1.http://www.eidos.ru — Diigoc-eHTp AMCTAaHIIMOHHOTO 0Opa30BaHMUs
2.http://www.km.ru/education - YueOnsle MaTepuaisl U ciioBapH Ha caiite «Kupumt u Medoauii»
3.http://school-collection.edu.ru/catalog/search - Exunast kosutekius mudpoBbIiX 00pa3oBaTeIbHBIX
pecypcoB
4.http://window.edu.ru/window/ - eaquHOE OKHO JOCTYIa K 00pa3oBareibHbIM pecypcam HTEpHET 1o
OMOJIOTHH.
5.http://www.5ballov.ru/test - Tect s aOUTYpHEHTOB 1O BCEMY IIKOJILHOMY KypCy OHOJIOTHH.
6.http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHHKAIIMOHHBIE BAKTOPHHBI 110 OHOJIOTHH -
9KOJIOTHHU Ha cepBepe BOpOHEKCKOro yHHBEpPCUTETA.
7.http://chashnikil.narod.ru/uchutil45.htm - Karamor cceiiok Ha 00pa3oBaTeNbHBIE PECYPCHI
WuTepHera no pasaeny "buonorus".
8.http://ic.krasu.ru/pages/test/005.html -TecTsr mo GuosorHH.
9.http://www.kokch.kts.ru/cdo/ - rectupoBanne On-line o Ouonoruu i ydammxcs S-11kmaccos.
11./Ipyrue WHTEpHET- PeCypCchl HA YCMOTPEHHUE YUUTEIS U 00YyUaIOIIHXCSI

Pecypcol oucmanyuonnozo ooyuenus
1.http://www.informika.ru/- oGy4arommx nporpaMm 1mo OHOJIOTUH U XUMUH.
2.http://testipobiologii.ucoz.ru/ - Tectsl mo Guonoruu ot yautess ounonoruu Mypomuesoit FOnmuu
BnangumMupoBHBI (aBTOPCKUI MEPCOHANIBHBIN CalT)



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://testipobiologii.ucoz.ru/

3.http://www.ballov.net/login.php - TecTsl Ha cTpanuiie MeKTpOHHOTO AHEeBHUKA ballov.net(aBTropckue
pecypcehl)

Oobopyooeanue
1.WurepakTuBHas nocka Hitachi wimm mynsTumenuitHblil mpoekTop
2.KommbroTep ¢ mporpaMMmaMu makera «1 momMomnip»
3.0prrexHuka
4. VlatepHeT pecypc
5. JlunakTuueckue pecypcbl kabuHera OMOJIOTHI
6.Pecypc mkoJIbHOM OMOIMOTEKN
7.90P paznuyHoro xapakrepa (CM. BbILIE)


http://www.ballov.net/login.php




	Формой отчётности по изучению данного курса может быть:
	 Составление биологических  задач, интеллект-карт, кроссвордов, создание презентаций,  по  темам элективного курса;
	 Зачёт по решению задач базового уровня и повышенного ;
	 Контрольная работа по решению задач по материалам Единого Государственного экзамена по биологии 2011года (задания уровня А, В, С);
	 Защита проектных работ.
	Учащиеся должны знать:
	 Алгоритмы решения задач, не входящие в обязательный минимум образования (базового и повышенного уровня сложности);
	 Оформление задач на Едином Государственном экзамене по биологии;
	Учащиеся должны уметь:
	 Решать нестандартные  биологические задачи, используя различные алгоритмы решения;
	 Решать расчётные  биологические  задачи с применение знаний по химии и математике;
	 Устанавливать причинно-следственные связи, делать обобщения, пополнять и систематизировать полученные знания;
	 Применять знания в новых и измененных ситуациях;
	 Решать биологические задачи разных уровней сложности, соответствующие требованиям ВУЗов естественно-научного профиля;
	 Пользоваться различными пособиями, справочной литературой, Интернет-источниками.
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	 Решать нестандартные  биологические задачи, используя различные алгоритмы решения; (1)
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