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HOACHUTEJIbBHAA 3AIINCKA

[Tporpamma BHEYPOUYHOU JIESITENbHOCTH «Pemenne OHMOJIOTUIECKHIX 3a1a9»
OOLIEMHTEIUIEKTYaIbHOE HalpaBJeHKe, CO3/l1aHa Ha OCHOBE aBTOPCKOMN MPOrpaMMbl BHEYPOUHOU
nestenbHOCTH 1oj pykoBojcTBoM T.}HO. Turtapenko — Kosmuna, T.IL.Ilapanosckoii, T.E.
[TaBnoBa (Ilporpammsl snexkTuBHBIX KypcoB 10-11 ximacc COopuuk 4 Cusosrnazos B.W.,
Mop3syHnosa U1.B.)

[Ipennaraemeiii kypc pacuumtan 34 yaca (1 wac B Henemw), ow nodoeporcusaem u
yenybonsem 6azo8vle 3HaAHUA NO OUOLO2UU U HANPABILEH HA hOpMUPOSaHUe U pa38umue OCHOBHbIX
VUEOHBIX KOMNeMmeHYUll 8 X00e peulerusi OUOI0SUYECKUX 3A0aH.

Craryc 10KYMeHTa
[Iporpamma (akynpTaTiBa 10 OMOJIOTUN COCTABJIEHA HA OCHOBE HOPMATUBHBIX JTIOKYMEHTOB:
eDenepanbubiii 3ak0H P® ot 29.12.2012 Ne 273-®3 "OO6 o6pazoBanuu B Poccuiickoit
®denepanuny, cT. 2, 1. 9;
o OeepalbHBIN TOCYIaPCTBEHHBIN 00pa30BaTeNIbHBIN CTAHIAPT;
enuckMo MunucTepcTBa o6pazoBanuss U Hayku P® ot 19 ampens 2011 r. Ne 03-255 «O
BBE/IEHUU  (elepaibHOTO TOCYJapCTBEHHOTO  00pa3oBaTeIbHOrO  CTaHAapTa  oOLIero
00pazoBaHUs»;
® henmepabHBIA TMEpeYeHb Y4EOHWKOB, PEKOMEHJIOBAHHBIX MUHHUCTEPCTBOM OOpa3oBaHHS M
Hayku P® Kk wucnonp3oBaHHIO B 00pa3oBaTeIbHOM IMporecce B 00Ieo0pa3oBaTebHbBIX
yupexJieHusx, Ha 2024-2025 yyebHoro roja.

Konuenuusa npozpammsl Kypca 3akitoyaeTcsi B TOM, 4To €€ pa3paboTKa CBsi3aHa C
pa3pabOTKOM CHCTEMBI CIIEIUATU3UPOBAHHON MOATOTOBKU (MPOPUIHLHOTO OOYUYEeHHsI) B CTAPIINX
KjlaccaXx M HallpaBjJeHa Ha peal3allio JIMYHOCTHO - OPUEHTHPOBAHHOIO Ipoliecca, MpU
KOTOPOM  MaKCHMaJbHO  YYMTHIBAIOTCS  HMHTEPEChl, CKIOHHOCTH, U  CIIOCOOHOCTHU
cTapuiekiaccHUKOB. OCHOBHOI aKLIEHT Kypca CTaBUTCS HE HA MPHOPUTETE COJAEP)KAHMS, a Ha
MPUOPUTETE OCBOEHUS Y4YalIUMUCS CIIOCOOOB JEHCTBUI, HE HaHOocs yiepd caMomy
COJICP’KaHUIO, T.€. PAa3BUTHIO MPEIMETHBIX U MEXKIPEIMETHBIX KOMIIETEHIIMH, YTO HaXOAUT
OTpa)keHHE B KOHTPOJIbHO-U3MepuTeNnbHbIX MaTtepuanax EI'D. Kypc TecHo cBsizaH ¢ ypokamu
obmeli Owosoruu U cooTBeTcTByeT TpeboBanusim PI'OC.

Axmyanbnocmy yMEHHsI peliaThb 3aJauyd [0 OWOJIOTMHM BO3PAacTaeT B CBS3H C
BeenenueM EI'D mo Ouonoruu, a Takxke C TeM, 4TO HEOOXOJMMO NMPUMEHSTh 3HAHUS Ha
npakTuke. Kypc TecHO cBsA3aH ¢ ypokamu oOImieil OHOJIOTMM U COOTBETCTBYET TpeOOBaHUSIM
dIr'ocC.

Pemenue 3a1a4 Mo OWOJIOTMH J1aeT BO3MOYKHOCTb JydIie [T03HATh
(byHIaAMEHTAJIbHBIC 00IIeONOIOTHYECKUE  TOHATHS,  OTPAXAlOIIMe  CTPOCHHE |
(GYHKIIMOHUPOBAHUE OMOJIOTMYECKHX CUCTEM HAa BCEX YPOBHSX OpPraHHM3allid JKU3HU.

Pemienue 3amad mo OMOJIOTHH MO3BOJSET TaKXKE YIIyOMTh M 3aKpEHUTh 3HAHHS IO
pasnenam obmeit  Omonornu. OTpOMHYIO Ba)XHOCTh B HENPEPHIBHOM  0Opa3oBaHUU
MPHOOpPETAlOT  BOMPOCHI  CaAMOCTOSITENIBHOM ~ paboOThl  y4yallMXcsi, YMEHHE  MBICIUTh
CaMOCTOSITENIBHO M HaxoguTh pemieHune. Co3MaloTcss YCIOBHS ISl  MHIUBUIYAIbHOU H
rpynmnoBoit  ¢opM JAedaTenbHOCTH ydamuxcs. Takoe codyeraHue JABYyX (GopM oOpraHuzaluu
CaMOCTOSITENIBHOM  pa0OThl HA ypoKaxX aKTHBU3UPYET CHa0bIX y4yallMXCAd U JIaeT
BO3MOXHOCTh U depeHIpoBaTh MOMOIb, CIOCOOCTBYET BOCHUTAHHIO B3aHMMOIIOMOIIN U
kojuiekTuBu3Ma. Co3/laeT Takke YCIOBHS Ui OOydeHHs y4alluXcsi CaMOKOHTPOIIO U
camoolieHke. ITo (opMHpyeT TBOPYECKOE OTHOIIEHHWE K TpPYyAYy BaKHOE [UIS 4YelOoBEeKa
mo00i mpodeccuu U SBISETCS BaXKHBIM YCIIOBHEM YCIEIIHOTO, KAUeCTBEHHOTO BBIMOJHEHUS
AM CBOHX OOs3aHHOCTEM.

Ocodennocmamu _npozpammsl _KypcasBISETCS TECHas CBsI3b €ro COJEp)KaHUs C
ypokamMu oOImIeii OWOJIOTHH U COOTBETCTBHE TpeboBaHUsIM [OCymapCTBEHHOTO CTaHIApTA.
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[Tonbop MmarepuanoB Ui 3aHATHHA OCYIIECTBISIETCS ~ Ha OCHOBE KOMIIETEHTHOCTHO -
OPUEHTUPOBAHHBIX 3a/laHUI, HANpaBICHHBIX HAa  pPa3BUTHE TPEX ypPOBHEH OOYUEHHOCTH:
PENPOAYKTUBHOIO, IPUKIIATHOIO U TBOPUYECKOTO.
Llenvio kypca asnaemcea:

e CopeiicTBoBaTh (DOPMHUPOBAHHIO MIPOYHBIX 3HAHUK TIO OOIIEeH OHWONOTHH, YMEHUH U
HAaBbIKOB pelleHus 3a1a4d i caaun EI'D.

¢ O000mNTh, CUCTEMATU3UPOBATh, PpACHIMPUTh M  YIIYyOUTh 3HAHUS  y4alllUXCS
c(OpMHUPOBATH/aKTyaTH3UPOBATh HABBIKH PELICHHUSI OMOJIOTUYECKUX 3a]ad Pa3IUYHBIX THUIIOB.

e JlaThb yYEHUKY BO3MOYKHOCTb pPEaIN30BaTb CBOM HHTEJICKTYaJbHBIE U TBOPYECKHE
CIOCOOHOCTH, WMEIOIIMECS 3HAHWA W YMEHHS B JIDYTUX 00JacTAX JeSTeIbHOCTH TIpU
BBINIOJIHEHUH MPOEKTHON pabOTHI.

e JlaTh y4€HUKY BO3MOYKHOCTb OLICHUTh CBOU CKJIOHHOCTH M MHTEPECHI K JaHHOI 00JacTH
3HAHUA

3adauu:

1.dopMupoBaTh CUCTEMY 3HAHUM MO0 TJIABHBIM TEOPETHYECKUM 3aKOHAM OHOJIOTHH.

2.CoBepIIIeHCTBOBATh YMEHHUE pElIaTh OHOJIOTUYECKHE 3a7a4d PENpOAYKTUBHOTO ,
MPUKIIATHOTO ¥ TBOPUYECKOTO XapaKTepa

3.Pa3BuBaTh KIOYEBBIC KOMIIETEHIIMH ;| y4eOHO - TTO3HABATEIbHbIE, HHOPMAIIMOHHBIE
, KOMMYHHKATUBHBIC ,COIIHATHHBIC.

4.Pa3BuBaTh OMOJIOTUUECKYIO WHTYHIINIO, BEIPAOOTATh OMPEACICHHYIO TEXHHUKY, YTOOBI
OBICTPO CIPABUTCS C MPEIOKEHHBIMHU IK3aMEHAITMOHHBIMU 33/ TaHHSIMHU.

bnazooapa ¢pakyremamuenomy Kypcy no oOuonocuu 8bInoiHAEmMca HeCKONbKO
dynkuuir:

1. TlonmepxuBaeTcs U3ydeHHe OMOJOTHUU Ha 3alaHHOM CTaHAApTHOM ypoBHe. Kypc
«Pemenne OMOJOrMUECKUX 3a7au» IMOMOTAaeT 3aKpeNuTh W YIIIYOUTh YPOBEHb 3HAHWM 10
OMOJIOTHH, TPUMEHHUTD ITH 3HAHUS IMYTEM pPEIIeHUs OMOJIOTHYECKUX 3a/1a4.

2. OcymecTBiseTcs JTMYHOCTHO-OPUEHTUPOBAHHBIN ToAX0od B oOyueHun. To ecTh
YUUTBHIBAIOTCS MHAMBUAYAIbHbIE CKIOHHOCTH U CHOCOOHOCTH yYalllUXCsl U CO3/IAl0TCS YCIOBUS
Ui 00y4€HHUS UX B COOTBETCTBHH C PO(ECCHOHATbHBIMU HHTEpECaMHU.

Ilnanupyembstii pezyiomam
B pezynvmame _npoxozicoenus npozpammul Kypca ooyuarouiuecs 00aHCcHblL:

e lcnonp3oBaTh o0OmME TMpUEMBbI pabOTBl C TECTOBBIMHU 3aJIaHUSIMHU Ppa3IM4YHOM
CJIO’)KHOCTH, OPUEHTHUPOBATHCS B MPOIPaMMHOM MaTepHasie, YMETh Y€TKO (OPMYJIUPOBATH CBOU
MBICITH

e VYMeTh NPaBUIBHO PACHpPENesATh BpeMs IPH BBITIOJIHEHUH TECTOBBIX paloT.

e O060OmAarpr W MNPUMEHATh 3HAHUS O KJIETOYHO-OPraHM3MEHHOM YPOBHE OpraHH3aIllH
JKU3HH.

e (O0006mAaTh ¥ MPUMEHSTH 3HAHUS O MHOTOOOpa3uKu OPraHU3MOB.

e ComocTaBisiTh OCOOCHHOCTH CTPOCHHUS U (YHKIMOHUPOBAHHS OPraHU3MOB Pa3HBIX
1IapCTB.

e ComocTaBisITh OMOJOTHYECKUE OOBEKTHI, MPOLIECCHL,ABIECHUS, MPOSBISIONIUXCA Ha BCEX
YPOBHSIX OpraHHU3alluu )KU3HU.

e VYcTaHaBNIMBATh MOCIEIOBATENLHOCTh OMOJIOTHYECKUX OOBEKTOB, MPOIIECCOB, SIBICHUH.

o [IpumeHsTr OHONIOTHYECKHE 3HaHUSIT B MPAKTUUYECKUX CUTYyaUUAX(IPAKTHUKO-
OPUEHTHUPOBAHHOE 33J]aHUE).

e PaboTaTh ¢ TEKCTOM WM PUCYHKOM.

e (OO0o00maTh u MPUMEHSTh 3HAHUS B HOBOW CHUTYaIlUH.

e Pemars 3a7auu MO HUTONOTHM 0A30BOTO YPOBHS M TOBBIINIEHHOTO HAa MPUMEHEHUE
3HAaHUU B HOBOUW CUTYallUH.




e Pemate 3a7auu 10 reHeTUKE 0A30BOTO YPOBHS U MOBBIILIEHHOTO Ha IPUMEHEHNE 3HAHUMN
B HOBOU CUTYyallUH.

e Pemare 3amaun  MOJIEKYISIpHON OWojoruu ©a30BOTO YpOBHS M TOBBIIICHHOTO Ha
IIPUMEHEHHE 3HaHUI B HOBOU CUTYallUU.

Cmpykmypa npozpammet. Kypc onupaeTcsi Ha 3HaHUs, OJy4eHHbIE IPU U3YYEHUU
Kypca ouosoruun 10 ximacca. CoaeprkaHue MporpaMMbl BKITFOYAET 3 OCHOBHBIC pa3jiena:
pelieHre 3ajad o MOJIEKYJISIPHON OMOJIOTUH, PEICHUE 3aJ1ad 10 [IUTOJIOIUH, PELIEHUE 3a/1ad
10 T€HETHKE, IaHHbIE pa3zeiibl IENATCA Ha TEMBI, U KaxkJ1as TeMa QaKyabTaTUBHOIO Kypca
SBJIIETCS MTPOJOJDKEHUEM Kypca 6uosoruu. OCHOBHOM TUI 3aHATUH - IpakTUKyM. {151 HanOouiee
YCIICIIHOTO YCBOCHHUS MaTepHaja IIaHUPYIOTCS pa3inyHble GOPMBI pabOTHI C yJaITUMHCS:
pa3zHooOpa3HbIe POPMBI pabOTHI C TEKCTOM, TECTAMH, BHIITOJHEHHE TBOPUYECKUX 3aqannuid. Ha
KaXKJIOM 3aHSTHH y4JalllUMCs PpEKOMEHAYETCsI CepHsl 3aJaHH, YacTh KOTOPBIX BBIMOIHSETCS B
KJIacce, a 4acThb - JI0Ma CaMOCTOSITeNbHO. [1J11 MPOMEKYTOUHOTO KOHTPOJIsAi- 3 TECTUPOBAHUS B
¢dopme EI'D, 1 HTOroBOro KOHTPOJISI— 3a4eT Mo Kypcy «PelieHne OMOIOrHUecKrX 3a/1a4 B X0
noarotoBku k EI'O» u npoekTHas aesrenbHOCTh. Kype peanu3yeT KOMIEeTeHTHOCTHBIMH,
JESITETFHOCTHBIM U WHIMBUIYAIbHBIN MOJIXO0 K 00y4eHHI0. JlesITeIbHOCTHBIN TI0/IX0/T
peayinzyeTcsi B IpOLeCcCce MPOBEIECHUS CAMOCTOSITENbHBIX U MPAKTUYECKUX paboT C yyalinumucs,
COCTaBJIISIET OCHOBY Kypca. JleaTeIbHOCTh yUUTeNsl CBOAUTCS B OCHOBHOM K KOHCYJIBTUPOBAHHUIO
YYaIInuXCsl, aHAJTU3y B pa300py HanboJiee MpoOJIEMHBIX BOTIPOCOB U TeM. MHIuBUyamn3aius
0o0yueHust JOCTUTAETCS 3a CUET UCIIOJIb30BAaHUA B IIpoLiecce O0YUEHUS nedazocuyecKko
MEeXHON02UU TUYHOCMHO-0PUEHMUPOBAHH020 0bpazosanus « UCY/[»(MHIUBUAYaIbHBIN CTUITH
y4eOHOM 1eATeNbHOCTH).

B noaroroBke u mpoBe/ileHUN YPOKOB JAHHOTO Kypca UCIOJb3YETCS MexHON02Us.
300posbecHepezaroue2o 0oyueHus U 60CHUMAanUs: CO31aHue TICUXO0JOTUYECKOro KoMpopTa,
CaHUTAapPHO-TUTMEHUYECKUX YCIOBUH, ABUTATEIILHON aKTUBHOCTH U JPYIMX KPUTEPUEB, KOTOPHIE
BIIUSIIOT HA YCHEIIHOCTh B O0yYEHHH.

Dopmoii omUEMHOCHIU NO U3VUEHUIO OAHHO20 KYPCaA MOdicem Obliny:

e CocraBieHue OMOJIOTHYECKUX 3ajlad, KpOCCBOPJIOB, CO3/IaHUE MPE3CHTAIUI, M0 TeMaMm
(hakyIpTaTUBHOTO KypcCa;

¢ 3auéT MO pEIIeHHUIO 3a/1a4 0a30BOT0 YPOBHSI U MOBBIIICHHOTO ;

¢ KonTposbHas paboTa no peieHuto 3aa4d no marepuanam Enunnoro ['ocynapctBeHHOTO

sk3amena 1o o6uosnoruu 2020-21 roga (3aganus ypoBHs b, MOBBIIIIEHHOTO YPOBHS CIOXHOCTH,
C);

e 3amuTa MPOCKTHBIX PaboT

e TecToBble 3a1aHusl 110 PEIICHUIO 3a7a4 110 MaTtepuasiaM Ennnoro ['ocynapcTBeHHOTO
sk3amena o ouosioruu 2020-21rona (3ananust ypoBHs b HOBBIIIEHHOTO YPOBHS
cnoxHoctu, C);

COJEPXAHME KYPCA
BBenenue — 2 yaca
1. Bseodenue 6 npeomem

Pecypcel yueOHOTO yernexa: 00y4eHHOCTh, MOTUBAIHS, TAMSITh, BHUIMAaHUE,
MOJANbHOCTb, MBIIIUICHHE, AESITETbHOCTh. KOHTPOIIb, CAMOKOHTPOJIb.
MoTuBalms Ha ycrex: MaTpulla HHAWBHIyaTbHOTO ycIeXa, HHINBUyaTbHAs
MporpaMMa pa3BUTHUS OOIIeYydeOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«OcHosHbie ceoticmaa dncueozo. Cucmemnas opeanuzayus dcusnu»-1 vac



3akpenyeHue 0CHOBHOI'O CO/Iep:KaAHUSA TeM B X0/ie pellleHUs OMOJOrHYeCKUX 3a/1aY:
Buosiorus - Hayka O XU3HM U €€ 3aKOHOMEepHOCTAX. [Ipemmer, 3amayu, METOABI H
3HayeHue Ouonoruu. CBsA3b OWONOTMM C JPYTMMH HAyKaMH, €€ MeCT0 B CHCTEMe
CCTCCTBCHHOHAYYHbIX U OHMOJIOTHYECKUX JAUCHUIIINH. bunonorus B cucteme KYJIBbTYPBI. Mecto
6nosoruu B JOPMHUPOBAHUH HAYYHOTO MHUPOBO33PEHHS U HAYYHOU KaPTHHBI MUPA.
OcHOBHEBIE IMPpU3HAKU KUBOTIO. OnpeﬂeﬂeHHe MMOHATHSA <(CKU3HBY. bHojormueckas
¢dopma CyImiecTBOBaHHMS MaTe€pUd. YPOBHH OpraHU3allMH >KUBOW MaT€pUd W TMPHHIUIBI HX
BBIACIICHU .

OcHoBuble nonsatrus. buonorus. JKusHp. OCHOBHbIE NPU3HAKK >KUBOrO. YPOBHH
OpraHu3aiui KMBOM Matepuu. Mertonsl u3ydenus B Ouonormu. Kierka. Txawp. Opras.
Opranusm. [lonynsuus u Bua. buoreonienos. buocdepa

Paznen 1. Pemmienue 3axa4 no teme «MoJiekyaspHas OuoJiorusi»-6 yacos

3akpenJieHue OCHOBHOI'Q cO/lepPKaHUs TeM B X0/ie pelleHus 0M0JI0rMYecKHX 3a/1a4:
1. Xumuueckuii cocmas knemxu. Heopeanuueckue eeujecmea.

XUMUYECKHE 3JIEMEHTH U UX POJb B KieTke. HeopraHudeckue BeliecTBa U UX pojb B
AKHU3HEJEeSITeNIbHOCTH KJIeTKH. BoJia B KileTke, B3aMMOCBS3b €€ CTPOEHUs, XUMUYECKUX CBOWCTB U
ouonormuecko ponu. ConM HEOPraHWYECKHMX KHUCIOT, HUX BKIaJ B obOecreyeHue
KU3ZHEJEATeNIbHOCTH KJIETKM U MOJJep:KaHue roMeocra3a. MoHbl B KieTKe, MX (YHKIIHH.
OcmoTHueckoe TaBJIeHHe U Typrop B KieTke. bygepHbie ccTeMbl KIETKH.

2. Xumuueckuii cocmas knemku. Yenesoowi. JIlunuowi.

VYrieBoapl B KU3HEACATECIBHOCTH pPACTCHHM, J>XMBOTHBIX, TPHOOB H OaKTepUid.
CrpykrypHble #  (yHKIHMOHAlIbHBIE OCOOCHHOCTM MOHOCAaXapuloB M  JHCAXapUIOB.
Bbuononumeps! - nonucaxapuabl, CTpPOCHUE U OMOJIOTHYECKas POJb.

Kupsl ¥ aunuabl, OCOOEHHOCTM HX CTPOCHHUS, CBSI3aHHBIE C (QYHKIMOHAJIBHOM
AKTUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmag knemku. benxu.

Opranuyeckue BeliecTBa KIeTKU. buononaumepsl — 6enku. CTpyKTypHasi opraHu3arius
6enkoBbIX MoJiekys. CBoiicTBa OenkoB. [leHarypauus U peHaTypauus — OMOJOTUYECKHI CMBICI
u 3HaueHue. OyHKUU OeNKOBBIX MOJEKyld. depMeHThl, UX pojb B 00ECHEUYEeHUU IMPOLIECCOB
xusHenesTensHoctu. Knaccudukamnus pepMeHToB

4-5. Xumuueckuii cocmae xniemku. Hyxneunosvie kuciomai.

HyknennoBble KUCIOTHI, UX pojb B KieTtke. Mcropusa uszyuyenus. JHK — monekyna
XpaHeHUs HacnencTBeHHoW uHbopmanuu. CtpykrypHas opranuzauus [IHK. CamoynBoenue
JIHK. PHK, ee Buabl, 0cOOEHHOCTU CTPOEHHS U (PYHKIIMOHUPOBAHUS

AT® — 0CHOBHOM aKKyMYIATOpP PHEPruM B KieTke. OCOOEHHOCTH CTPOEHUSI MOJIEKYIIbI
u ¢pyakiun AT®. ButamuHbl, CTpoeHHE, UCTOYHUK MOCTYIUICHUS U POJIb B OpraHU3Me U KJIETKe.

6. Tecmuposanue no pazoeny «Monexynapras buono2usy

OcHOBHBIE NOHATHS. AMMHOKHCIIOTHI. AHTHKOJIOH. I'uapoduabHOCTS.
I'mapodobHocTs. 'mukonporensst. I'yanun. lenatypanus. THK. Konon. KommniemeHTapHOCTS.
JInnonporenael. Jlokyc. Makpoasnementel. MukpoaneMmeHTsl. MoHomep. Hyxieonporens.
Hyxneotun. Ocmoc. Ilomumep. Tlomunentun. Ilentuanas cBszp. PHK. Tumun. depmeHTHI
Huro3uH. Ypauu.

Mexknpeamernole  cBs3u. Heopranuueckas xumus. XUMHUYECKHME  DIIEMEHTHI
nepuoauueckoit cucrembl [[.M.MenneneeBa. Monbl (kaTmoHbl W aHUOHBI). Boma u apyrue
HEOpPraHWYECKUE BELIECTBA, CTPOEHUE MOJIEKYJI M CBOMcCTBa. Jluccouuamus 3JIEKTPOJIUTOB.
Opranudeckast xumusi. OCHOBHBIE TPYNIBI OPraHUYECKUX coequHeHui. bydepHbie pacTBOpHL.
®duszuka. Ocmotuueckoe nasienue. Auddysus u ocmoc.

Pa3nen 2. Pemenue 3agau no teme «{uronorus» -11 yacos



3akpenJieHue OCHOBHOI'0 COJIEP:KAHUS T€M B X0/l pellieHusl OM0JOrHYeCKUX 3a/1a4:
1. LJumonozus kak Hayka.

[Ipenmer, 3agaum U METOABI COBPEMEHHOM LIMTOJOTHUU. MECTO LIMTOJIOTUU B CUCTEME
€CTECTBEHHOHAYUHBIX M OHOJIoTMuecKuX HayK. Mctopus pa3sutus uuronorus. Teopernueckoe u
MPAKTUYECKOE 3HAYCHUE LUTOJIOTMYECKUX MCCIEAOBAHUI B MEIUIIMHE, 3/IPAaBOOXPAHEHUH,
CEJIbCKOM XO3SIICTBE, JIeJIe OXPAHbBI PUPOJIBI U APYTUX chepax 4eTOBEUCCKOM NI TCILHOCTH.

Uctopus otkpbiTue kieTku. Kierounass teopus. OCHOBHBIE IOJIOKEHHSI MEPBOI
KJIeTOYHOU Teopuu. CoBpeMeHHas! KJIETOUHAs TEOPHSl, €6 OCHOBHBIC TIOJIOKCHUS U 3HAUCHUE ISt
pa3BUTHUsSL OMOJIOTHUH.

2. Cmpoenue kiemku u e€ opeaHouowl.

[Mna3zmaTtudeckass memOpana u oOosiouka kieTkd. CTpoeHue MeMOpaHBI KIETOK.
[IpoHUKHOBEHUE BelIeCTB dYepe3 MeMOpaHy KIeTOK. Buasl TpaHcmopra BeIIECTB 4epes
UATOTIIIA3MATUYECKYI0O MeMOpaHy KJIETOK (TTaCCUBHBIM M aKTHUBHBIA TPAHCIOPT, HK30LIMTO3 U
3HA01UTO3). OCOOEHHOCTH CTPOEHUS 000JI0UEK MPOKAPUOTHUECKUX U SYKAPUOTHUECKUX KIIETOK.

Huronnasma u ee CTpyKTypHbIe KOMIIOHEHTbl. OCHOBHOE BELIECTBO LIMTOILIA3MBbI, €ro
CBOICTBa U QYHKIUH.

SAnpo unTepdazHoil KieTku. XMMHUUECKUN COCTaB M CTpOEHHUE siipa. 3HaueHue sjapa B
oOMeHe BelleCTB U Iepeadye TeHeTndecko nHpopMauu. SApeIiko, 0COOEHHOCTH CTPOCHUS U
¢dbyaknun. XpoMOCOMBI, TIOCTOSHCTBO 4Yuciaa W (GOpMBI, TOHKOE cTpoeHue. I[loHsTHE O
KapuoTurie. ["arionaHbIi U TUTUIOUTHBIN HAOOPBI XpPOMOCOM.

Anmapat T'ompmku. CTpoeHHE, pachoJiOKEHUE B KIETKaX >XWBOTHBIX W PACTEHUH,
¢byHkuK annapara ['oJbKU: CHHTE3 MOJMCAaXapuI0B W JUIUAOB, HAKOIUJICHHE U CO3pPEBaHHE
cekpeToB (OE€NKH, JUTMUIBI, TOJUCAXapUIbI), TPAHCIOPT BEUIECTB, POJib B (POPMUPOBAHUHU
1a3MaTH4YecKo MeMOpaHsbl U tn30coM. CTpoeHue U (YHKIIMH JTU30COM.

Ounomnazmarnueckas cetb (DIIC), ee Tumbl. OCOOEHHOCTH CTPOCHHUS arpaHyJspHOM
(rmagxoi) w rpanymspHou (mepoxoBaroi) OIIC. 3nadenme rtmagkou OIIC B cuHTE3e
MoJIMCaxapua0B M JIMHIOB, WX HAKOIUICHMM W TpaHcmopre. 3amutHas ¢yaknus OIIC
(W30S ¥ HEWUTpaM3aIvs BPEIHBIX I KIeTku BemiecTB). DyHkiuu mepoxoator DI1C
(yuactue B cuHTe3€ OENKOB, B HAKOIUICHUU OEIKOBBIX MPOAYKTOB M HUX TPAHCIOPTE, CBS3b C
JIPYTMMU OpPraHOUaMHU U 000I0YKOM KIETKH).

Pubocombl, 0cOOEHHOCTH CTPOCHUS U POJIb B OMocuHTe3e Oenka. [lonmuprubocomsl.

Bakyonu pacTuTenbHbIX KJIETOK, X 3HaueHue, cBsizb ¢ DIIC.

[InacTumel: JNEHKOIIACTBI, XJIOPOILIACTHI, XpoMoriacThl. OcoOEHHOCTH, CTpPOEHHE U
¢byakuuu wiactua.  JAHK mmactua. Ipouncxoskaenue ximoporiacToB. B3anMHoe mpeBparieHue
TJIACTHU].

MutoXoHApUH, CTpoeHHE (HapyXHass W BHYTPEHHsII MEMOpaHbI, KPHUCTHI).
Mutoxonnpuansusie JIHK, PHK, pubocomsl, ux posb. OyHKIUK MUTOXOHAPUH. ['HMOTE3HI 0
MIPOUCXOXKICHUM MHUTOXOHAPUN. 3HAUYeHUE BO3HUKHOBEHMSI KHCJIO-POJHOTO [BIXaHHUS B
SBOJTIOIHH.

Knerounslii nentp, ero crpoenue u QyHkuuud. OpraHoujsl aBwkeHus. Kierounsie
BKJIFOUEHUS — HETIOCTOSIHHBIN OpPraHou]| KJIETOK, 0COOCHHOCTH U (PYHKITUH.

3. @Domocunmes
OOmeH BemiecTB U oHepruu. [IoHATHE O TIIACTUYECKOM U SHEPTETHYECKOM OOMEHe.

®otocunTe3. CperoBas M TeMHOBas (a3bl (HOTOCHHTE3a, OCHOBHBIE IPOLIECCHI,
npoucxojsamue B 3T (a3bl. OCHOBHbIE HUTOTH CBETOBOHM (a3bl - cuHTe3 AT®, BbIIEneHHE
KHUCIOpoAa, 00pa3oBaHME BOCCTAHOBJICHHOTO  HHMKOTHHAMUIAJCHUHIUMHYKIeOoTHI(pochaTa
(HAA®-H2). dotodochopunupoanue. CymmapHoe ypaBHeHHE (oTocuHTe3a. [lepBuuHbIe
npoaykThl (otocuHTe3a. DOTOCHHTE3 U YpoXkKal CeIbCKOXO3IUCTBEHHBIX KyabTyp. IlyTn



MOBBIIEHUS  IPOAYKTUBHOCTH  CEJIbCKOXO3sIMCTBEHHbIX  pacTeHuil. K. A.TumupszeB o
KOCMHMYECKOW POJIM 3€JICHBIX PACTEHUH. XEMOCHUHTE3 U €r0 3HaYCHUE B IIPUPOIE.
4. Duepeemuueckuii 0omen

DOHepreTuyeckuii OOMEH B KIETKE M €ro OHOJOTHMYECKHH CMBICI. DTambl
HHEPTeTUYECKOTO OOMEHa, MPUYPOUYCHHOCTh 3THX IMPOIECCOB K OIpPENEIIEHHBIM CTPYKTypam
KJIeTKH. 3HayeHne MUTOXoHapuii 1 AT® B sHEpreTHuecKoM oOMEHe.

o-1.  buocunmes benxa

bruocunTe3 OenKkOB B KIETKE M €ro 3HaueHWe. Poib TEHOB B OMOCHHTE3€ OEIIKOB.
I'enernyeckuit ko4 U €ro CBOMCTBA. DTambl OMOCHHTE3a Oenka. Peakimu MaTpUYHOTO CHHTE3A.
Perymsiuust  cunTeza OenkoB. ['eH-perynsiTop, TreH-onepaTtop, CTPYKTYpPHbIE T€Hbl, HX
B3auMoyeicTBue. [IpuHIMN 0OpaTHOW CBSI3M B peryasinuu  (yHKIMOHUPOBAHUS T'€HOB.
CoBpeMeHHbIE NPECTABIECHUS O IPUPOJE FeH

8. Tunwvi denenus K1emox

JKu3HeHHBIN UK KJIETKH U ero dtamnbl. [loaroToBka KIETKH K JeNeHUI0 — uHTepdasa,
ee Mepuojpl (MPEeCUHTETUYECKUHM, CHHTETHYECKUH, IOCTCHHTeTHYecKuil). buonoruueckoe
3HaueHue uHTep@asbl. AonTo3. MUTOTUYECKUH LIUKIL.

AmuTO3 U ero 3HaueHue. MUTO3 - IUTOJOTHYECKass OCHOBA OECIIONOro pa3MHOKEHUSI.
®da3bl MUTO3a, X XapakTepucTuka. CTpyKTypHbIE U3MEHEHUS U GU3NOJIOTUYECKHE OCOOCHHOCTH
OpraHoOMJIOB KJIETKH BO BpeMsi MUTOTHYECKOro JejieHus. BepereHo neneHus, CTpoeHuEe u
¢GbyHKIIMKM HUTEH BepeTeHa. bruonornueckoe 3HaueHne MUTO3A.

Meiio3 - NMTOJIOTMYECKAsi OCHOBA IMOJIOBOrO pa3sMHOkeHus. [lepBoe nenenne Mmeiosa,
ero (asbl, UX XapaKTepUCTUKA. Y MEHbBIIIEHHUE YHCIIa XPOMOCOM KaK pe3ysIbTaT epBOTo ACIEHUS.
Bropoe nenenue meiiosa, ¢asbl, UX XapaKTepuUCTHKa. bruosiornueckoe 3HaueHUE Meio3a.

9. becnonoe u nonoeoe pazmmnoorcenue.

@opMBI ¥ cOCOOBI Pa3MHOKEHUSI OpraHu3MoB. becnosioe pa3MHOXEHHE, €r0 BUABI U
3HaueHue. [lomoBoe pa3MHOXKEHHE, €ro BHIbl U JBOJIOLUMOHHOE 3HaueHue. OOmas
XapaKTepUCTUKa M OCOOCHHOCTM pPa3MHOXKEHHUSI OCHOBHBIX TIpynn opraHu3moB. PasButue
MY>KCKHX U )KEHCKHUX MOJIOBBIX KJIETOK Y )KMBOTHBIX M PACTEHUM.

10. Onmocenes — unousudyanvHoe pazeumue opeanu3mos.

OmnonoTBopeHue U ero Tumbl. OIIOJOTBOPEHUE U PAa3BUTHUE 3apOJIbIIIA Y )KMBOTHBIX.
OcHoBHBIE 3Tambl SMOPUOHAIBHOTO PAa3BUTHSL  KMBOTHBIX. B3aumopeiictBue uacrei
Pa3BUBAIOIIETOC 3apojbllia. BUOreHeTMYecKkwil 3aKOH, €ro COBPEMEHHAas WHTEpIpeTarLys.
[TocTaomOproHanbHOE pa3BuTHE. BpeaHoe BiIMSAHME alKOroJig, HUKOTHHA, HApKOTUKOB,
3arps3HEHUs OKPYKAIOLIEH Cpesibl Ha Pa3BUTHE 3apO/blIla KUBOTHBIX U YEJIOBEKA.

OOmass xapakTepucTHKa ¥ OCOOCHHOCTHM pPa3MHOXEHHUS BHUPYCOB, OakTepHii,
BOJIOpPOCTIEi, MOXOOOpPa3HBIX, MAMOPOTHHUKOOOPA3HBIX, TOJOCEMEHHBIX, MOKPHITOCEMEHHBIX,
rpu0oB ¥ nuIaiHUKOB. CMeHa (a3 B KU3HEHHOM ITUKJIE.

11. Tecmuposanue no pazoeny «L{umonozusy

OcHoBHble TOHATHA. ABTOTPO(BI. AMUHOKUCIOTHL. AHAa00IU3M. ACCHUMUIISAIUS.
AntukonoH. Anmnapar ['osnbpku. AKTHBHBIN TpaHcnopT. AspoObl. bakrepuodaru. buocuntes
Oenka. bpoxxenue. Bakyousb. Bxiarouenus. ["artounnslii Habop xpomocoM. JlurmoniHbeiii Habop
xpomocoM. ['eH. I'enermueckuit kon. I'enom. I'enotun. I'mapodunbHocTs. ['mapodoOGHOCTD.
I'muxomus. I'mukokamukce. I'mukonporeuasl. I'pana. I'yanun. [enartypauumd. JuccuMumnsauus.
JHK. JIpIxarenbHbId cyocrpar. Kierounoe ppixanue. Kapuorumasma. KaraGomuzm.
Kucnoponneiii sran. Komon. KommiiementapHocts. Kpucra. Jleiikorutactel.  JInsocoma.
Jlumonporeuapl. Jlokyc. MakposnemenTsl. Matpukc. Marpuunbslif  cuHTe3. MeTtabonu3m.
MukpoTtpyOouku. MukpodpuiamenTsl. MukposnemMeHTsl. MoHomep.  HykieonmpoTeusl.
Hyxneorun. Omnepon. Opranoupel. Ocmoc. Omneparop. Ilmactuasl. IInnomuros. Ilommmep.
[Momunentua. Ilentuanas csa3b. [Ipokapuotsl. Pernpeccop. Pu6ocomer. PHK. CITMA. Crpoma.
CrpykrypHsblie rensl. Tpancmsiums. Tpanckpuniwms. Tpunner. Tunakoua. TumuH. @arouuTos.
DepMeHTHI. XJoporutacr. XpoMaTuH. XpOoMOILIACT. Xpomocoma. Hentpuoin.
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Huronnasmarnueckas memOpana. L{uto3un. VYpauumn. ®@otocuHTe3. XEeMOCHUHTE3. DK30LUTO3.
OHAOIUTO3. DHAOTIA3MAaTHUECKas! CeTh. DYKapuoThl. Sapo. SAnpermmko.

becrionoe  pasmHokeHue. BereratuBHoe — pasMmHOxkeHue. 3urora. [losoBoe
pasmHoxkenue. [loukoBanue. Amonto3. JKusznennold nuki kietku. Cnepmartozoup. Cropa.
Sitnexnerka. Amuto3. Mwurto3. Meiio3. lleratpomepa. Murepdasza.  I[Ipodaza. Anadasa.
Mertadaza. Temodaza. Bepereno nenenus. buBanent. ['eHeparuBHas TkaHb. ['oMoJIOTHYHBIC
XpoMocoMbl. [[BoitHoe omonoTBOpeHue. 3apoasiiieBblii Memok. Konbtorauusa. Kpoccunrosep.
Penykunonnoe nenenue. Crnepmartorene3. Osorene3. JKusznenuwli muxi. [lametodur.
Cropodur. buorenernmueckuii 3akoH. biactyma. bmactomep. OrmnomorBopenue. OHTOreHe3.
Buyrpennee omomoTBopeHue. HapykHoe — omiuogoTBopeHHE.  3apOJBIIIEBBIE  JIMCTKH.
Opranorenes. I[lapreHorenes. OMOpwoHaNBHOE pa3BuTHe. llOCTIMOPHOHAIBHOE pa3BUTHE.
®dwunorenes. DkroaepMa. DHTOAEpMa. Me3oaepma.

Me:xknpeamernble  cBs3u. Heopranwueckas xumus. XUMHYECKHE  DJIEMEHTHI
nepuoanueckoir cucremsl J[.M.MenneneeBa. Monsl (katuoHel M aHuWOHBI). Boma u npyrue
HEOPraHWYECKHE BEIIECTBA, CTPOCHUE MOJIEKYJ M CBOMCTBA. Jlucconumanus 3JIEKTPOJIMTOB.
Oprannueckass xumusi. OCHOBHBIE TPYIIIBI OPTaHUYECKUX COCAMHEHHH. BydepHble pacTBOPHL
®usnka. Ocmotnueckoe naBieHue. Juddysus m ocmoc. boranmka. OcoOEHHOCTH CTpOEHUS
KJIETOK pacTeHnid. OTINYHUS paCTEHUHN OT )KHUBOTHBIX. 300510THsI. OCOOCHHOCTH CTPOCHHUS KIETOK
KUBOTHBIX. OTINYMS )KUBOTHBIX OT PACTCHHUI U TPHOOB

boranuka. OcoOeHHOCTH CTpOEHUsT M pa3sMHOXKEHHUS pacTeHuil. BereratuBHoe
pazmHoxxenue. [IpuBuBku. Opransl pacteHuid, ux crpoenue u pynknuu. CTpoeHue 1BeTKa —
opraHa ceMeHHOTro pasMHOkeHus. OmnbuteHue. 3oosorusa. (OCOOCHHOCTH Pa3MHOXKEHUS
KUBOTHBIX PAa3IMUHBIX cHcTeMaTudeckux rpymnim. CrnocoObl OMIOJAOTBOPEHHUS Y >KMUBOTHBIX.
[ToctaomOproHanpHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHS 3€MHOBOJHBIX. AHATOMUSL.
Oco6eHHOCTH SMOPHOHAIEHOTO Pa3BUTHS YeJIOBEKa

Pa3nen 3.Pemenue 3aga4 nmo reme «I eneruxka»-11 gacos

3akpenseHue OCHOBHOI'O CO/IEP:KAHNUS T€M B X0/ie PellleHusl OMOJOrHYeCKHX 3a/1a4:
1-2-3. Heszasucumoe Hacredosarue npuzHaKos
[Ipenmer, 3agaun U MeToabl reHeTUKH. OCHOBHBIC Pa3Jielibl TeHETHKH. MecTO reHeTHKH
cpeau OMOJIOTUYECKUX HayK. 3HAYCHUE TCHETHUKU B Pa3pabOTKe MpoOJieM OXpaHbI MPUPOJIbI,
3MIPaBOOXPaHEHHSI, MEIUIIUHBI, CEIbCKOTO X035HCTBa. [IpakTHieckoe 3HaYCHUE TeHETHKH.

I''Mennenp — OCHOBONOJOXKHUK T'€HETUKH. MeToJ TIeHEeTUYeCKOro aHaiau3a,
paspabotannbiii [.Menaenem. ['eHeTmyeckas cuMBoJIMKa. [IpaBuma 3amucu  cXem
CKpELIUBAHMUS.

HacnenoBanue mpu MOHOTHMOPHIHOM CKpeUIMBAaHUU. JJOMHMHAHTHBIE U PELIECCHBHBIC
npu3Haku. [lepBpiii 3akoH MeHzens - 3aKOH eIMHO0Opa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
Bropoii 3akon Mengens - 3akoH pacuieruienus. [IpaBuno uucroTel ramer. Llutonoruueckue
OCHOBBI pACIICTJICHUs] TMPU MOHOTHOPUIHOM CKpemuBaHud. CTaTHCTUYECKUH XapakTep
pacIleIuIeHUs.

[Tonsatue o renax u amnensax. GeHOTHH U TEHOTUI. ['OMO3UrOTa M TreTEpO3UroTa.
Pacmiennenue npu BO3BpaTHOM U aHAIU3UPYIOLEM CKPELUBAHUU.

HacnenoBanme mnpu AuruOpuaHOM CKpeuMBaHuU. HeszaBucumoe KOMOWHUpPOBAHUE
HE3aBUCUMBIX I[1ap MNPU3HAKOB - TpeTui 3akoH Menzaens. Llurtosornyeckne OCHOBBI
HE3aBHCHUMOT0 KOMOMHUPOBAHMSI Map MPU3HAKOB.

4-5.  Bsaumooelicmgue annebHbIX U HeallebHbIX 2EHO8.

HacnenoBanue npu B3aMMOAEHCTBUM aJUIENbHBIX T'eHOB. JlomuHupoBanue. HenomHoe

nomunupoBanue. Kogomunpoanue. CBepxa0MUHUPOBaHHE. MHOXKECTBEHHBIN aJJIEIU3M.



B3aumopelictBie HeaulenbHBIX TeHOB. HoB0oOOpazoBaHHMsS TpU  CKpEIIMBAHUHU.
OcoOGeHHOCTH HaclelOBaHUsA KOJWYECTBEHHBIX NPU3HAKOB. KOMIUIMMEHTapHOCTh. DNHUCTa3.
[Tonmumepus. MHOKECTBEHHOE IeHCTBHE T'€HOB. [IprMepbl MHOKECTBEHHOTO JEHCTBUS I'€HOB.
Bo3MoxHBIE MEXaHU3MBI OOBSCHEHHS 3TOTO SIBJICHHs. [ €HOTHIT KaK IEJIOCTHAS MCTOPHYECKH
CJIOKMBILIASICS CUCTEMA.

6-7.  XpomocomHas meopus HacieocmeenHOCMu.

SIBneHue CUEIUIEHHOrO HACIENOBaHUSA U OIPAHMYECHHOCTh TPETHETO 3aKOHAa Mennens.
3nayenue padot T.I.MopraHa u ero mkoJisl B U3y4eHHUH SBICHUS CICTNICHHOTO HACIICIOBAHUSI.
Kpoccunrosep, ero Ouosiornyeckoe 3HadeHue. ['eHeTnueckue KapTbl XpoMocoM. OCHOBHBIE
MOJIO)KEHUS XPOMOCOMHOW TEOpUM HacineACcTBEeHHOCTH. Bxian mkosnsl T.I.Moprana B
pa3paboTKy XpOMOCOMHOM TEOPUH HACIIEACTBEHHOCTH.

8-9.  I'enemuxa noaa.

I'enetuka nona. IlepBu4HbIe U BTOPUYHBIE TIOJOBBIE PU3HAKH. XPOMOCOMHAS TEOPHUS
ompeneneHuss moJjla. ['oMorameTHeli M TeTeporaMeTHBIM NOoJI. THIbl onpenesneHus mosna.
MexanusMm nojjepkanus COOTHoIEeHus moyioB 1:1. HacnenoBanne npu3HakoB, CLEIUIEHHBIX C
ITOJIOM.

10. 3axonomepHocmu uzMeHYUBOCHU.

N3menunBocTh. Knaccudukarus 13MEHIMBOCTH C TTO3UIINI COBPEMEHHOMN T'e-HETUKH.

®enorunuyeckas (MoaupuUKalMOHHAs W OHTOreHeTHdeckas) M3MeHunBocTb. Hopma
peakuMM W €€  3aBUCUMOCTb OT reHoThma. CTaTHCTHYECKHWE  3aKOHOMEPHOCTH
MOAU(PUKAITIOHHON U3MEHUYNBOCTH; BapUAllMOHHBIN psAJl M BApUAllMOHHAs KpUBas.

l'enotunuueckass (KOMOMHAaTHMBHAas M MYTallMOHHAs) W3MEHYMBOCTb. 3HAa4YCHHE
KOMOMHATHUBHOW HW3MEHYMBOCTH B OOBSICHEHHHM HBOJIIOIHOHHBIX MPOIECCOB, CEJIEKIINH
OpraHU3MOB. MyranuuoHHasE W3MEHYMBOCTb, €€ BUAbBL. MyTaluu, WX [PUYUHBI.
Knaccudukanuss myranuii 1mo xapakrepy H3MEHEHHUsI TE€HOTHUIA (TE€HHbIE, XPOMOCOMHBIE,
reHOMHBIE, IuTOoIIa3MaTuueckue). [locnenacTBust BIUSHUS MyTareHOB Ha OpraHu3M. Mepsl
3aIIUTHl OKPY/KAIOIIEH Cpenbl OT 3arpsA3HEHUs] MyTareHaMH. 3aKOH F'OMOJIOTMYECKUX PAJIOB B
HaclieicTBeHHOM n3MeHunBocTy. H.M.BaBuioBa. DkcnepuMeHTAIbHOE TOJTYYeHUE MYTalHil.

11. I'enemuxa uenogexa

I'enetuka yenoBeka. UenoBek Kak OOBEKT T€HETUUYECKUX HCCIIEeN0BaHUI. MeTo-/ibl
M3YYEHHUS HACJEACTBEHHOCTHU YeJIOBEKa: FeHealloTnYeCcKuil, OJIM3HELOBBIH, IUTOT€HETHIYECKUIA,
rudpuAn3aIs COMaTHUYECKUX KIIETOK.

HacnenctBennsie 060je3HM, UX pacpOCTpaHEHHE B MOMYJSALMIX yeloBeka. Mepbl
NpoQUIAKTUKY HACJEICTBEHHBIX 3a0o0JieBaHUMN dYenoBeka. BpeaHoe BIMSHHE alKOTOJ,
HUKOTHHA U HAPKOTUYECKUX BEIIECTB HA HACJIEICTBEHHOCTh YeJIOBEeKa. MeaNKO-reHEeTHYECKOe
KOHCYJIbTHpOBaHUe. KpUTHKa pacUCTCKUX TEOPUI C IO3ULIUKA COBPEMEHHOMN T'€HETUKH.

OcHoBHble _nousiTus. ['enetuka. I'mOpuponormyeckuit wmeron. HacnencTBeHHOCTS.
N3menunBoCcTh. AJsuienb. AjbTepHaTHUBHbIE Npu3Haku. ['eHorun. denotun. I'ereposurora.
I'omozurora. I'mbpun. [lomuHaHTHBIM mpu3HaK. PereccuBHBbI NpHU3HAK. AHATU3UPYIOIEE
ckpeuBanue. Bo3BparHoe ckpeuuBanue. Jlurereposurora. [lonurubGpuaHoe ckpeliuBaHue.
KomMmimmmenTapHoe nelictBue reHos. Onucras. Ilonumepus. Ilnefiorponnsa. MHOXeCTBEHHBIN
amnenu3M.  KopomunupoBanue.  CeepxaomuHupoBaHue. HemonHoe — TOMHHHMpOBaHHE.
CuemienHoe HacnenoBanue. [I'pynmel  cuermuieHusa.  KpoccuHrosep. KpoccoBepHble
HEKpPOCCOBEpHbIE rameTsl. AyrocoMbl. ['ereporamerHbii  moJs. ['omMoraMeTHelii  MOJL.
CuerieHHOe ¢ HOJOM HacienoBaHue. DEeHOTUNHYECKass W3MEHYMBOCTb. MouduKaoHHas
U3MEHYUBOCTb. Bapuanra. BapuanuonHelii psa. Bapuanmonnas kpusas. Hopma peakuum.
OnTOoreHernyeckass  W3MEHUMBOCTb. ['€HOTMNMYEcKas  W3MEHUYMBOCTb.  MyTallMoHHas
U3MEHYUBOCTb. Myranuu. Myraressl. I'eHHble MyTaluu. I'eHOMHBIE MyTaliii. XpOMOCOMHBIE
mytanuu. KomOuHaTBHas n3MeHYUBOCTb. L{uTommazmaTiueckas m3MeHUMBOCTh. CIIOHTaHHbIE
Myrauud. JletampHple MyTauuu. 3aKOH TOMOJIOTMUECKHUX pSJOB B HACJIEICTBEHHOU
U3MEHYUBOCTH.




I'enetnka uemoBeka. HacnencrBennsie 0ose3Hu. AnbOMHU3M. bBIM3HEHOBBIH METO..
I'emodmus. ['ubpuanzanus COMAaTUYECKUX KIIETOK. Menuko-reHeTunyeckoe
KoHCynbTHpOoBanue. [lomunaktunus. IlonmynsanuoHHbI METOA.

Mexnpeamernbie cBA3M. Okosorus. OxpaHa OpUpPOJbl OT BO3ACHCTBHS XO3HCTBEHHOU
NEeSITEIbHOCTH 4yesloBeKa. Teopus 3BOMOLUMU. 3HAaYEHUE U3MEHUMBOCTH B 3BOIOIUU. Du3uKa.
HNonusupyroree uznydeHue, MOHITHE O J103€ M3IYyYEHUS M OMOJIOTHYECKOU 3alIuTe. XUMHUSL.
OxpaHa npupopl OT BO3JIEHCTBUS XMMHUECKUX IIPOU3BOICTB.

Heoprannueckas xumus. OxpaHa nOpupoabl OT HETaTUBHOIO BO3ACUCTBHUA OTXOJOB
XUMHMUYECKUX Mpou3BoAcTB. DPu3nka. PentrenoBckoe usnyuenue. [lonarue o 1o3e usinydeHus u
OMOJIOTUYECKOH 3aIuTe.

Tecmuposanue no kypcy «Peuwenue ouonocuyeckux 3a0aq 6 xooe no02omosxku kK EI'9y»
- [ uac

TPEBOBAHUS K YMEHUSIM U HABBIKAM
Yuawuecs ooncuut 3namo:

e  OCHOBHbIE MOHATHUS MOJIEKYISIPHON OMOJIOTUH, IUTOJIOTUN U F€HETUKH;

e AJTOpUTMBI pELIEHHs 3a/1a4, HE BXOIAIINE B 00s13aTeNIbHbIII MUHUMYM 00Opa30BaHMUs
(6a30BOro M MOBBIIIEHHOTO YPOBHS CIOKHOCTH);

e  Odopmienne 3aaad Ha Equnom ['ocynapcTBeHHOM 3K3aMeHe TI0 OMOJIOTHH;

Yuawueca oonxcnot ymems:

e Pemats HecTaHapTHBIE OMOJOTMYECKHE 3a/1a4H, UCIIOJIb3YS Pa3InYHbIEe AITOPUTMBI
pelIeHus;

e Pemats pacuérHble OMOJIOTUYECKUE 33/a4yHl C IPUMEHEHHE 3HAHUN M0 XUMHUH U
MaTeMaTHKE;

e VYcraHaBiIMBaTh MPUYMHHO-CIICACTBEHHbBIE CBS3HU, JIe]aTh 0000IICHUS, IOTIOIHSTh U
CUCTeMAaTU3UPOBAThH MOJYYCHHbBIC 3HAHUS;

e [IpumeHsTH 3HAHUS B HOBBIX U U3MEHEHHBIX CUTYAIIHIX;

e Pemats 6uonornueckre 3agaun pa3HbIX YPOBHEH CI0KHOCTH, COOTBETCTBYIOLINE
TpeboBanusiM BY30B ecTecTBEHHO-HAYYHOTO MPOPUIIS;

e [lonp3oBaThCs pa3NTUYHBIMU MOCOOUSAMU, CIIPABOYHOM TUTEpaTypoil, IHTepHer-

HCTOYHHUKAMH.
TemaTH4eckoe MJIAHNPOBAHUE
Ne Ha3BaHME pa3fielia, TeMbI KOJIMYECTBO
n/m 4acoB
1 Pa3nen 1. Beenenne. buoJiorns - Hayka 0 »KHBOM Mupe 2
2 Paznea 2. MoaekyasipHasi 0M0J10THsA 6
3 Paznen 3. llutonorus 11
4 Pa3znen 4. I'enernka 15
OO0I111ee KOJIMYECTBO YacOB 34
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	 Составление биологических  задач, кроссвордов, создание презентаций,  по  темам факультативного курса;
	 Зачёт по решению задач базового уровня и повышенного ;
	 Контрольная работа по решению задач по материалам Единого Государственного экзамена по биологии 2020-21 года (задания уровня Б, повышенного уровня сложности, С);
	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.

