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MNOACHHUTEJIBHASA 3AITINCKA

IIpennaraemslit Kypc paccuntan 34 yaca (1 yac B He1em10), OH OAAEPKUBAET U YriyOsisieT 6a30Bble 3HAHUS 110
OHMOJIOTHH Y HANpaBJIeH HAa (POPMUPOBAHUE M PA3BUTHUC OCHOBHBIX YUCOHBIX KOMIECTEHIIMH B XOIE PEIICHHS
OHMOJIOTUYECKHX 3a/1ay.

CraTryc JOKYMEHTA

ITporpaMma 3ekTHBa 1O OHOJIOTHU COCTABJIEHAa HA OCHOBE HOPMATHBHBIX JJOKYMEHTOB:
1)dbenepanpHOro 6a3uCHOTrO yueOHOTO TIaHa sl 00pa3oBaTeIbHBIX yupexaeHnn Poccutickort denepanuu

2) ®denepanbHBIA TOCYIAPCTBEHHBIA CTaHIAPT OCHOBHOTO OOIIero 00pa3oBaHHWs, YTBEPKICH IMPHKA30M
MusnucTepcTBa 0bpa3oBaHus U Hayku Poccuiickoil denepauuu ot 17 nexadps 2010 r. Ne 1897.

3) 3akoH Poccuiickoii ®eneparnu «O6 odpaszoBaHumn» (ctaThs 7).

Konuenuua npozpammsl Kypca HaripaBlieHa Ha pean3aldio JUYHOCTHO - OPHEHTUPOBAHHOTO Mpoliecca, Mpu
KOTOPOM MAaKCHMAJIbHO YUUTHIBAIOTCS HHTEPECHI, CKIIOHHOCTH, U CIOCOOHOCTH CTapIIeKIacCHUKOB. OCHOBHOM
aKIEHT Kypca CTaBUTCSA HE Ha MPUOPHUTETE COICPKAHUS, a HA MPHOPUTETE OCBOCHUS YYAIIMMUCS CIIOCOOOB
JICHCTBUIA, HE HAHOCS yIIepd caMOMy COJCpPKAHUIO, T.€. PA3BUTHIO TPEIMETHBIX H MEKIPEIMETHBIX
KOMIICTEHIIU, YTO HAXOUT OTPAKEHNUE B KOHTPOJIbHO-U3MepHUTEeNbHBIX MaTepuanax EI'D. Kypc tecHo cBsizan
C YpoKaMH o0IIeld OMOJIOTHH B COOTBETCTBYET TPeOOBaHUAM | 0CYTapCTBEHHOTO CTaHIAPTA.

AxmyanbHocmb yMEHUS peliaTh 3a7auu 1o OMOJIOTUHN BO3pacTaeT B CBs3U ¢ BBeneHneM EI'D mo Ouoioruu, a
TaKke C TeM, YTO HeoOXOIMMO MPUMEHSATh 3HAHWSA Ha mpakThke. Kypc TecHO CBs3aH ¢ ypokaMu oOIIei
OMOJIOTHH U COOTBETCTBYET TpeOoBaHUAM ['0Cy1apcTBEHHOTO CTaHAAPTA.

Pemenne 3a7a4 1mo OMOJIOTHM JaeT BO3MOXKHOCTB JIyYIlle MO3HATH (PyHIAaMEHTAIbHBIC OOIICOMOIOTHYCCKHE
MOHATHS, OTPAKAIOIIHE CTPOCHWE W (PYHKIMOHHPOBAHHWE OMOJIOTHUECKMX CHCTEM Ha BCEX YPOBHSAX
OpraHU3aluy KH3HH.

Pemenwne 3a1a9 1o OHOJIOTHH TO3BOJISIET TAKXKE YIUIYOUTh M 3aKPETUTh 3HAHMS 110 pa3jienaM o0Iei OHoIoruy.
OrpoMHyI0 Ba)XHOCTH B HEIPEPHIBHOM OOpa30BaHHM IPUOOPETAIOT BOIPOCHI CaMOCTOSTENBHON pPaboThI
y4yanuxcs, YMEHHE MBICIUTh CaMOCTOSATEIBHO M HaxoAWTh pemieHde. Co3Mar0TCs  YCIOBUS  JUIA
WHIVBHAYATbHON W TPYNIIOBOH (OPM AEATENHFHOCTH ydammxcsa. Takoe codeTaHue ABYX (OPM OpraHH3aIHN
CaMOCTOSITETBHOM  pabOTBl HAa ypOKaxX aKTUBU3UPYET CJA0bIX y4yalluXxcs M JaeT BO3MOXKHOCTb
JTu(QepeHIpoBaTh IOMOIIIb, CIOCOOCTBYET BOCITUTAHUIO B3aMMOIIOMOIIHM U KOJUIEKTHBH3MA. CO3/1aeT Takxke
YCIIOBHSA [UIS OOYYeHHUS yJaINXCsl CAMOKOHTPOIIO U CAaMOOIIEHKE. JTO ()OPMHUPYET TBOPUECKOE OTHOIICHHE K
TPYAy BaXKHOE UIS YeJOoBeKa 00N MpodeccHy 1 ABISIETCS BaXKHBIM yCJIIOBHEM YCIICIITHOTO, KaYeCTBEHHOTO
BBITIOJIHEHHUSI UM CBOMX O0S3aHHOCTEH.

Ocobennocmamu npozpammsvl Kypca SBISICTCS TECHAsI CBSI3b €0 COEPKAHUS C YPOKaMH OOIIeH OMONOTHH |
cooTBeTcTBUE TpeOoBaHusaM [ ocynapcTBeHHOrO ctannapra. [londop MarepranoB 11 3aHATHI OCYLIECTBIISETCS
Ha OCHOBE KOMIIETEHTHOCTHO - OPHUEHTHPOBAHHBIX 3aJlaHWI, HANPAaBJICHHBIX HAa pa3BUTHE TPEX YpPOBHEM
00y9YEeHHOCTH: PENPOIYKTUBHOTO, IIPUKIATHOTO H TBOPUECKOTO.

Ienvio kypca senaemcea:

e CopmelicTBOBaTh POPMUPOBAHUIO MPOYHBIX 3HAHHUN 110 00IIel OMOIOTHH, YMEHHUH  HABBIKOB PEIICHUS
3amay g caaun EI'D.

e  0000mHTS, CUCTEMaTU3UPOBaTh, paciiupuTh u YIIIyOUTh 3HaHUS YYaImMxcs
c(hopMUPOBATH/aKTYaIM3UPOBATH HABBIKK PEUICHUS OMOJIOTHYECKUX 33a4 Pa3IMYHBIX THUIIOB.

e JlaTh yYEHHKY BO3MOXXHOCTH pPEaTM30BaTh CBOW HHTEIUICKTYAIbHBIE M TBOPUYCCKHE CIIOCOOHOCTH,
UMCIOIIMECs] 3HAHUS W YMCHHS B IPYTHX OOJIACTAX NESTEIbHOCTH IPU BBIIOJIHEHHH MPOCKTHON
paboThI.

e JlaTh YYEHHKY BO3MOXXHOCTH OIIEHUTH CBOM CKIIOHHOCTH M MHTEPECHI K IAHHOM 00JIacTH 3HAHUS
3aoauu:

1.®opMupoOBaTh CHCTEMY 3HAHHMH TI0 TIIaBHBIM TEOPETUYECCKUM 3aKOHAM OHOJIOTHH.



2.CoBepIIeHCTBOBATh YMEHHE PEeIIaTh OMOIOTHIECKHUE 3a1a41 PEIPOAYKTHBHOTO, IPUKIATHOTO M TBOPYECKOTO
xapakrepa

3.Pa3BuBaTh KIIFOUYEBHIE KOMIICTCHIIUN : yqe6H0 - IIO3HaBaTCJIbHBIC, I/IH(i)OpMa]_II/IOHHLIe, KOMMYHHUKAaTUBHEIC,
COIIMAJIbHEBIC.

4.Pa3BuBaTh OMOJIOTHYECKYIO0 MHTYHIINIO, BEIPA0OTATh OMPEACICHHYIO TEXHUKY, YTOOBI OBICTPO CIPABUTCS C
MPEITIOKCHHBIMH YK3aMECHAIIMOHHBIMH 3a/TaHHUSIMHU.

bhazooapsa pakynsmamuenomy Kypcy no 6uo102uu 6bIn0IHAEMCA HECKOILKO QyHKYuiL:

1. HOI[IIep)KI/IBaeTCSI HU3y4YCHHUC OHOJIOrUHY Ha 3aJaHHOM CTAaHAAPTHOM YPOBHE. Kpr «PelreHne OMOIOrMYSCKIX
3aa"» NMOMOracT 3aKpeluTb U yFJIy6I/ITI> YPOBEHb 3HaHUHN I10 61/IOJ'IOFI/II/I, IIPUMCHUTD OTU 3HAHUA HyTéM
pemeHuA OHOJIOTHYECKHX 3ajaay.

2. OcymecTBisieTcsl JTUYHOCTHO-OPUEHTUPOBAHHBIA ToaXx0A B 00ydeHMH. TO €CThb YYHUTBHIBAIOTCA
WHINBUIyaTbHBIE CKIOHHOCTH M CIHOCOOHOCTH YYAaIllMXCS W CO3JAIOTCS YCIIOBHSA Ui OOYYeHHS WX B
COOTBETCTBUU C IPO(eCCHOHATHHBIMU HHTEPECAMH.

Ilnanupyemotii pezyromam

B pe3ynvmame npoxosicoenus npozpammul Kypca 00yuarouiuecs 00J4CHbL:

e lcnonb3oBaTh oO0ImME TpUeMBbl pabOTBl C TECTOBBIMH 33JaHUSMHU PA3JIMYHON CIIOKHOCTH,
OpPHECHTHPOBATHCS B IIPOTPAMMHOM MaTepHalle, yMETh YeTKO (hOPMYIHPOBATH CBOM MBICIIH

e  YMeTh NPaBWIBHO paclpeaessTh BpeMs MPH BBITIOJHEHUH TECTOBBIX PadoT.

e (O000MATh U MPUMEHSATH 3HAHHUS O KIIETOUHO-OPTaHU3MEHHOM YPOBHE OPTaHU3aIluU KU3HU.
e (O000mmAaTh U NPUMEHATH 3HAHUS 0 MHOTO00Pa3HH OPTaHU3MOB .

e  CorocTaBATh OCOOCHHOCTH CTPOCHHS U (YHKIIMOHUPOBAHUS OPTaHU3MOB Pa3HBIX [IAPCTB.

L4 ComnocTaBisaTh OMOJOTHYECKHE OGLEKTLI, IIPOLECCHI ,ABJICHUA, IPOABIIAIOIINXCA Ha BCEX YPOBHAX
OpraHu3aluu JXU3HU.

L YcTaHaBaMBaTh MOCIIEIOBATEILHOCTD OMOJIOTUMYESCKHX O6’LCKTOB, IIpOo1ECCOB, SIBJICHUI.

L] HpI/IMeHSITI) 6I/IOHOFI/I‘ICCKI/IC 3HAHUA B HpaKTI/IquKI/IX CI/ITyaL[I/ISIX (HpaKTI/IKO-OpI/IeHTI/IpOBaHHOB
3a/IaHKE).

e PaboTarh ¢ TEKCTOM HIIH PHCYHKOM.
e (O000MATh U MPUMEHSTh 3HAHUSA B HOBOW CHUTYAIIHH.

e Pemath 3a1a4n MO IIUTOJIOTHH 0A30BOTO YPOBHS UM MOBBIIMICHHOTO HA MPHUMEHEHHE 3HAHUN B HOBOM
CUTYaLlUH.

e Pemath 3amaun mo reHeTuke 0a30BOTO YPOBHS M IOBBIIICHHOT'O Ha MPUMEHEHHE 3HAHUM B HOBOM
CUTYaLlUH.

e Pemath 337291 MOJICKYJISPHON OMOJIOTUU 0a30BOT0 YPOBHS U MOBBIIICHHOTO HAa MPUMEHEHUE 3HAHHUMA
B HOBOI CUTYyaIlUH.

Cmpykmypa npozpammst. Kypc onmpaercst Ha 3HaHUS, TIOTyYSHHBIE IPU N3y4eHnH Kypca Ounonoruu 10 kiaacca.
CopnepxaHue HpOrpaMMbl BKJIIOYacT 3 OCHOBHBIC pa3liesia: PELICHHE 33/ad 110 MOJCKYISIpHOW Omoioruwu,
peleHne 3a/1a4 Mo IUTOJIOTHH, PEHICHUE 3aa4 110 TeHETHKE.

Jannble paszfensl AesATcad Ha TEMBbl, M Kaxzaas TeMa 3JIEKTUBHOIO Kypca SIBISETCA NPOJODKEHHEM Kypca
Oouostormn. OCHOBHOM THI 3aHATUH - mpakTukyM. Jlns Hambonee YCHENIHOTO YCBOGHHS MaTepHaia
TUTAaHUPYIOTCS pa3nuyHble (JOPMBI pabOTHI ¢ YHAIIUMHUCS: pa3HOOOpa3HbIe GOpMBI pabOTHI C TEKCTOM, TECTAMH,
BBIIIOJIHEHUE TBOPYECKUX 3aJaHui. Ha KakqoM 3aHATHM y4aluMCs PEKOMEHIYETCS CepHs 3alaHMi, 4acTb
KOTOPBIX BBITOJIHSIETCS B KJIACCE, @ 4aCTh - J0Ma CaMOCTOSITEIbHO.

Jns mpoMeXyTodHOro KOHTpoisa- 3 TectupoBanust B ¢opme EI'D, M MTOroBOro KOHTpOJS— 3adeT IO
Kypcy «Pemenne Ononmormueckux 3agad B xoje moAarotoBku k EI'D» m mpoekTHas amestensHOCTh. Kype



peann3yer KOMIETEeHTHOCTHBIHN, IeATeIbHOCTHBIA U MHIUBUAYAIBHBINA MOIX0/ K 00y4eHHI0. JlesITeTbHOCTHBIN
MOJXOJl peau3yeTcss B MPOILECCe MPOBEICHUS CaMOCTOSATENBHBIX W IMPAKTHYECKUX pabOT C ydYalluMIUCH,
COCTaBIISIET OCHOBY Kypca. JleaTenbHOCTh YUUTEISI CBOANUTCS B OCHOBHOM K KOHCYJIBTHPOBAHMIO yUAIHXCS,
aHaJIM3y W pa3dopy HanOojee MPOoOJEMHBIX BOIPOCOB M TeM. MHIMBUIyamu3aus oOydeHus TOCTUraeTCs 3a
CYET WCIOJIF30BAHUS B TPOILECCE OOYUCHUS neddcoudeckol MexHOI0SUU TUYHOCHHO-OPUEHMUPOBAHHO2O0
obpazosarus « UCY][» (AHIUBUAYATLHBIA CTHIIb YI€OHON JCATEITHHOCTH).

B moaroroBke u NpOBENEHWH YPOKOB JAHHOTO Kypca HCHOJIB3YETCS MeXHOA02Us 300posbechepezaroueco
00yueHUs U B0CNUMAHUA: CO3JJaHUE IICUXOJIOTHYECKOro KoM(popTa, CaHHTapHO-TMTMEHWYECKHX YCIIOBHH,
JIBUTATEIHHOM aKTHBHOCTH U IPYTUX KPUTEPUEB, KOTOPHIE BIUSIOT HA YCIIEIIHOCTh B O0yJIEHUH.

Dopmoit omuémnoCcmu O U3YUeHUI0 OAHH020 KYDCA MOXHCem Oblmb:

e CocraBneHue OMOJIOTHMYECKHX 3a/1a4, KPOCCBOPJOB, CO3JaHUE NPE3EHTAllMH, M0 TeMaM
(bakyIbTaTUBHOTO KypCa;

e 3auéT mo peuIeHuIo 3a1a4 6a30BOr0 YPOBHSI U MOBBIIIEHHOTO

o Konrponpnas pabora mno pemeHuro 3agad no matepuanam Enunoro ['ocynapcTBeHHOTO
sKk3amena 1o ouosornu 2017 roxa.

e 3ammra IPOCKTHBIX PadoT

e TecroBble 3a7aHus O PEIICHHUIO 3a/a4 110 MaTepuaiaM EnunHoro I'ocymapCTBEHHOTO JK3aMeHa IO
ouosnoruu 2016 roza.

COJAEP)KAHHUE KYPCA

BBenenue — 2 yaca

1. Bseoenue 6 npeomem

Pecypcel  yueOHOro ycrexa: OOyYeHHOCTb, MOTHBAIWsI, TaMsTh, BHHMaHHE, MOJAILHOCTH, MBIIUICHHUE,
JeaTenbHOCTh. KOHTPOIIh, CAMOKOHTPOITB.

MortuBanuss Ha yCHex: MaTrpulla WHAWBUAYaJIbHOTO YyCIlieXa, WHIAWBUAyalbHAas MOpOrpaMma pa3BHTHSI
001IeyIeOHBIX HAaBBIKOB.

1. Pewenue 3a0ay no meme

«Ocnosnbie ceoticmea dicusozo. Cucmemnas opeanuzayusi orcusHuy-1 wac

3akpenJieHne OCHOBHOIO COAEPKAHUS TEM B X0/1¢ pelIeHHs OUOJOrHYeCKHUX 32024

Buonorus - Hayka o )HU3HHU U ee 3aKkoHOMepHOcTsX. [IpenMer, 3a1adu, MeToabl U 3HaYeHue Onosoruu. CBs3b
OMOJIOTHH C IPYTMMH HayKaMH, €€ MECTO B CHCTEME €CTCCTBEHHOHAYYHBIX W OHMONIOTMYECKHX JTUCITUITIINH.
Buonorus B cucreme KynbTypbl. MecTo 6MoNOrun B ()OPMUPOBAHHHM HAYYHOTO MHUPOBO33PEHHUS M HAYYHOMU
KapTUHBI MUpa.

OcHOBHBIC TIpU3HAKU >kKuBoro. OmpenencHue HOHATHS <OKM3HB». buomormueckas (opma CyIniecTBOBaHUS
MaTepuu. YPOBHU OpraHU3allMy XKUBOM MATEPUU U NPUHLIMIIBI UX BBIIEICHUS.

OcHoBHble mnoHsATHS. bronorus. Kusup. OCHOBHBIE NPHU3HAKK KUBOTO. YPOBHH OpTraHU3AIMM KUBOM
Mmatepun. Merosl m3yuenus B Ouomorun. Knerka. Tkanb. Opran. Opranmm. [lomynsmus u Bun. buoreonenos.
Buocdepa

Pa3nen 1. Pemienue 3aga4 no teme «MoJtekyJisipHast 6M0JI0rus»-6 4acoB



3akpenieHne OCHOBHOIO CONEPKAHUS TeM B X0/i€e penleHusi 0M0JOrHYecKHNX 3a1a4:

1. Xumuueckuii cocmas kiemku. HeopeaHuueCKue eewecmed.

XuMHuYecKre AIEMEHTH U MX POiib B KieTke. Heopranmdueckue BEMECTBa W UX POJIb B JKU3HEACSTEIHHOCTH
KIeTKU. Bolla B KJIeTKe, B3aMMOCBS3b €€ CTPOCHHUS, XMMHYECKHUX CBOMCTB W Ouosiormdeckod ponu. Conm
HEOPraHWYEeCKHUX KUCJIOT, X BKJIAJ B oOecledeHne KU3HEACATEIbHOCTH KIETKU U MOAJIEpKaHNe TOMeocTasa.
Honsr B xiteTke, uX QyHKIuA. OCMOTHYECKOE JaBlIeHHE U TYprop B KieTke. bydepHbie cicTeMbl KISTKH.

1. Xumuueckuii cocmas knemxu. Yeneeoowl. Jlunuool.

VYTneBoabl B KU3HEACATENBHOCTH PACTEHUH, JKUBOTHBIX, TpHOOB u Oaktepuid. CTPyKTYpHBIE H
(hyHKIIMOHAJIbHBIE 0COOEHHOCTH MOHOCAXapHJIOB U IUCAaXapHUIOB. bHOMmonuMepsI - MoIucaxapuabl, CTPOCHUE U
Ouosoruyeckas pob.

JKups! ¥ munumb1, 0COGEHHOCTH UX CTPOSHMSI, CBSI3aHHBIE ¢ (DYHKIIMOHATLHON aKTHBHOCTHIO KIIETKH.
1. Xumuueckuii cocmae knemxu. benxu.

Opranuueckue BellecTBa KieTkd. buononumepsr — 6enku. CTpykTypHas opraHu3anus OelIKOBBIX MOJEKYIL.
CsaoiicTBa 0enkoB. JleHaTypalusi 1 peHaTtypanus — OMOIOTHYeCKUid CMBICHT U 3HavYeHue. OYHKIUU OETKOBBIX
MoJIeKyIl. DepMEHTHI, X POJb B 00ECIICUSHUH IIPOLIECCOB KHU3HEAEATeNFHOCTH. Kiaccnpukanus pepMeHTOB

4-5. Xumuueckuii cocmag kiemxu. Hyxneunogvie kuciomal.

HyxnennoBsie KUCIOTHI, X poib B kieTke. Mcropus n3zydenuns. [JHK — monekyna xpaHeHus HacleACTBEHHON
unpopmarmu. CtpykrypHas opranuzamnus JJHK. Camoynsoenue JJHK. PHK, ee BuIbI, 0COOEHHOCTH CTPOEHUS
U (YHKIIMOHUPOBAHHUS

AT® — OCHOBHO# aKKyMyJsATOp HEpruH B KieTke. OCOOCHHOCTH CTPOCHHS MOJICKYJIbl U QyHKInu ATO.
ButaMuHsbl, cCTpO€HUE, NCTOYHUK MOCTYILIEHHS U POJIb B OPraHU3ME U KJIETKE.

6. Tecmuposanue no pazoeny «Monexyasipras duoro2us»

OcHOBHBIE MOHATUS. AMMUHOKUCIIOTEL. AHTHKOJOH. ['mapodunbHocTh. ['MapodobHOCT. [Mukomporenast.
I'yanun. [enatypamus. JIHK. Komon. Kommmemenrtapaocts. Jlumompotennbl. Jlokyc. MakpoaneMeHTHI.
Muxkposnementsl. Monomep. Hykneomporennsr. Hykmeotun. Ocmoc. [Momumep. IMomumentun. Ilentumnas
cBa3b. PHK. Tumun. @epmentst. [lurosun. Ypanu.

Mexnpenmernsie cBsa3H. Heoprannueckas Xumus. XHMHYECKHAE DJIJIEMEHTBI TEPHUOIUYECKON CHCTEMBI
J.M.Menneneesa. MoHs! (KaTHOHBI ¥ aHHOHBI). Bosia 1 npyrue HeopraHudeckre BEIIeCTBa, CTPOCHUE MOJICKYIT
u cBoiictBa. [luccoumanus syekTpoiauToB. Opranuuyeckas xXuMus. OCHOBHbIE TPYNIIBI OPraHUYECKUX
coenuHeHni. Bydepnsie pactBopsl. ®usnka. OcMoTrueckoe napienue. Auddysus u ocmoc.

Pazaen 2. Pemenne 3aga4 no teme «l{urossorus» -11 yacos

3akpenJieHne OCHOBHOIO COAEPKAHUS TEM B X0/1¢ pelIeHHs OHOJOrHYEeCKHX 321242

1. Lumonoeus xak nayka.

Hpe):[MeT, 3aJa4Yu U METObI COBpeMeHHOﬁ OUTOJIOTHUH. Mecto OUTOJIOTHHU B CUCTEMC €CTECCTBEHHOHAYYHBIX U
Oumosiormueckux Hayk. VcTopusi pa3BUTHSI LUTONOTHS. TeEOpeTHYecKoe U TPAKTUYECKOEe 3HAYCHUE
LUTOJIOTHYECKHUX UCCIEIOBAHUN B MEUILIMHE, 3APABOOXPAHEHHUH, CENbCKOM X035 CTBE, €€ OXpaHbl IPUPOIBI
U IpyTuX cdepax dyeloBeUCCKOH AeITETEHOCTH.

I/ICTOpI/ISI OTKPBITUE KJIICTKH. Knerounas TCOpH. OCHOBHBIC ITOJIOXKECHHS HepBOI‘/JI KJIETOYHOM TCOpHHU.
COBpeMeHHaﬂ KJICTOYHAasA TCOPUs, €€ OCHOBHBIC IMOJIOXKCHUA U 3HAYCHUC IAJI1 PA3BUTHA OHOJIOTHH.

1. Cmpoenue kriemxu u e€é opeanouowi.

[Ina3matrueckas MemOpaHa u oOojouka kieTku. CTpoeHne MeMmOpaHBl KiIeTOK. I[IpOHHKHOBEHHE BEIIECTB
yepe3 MeMOpaHy KJIETOK. Buabl TpaHcmopra BemIeCTB dYepe3 IMTOIUIa3MaTHUYECKyI0 MEMOpaHy KIETOK



(maccMBHBIA W aKTHUBHBIA TPAHCIOPT, 3K30MUTO3 M JHAONHUTO3). OCOOEHHOCTH CTPOCHHS 000JI0YeK
MPOKAPUOTHYECKUX U 3YKAPUOTHUCCKHUX KIIETOK.

Lluromnasma u ee CTpYKTypHBIE KOMIOHEHTHL. OCHOBHOE BEIIECTBO IIUTOIIA3MEL, €r0 CBOUCTBA U (PYHKIIHH.

SAnpo unTepdasHON KiIeTKH. XUMHUECKMH COCTaB M CTPOEHHE sApa. 3HAu€HHE sipa B OOMEHE BEIeCTB U
nepegade TE€HETHYECKOW HHGOpManuy. SIAphINKO, OCOOEHHOCTH CTPOCHHS U (QYHKIUH. XPOMOCOMEI,
MOCTOSIHCTBO 4McNa U (hOpMBI, TOHKOE cTpoeHue. [TonsTue o kapuorune. I'arnonHeIi U JUNIOUAHBINH HAOOPEI
XPOMOCOM.

Armmapar ['onpmxn. CTpoeHue, pacrosioKeHNE B KIIETKaX )KHBOTHBIX U pacTeHUH, QyHKITY anmapara [ oib1Ku:
CUHTE3 TOJIHCAaXapuI0B U JMIIKJOB, HAKOIUIEHHNE U CO3PEBaHUE CEKPETOB (OENKH, JTUMHIBI, MOJUCAXapUIbl),
TPAHCIIOPT BEUICCTB, POJIb B (POPMUPOBAHUH IDIA3MAaTHIECKOH MeMOpaHsl U Jm3ocoM. CTpoeHre U QyHKITHUH
JIF30COM.

Ounpomnazmarudeckas cets (JI1C), ee Tunsl. OCOOEHHOCTU CTPOCHUS arpaHy sIpHOH (IIaJK0H) U FpaHyJIIpHON
(mrepoxoBatoit) DIIC. 3navenne rnaakoit JIIC B cuHTEe3e MONKMCAXapUAOB W JIMIUAOB, UX HAKOIUICHUH H
tpancnopre. 3ammrHas GyHkiws I1C (n3011ust 1 HeUTpaIU3alys BpeIHbIX U1 KIeTKH BenecTB). OyHKINH
mepoxoBaroil JIIC (yuacTue B cUHTe3€ OEIIKOB, B HAKOIUIEHUH OEIKOBBIX MPOAYKTOB U MX TPAHCIOPTE, CBS3b
C IpYTYIMH OPTaHOMIaMHU B 000JIOUKOM KIIETKH).

Pubocombl, 0COOEHHOCTH CTPOSHUA U poiib B OnocuHTe3e Oenka. [Tomupubocomsl.
Bakyounu pacTuTe bHBIX KIETOK, UX 3HaueHue, cBsi3b ¢ JIIC.

IInacTuasl: TeMKOIIACTHI, XJIOPOILUIACTHI, XpOMoIUIacTel. OcoOeHHOCTH, cTpoeHue U ¢pyHkiun miactua. JHK
wiactun. [Iponcxoxaenue xnopomnactoB. B3anMHoe npeBpalneHne miacTux.

MUToXOHIpUH, CTPOEHHE (Hapy)KHasi U BHYTPEHHSSI MeMOpaHbl, KpucTsl). Mutoxonapuansaeie /IHK, PHK,
pubocoMbl, uX poib. DyHKIMH MUTOXOHApPUI. ['MIOTE3BI O MPOHCXOXKIECHUHM MUTOXOHIpU. 3HadyeHUe
BO3HHKHOBEHUS KHCIOPOIHOIO JbIXaHUS B HBOTIOLIUY.

Kietounslit 1neHTp, ero crtpoeHue W QyHKkumu. OpraHounsl JBWKEHUs. KieTouHble BKIIOYCHHS —
HETIOCTOSIHHBIN OpPTaHOH] KJIETOK, 0COOCHHOCTH M (DYHKITHH.

3. @omocunmes

OO6mMeH BerecTs U 3Heprud. [IoHATHE 0 TIIACTUYECKOM U SHEPT€THUECKOM OOMEHE.

®otocunTe3. CBeToBast U TeMHOBas (as3bl (POTOCHHTE3a, OCHOBHBIE IPOLECCHI, IPOUCXOAAIINE B 3TH (a3bl.
OCHOBHBIE UTOTH CBeTOBOU (a3bl - cuHTe3 AT®, BRIIeneHue KuCIopoaa, oOpa3oBaHWE BOCCTAHOBICHHOTO
HUKOTHHamMuAaaeHnHauHyKIeotuadocpara (HAJD -H2). dotodochopunuposanue. CymmapHoe ypaBHEHHE
(hotocuntesa. I[lepBuunbie MPOaYKTHI oTocHHTE3a. DOTOCUHTE3 U YPOXKal CEIbCKOXO3SIMCTBEHHBIX KYIbTYP.
IIyTn noBwIeHUsT TPOAYKTHBHOCTH CEBCKOX03sIICTBeHHBIX pacTeHui. K.A. TumupszeB o KocMHIecKod poiu
3€JICHBIX PACTEHUN. XEMOCHHTE3 U €ro 3HaYEHUE B MPUPOJIE.

4. Dnepeemuueckuti 0omeH

OHepreTuueckuii oOMEH B KJIETKE M €ro OMOJIOTHYECKMH CMBICI. OTalbl 3HEPreTHYECKOro OoOMEHa,
MPUYPOUYEHHOCTh ATHUX MPOIECCOB K OMPEAEICHHBIM CTPYKTypaM KIICTKH. 3HaueHHe MUTOXOHIpuit u AT® B
SHEPreTHYECKOM OOMEHE.

1. Buocunmes benxa

BruocunTes OenkoB B KIETKe W ero 3HaueHne. Poims reHOB B OnocuHTe3e OenkoB. ['eHeTHdeckuii Ko U ero
cBoiicTBa. Dtambl OmocuHTe3a Oenka. Peaknmum marpuuHoro cwHTe3a. Perymsmus cuHTe3a OenkoB. [eH-
perynarop, reH-ornepaTop, CTPYKTYPHBIE TeHBI, UX B3auMoaeiHcTBHe. [IpuHIMI 00paTHOM CBS3U B PETYIIALINN
(hyHKIMOHUpPOBaHUS TeHOB. COBpEMEHHBIE MTPEICTABICHHS O IPUPOJIE TCH

1. Tunwei oenenus kiemok



JKv3HEeHHBI MK KIETKH M €ro 3Tambl. [I0JroToBKa KIETKHM K JENeHWI0 — uHTepdasza, ee MepHoabl
(IpeCHHTEeTUYECKUH, CHHTETUIECKUH, TOCTCUHTETUYECKUH ). bronorudeckoe 3nadenne nHTepdasspl. ANonTos.
MHUTOTHYECKHI ITHKIT.

AMHUTO3 U ero 3HaueHue. MUTO3 - IIUTOJIOTHYECKass OCHOBa Oecrojioro pasMHoxkeHHs. da3pl MUTO3a, HX
xapakTepuctika. CTPYKTYpHBIC U3MEHEHHS U (PH3HOIIOTHYECKIE OCOOCHHOCTH OPraHOMIOB KIICTKH BO BPEMsI
MHUTOTHYECKOTO JlesieHus. BepereHo penenus, crpoeHne i QyHKIIMU HUTEH BepeTeHa. bronornieckoe 3HaYeHUE
MUTO3A.

Meiio3 - mHUTONOTHYECKas OCHOBAa IIOJIOBOTO pasMHOXeHWs. [lepBoe jgencHue Meiio3a, ero ¢asel, ux
XapaKTepPUCTHKA. Y MEHBIICHHE YHCIa XPOMOCOM KaK pe3yJbTaT IepBOTo AeneHns. Bropoe nenenme Meiiosa,
(ha3pl, UX XapakTepucTHKa. buonorndyeckoe 3HaueHUE MeHo3a.

1. Becnonoe u nonosoe PAa3mMHOINCEHUE.

®DopMel U crocoOBl pa3MHOKEHUsSI OpraHu3MoB. becronoe pa3sMHOMXeHUE, ero BHAB U 3HaueHue. [lomoBoe
pa3sMHOXKEHHE, €T0 BUABI M 3BOJIIOIOHHOE 3HaueHne. OO0Imas XapakTeprCcTHKa M OCOOCHHOCTH Pa3MHOXKCHUS
OCHOBHBIX T'PYIIN OPraHU3MOB. Pa3BuTHE MyMKCKUX U )KEHCKUX MOJIOBBIX KJIETOK Y dKUBOTHBIX M PACTEHUIA.

1. Owumoecenes — unousudyanvbHoe pazeumue OpeaHu3Mos.

OmtonoTBOpeHHe U ero Tumbl. OIUIOAOTBOPEHHE M Pa3BUTHE 3apOAbINIA Yy KUBOTHBIX. OCHOBHBIE ATallbl
SMOpPUOHAJBHOTO  Pa3BUTHS JKUBOTHBIX. B3aumojeiicTBue uyacTeld  pa3BUBAIOLIETOCS — 3apOJbIIIa.
buoreneTndeckunii 3aKkoH, ero coBpeMeHHas HHTeprpeTanus. [loctamOproHansHoe pa3suTre. BpeaHoe BimsHIE
AJIKOTOJIsl, HUKOTHHA, HAPKOTUKOB, 3arpA3HEHUS] OKPYXKAIOLIEH Cpelbl Ha pa3BUTHUE 3apOAbIIIa KUBOTHBIX U
4eJI0BeKa.

OO0mas xapaKTepHCTUKa H OCOOCHHOCTH Pa3sMHOXCHHS BHPYCOB, OakTepui, BOJOpPOCIEH, MOX000pa3HbBIX,
MAOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX, TOKPHITOCEMEHHBIX, TPUOOB U JIUINAHHUKOB. CMeHa (a3 B )KU3HEHHOM
LHKJIE.

1. Tecmuposanue no pasoeny «L{umonozusy

OcHoBHBIE TOHATHA. ABTOTPO(BI. AMHHOKUCIOTH. AHA0OMU3M. ACCUMHIAIMSA. AHTHUKOAOH. Ammapar
Tonpmku. AKTHBHBIA TpaHCHOpT. AlpoObl. bakrepwodarn. buocumute3 Oenka. bpokenue. Bakyols.
Bxurodenus. [NarutonaabIi Habop xpomocoM. JuturonaHsnii Habop xpomocoMm. ['en. ['eneTrueckuit koa. ['eHOM.
I'enotun. I'mopodunsHocTs. I'mapodobHocTh. ['mukonus. I'mukokamukce. I'muxonporennsl. I'pana. I'yanun.
Henarypanus. Jduccumunsmms. JHK. JlpixatensHbiii  cyOctpaTr. KierounHoe npixanue. Kapuormnaszma.
Kara6onusm. Kucmopomueidi stan. Komon. Kommiaemenrapaocts. Kpucra. Jlelikorumactel. JInzocoma.
Jlunonpotennsl. Jlokyc. MakposnemeHTsl. Matpukc. Matpuusslid cuHTe3. MeTtabonusM. MUKpOTpyOOUKH.
MukpodunameHTsl. MukpoanaemenTtsl. Monomep. Hykneonporeunsl. Hykneotun. Omnepon. OpraHoupisl.
Ocmoc. Omeparop. Ilnactuasl. [Munoumrtos. Ilomumep. IMomunentun. Ilentuanast cBsa3b. IIpoxapuoTsl.
Penpeccop. Pubocomer. PHK. CITHU/I. Ctpoma. CtpykrypHble TeHbl. Tpancmsamus. Tpanckpurms. Tpurmier.
Tunakoun. Tumun. ®aronuros. @epmenTtsl. XioporuiacT. XpoMaTuH. XpoMoIutacT. XpoMmocoma. LlenTpuomnu.
IluromnasmaTtryeckas memOpana. [luro3un. Ypamwi ®otocuHTe3. XeMOCHHTE3. DK30IIUTO3. DHIOIUTO3.
OHJoI1a3MaThyeckas ceTb. DyKapuoThl. SAapo. Sapeiiko.

Becronoe pasmHoxkenue. BereratuBHoe pasmHoxeHue. 3urora. [losmoBoe pasmHoxeHue. [lodkoBaHue.
Amnonro3. Xusnennwnd mwmkn kinetkn. Cnepmaroszoma. Cropa. Sineknerka. Amurto3. Mwurtos. Meiios.
Lentpomepa. UHutepdasza. Ilpodaza. Anadaza. Meradaza. Tenodasza. Bepereno nenenus. buBaneHt.
I'enepatuBHas TKaHb. ['OMONOrMYHBIE XPOMOCOMBI. JIBOHHOE OIUIOMOTBOPCHME. 3aPOMBIIICBBIA MEIIOK.
Konproranmmst. Kpoccunrosep. Penykmmonnoe npenenue. Cnepmarorene3. OoreHe3. JKW3HEHHBIN IHKIL.
I'ametodpur. Crnopodut. buorenerndecknit 3akoH. bmactyma. bmactomep. OmmomorBopenue. OHTOTEHeE3.
Bnyrtpennee omnogorBopenue. HapyxHoe omnogorBopeHue. 3apoabliueBble  JUCTKH. OpraHorenes.
[aprenorenes. OmOpuoHansHOEe pasButhe. [locTamOpnoHanbHOE pasBuTHE. Puiorenes. JKromepMma.
OHTozepma. Mesoaepma.

MexnpenMernsbie cBs3M. Heoprannueckas Xumusi. XHUMHYECKHE HIIEMEHTHI IEPUOJUYECKON CHCTEMBI
J.M.Menneneesa. MoHs! (kaTHOHEI ¥ aHHOHBI). Bosa n npyrue Heopranudeckue BEIIecTBa, CTPOCHNE MOJICKYIT
n cpoiictBa. [luccommanus anexkTponutoB. Opranudveckass xumus. OCHOBHBIE TPYIIIBI OPTraHUYECKUX
coequHeHnd. bydepubie pactBopsl. dusuka. OcmoTtuueckoe nasiaeHue. Auddys3us u ocmoc. Boranwuka.




OCOOEHHOCTH CTPOCHHUS KIETOK pacTeHHid. OTIMuYus pacTeHUH OT >KUBOTHBIX. 3o00siorhs. OcoOeHHOCTH
CTPOEHHUS KIJIETOK KUBOTHBIX. OTJIMYHS KUBOTHBIX OT PACTEHUH U IpuOOB

Bboranmka. OcoOEHHOCTH CTpPOEHHS W pa3MHOXCHHs pacTeHWi. BereratnBHOe pasMHokeHWe. [IpHBHBKH.
Oprassl pacTeHHl, UX cTpoeHue u QyHKImU. CTPOCHHUE IIBETKA — OpraHa CEMEHHOI0 pa3MHOKeHUs. OTbUICHHE.
3oomorusi. OCOOEHHOCTH Pa3MHOXKEHHUS JKUBOTHBIX PAa3IMYHBIX CUCTeMaTH4eckux rpynn. CrnocoOsl
OIIOZAOTBOPEHHSI Y KUBOTHBIX. [locTaMOpHOHAIbHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHS 3€MHOBOIHBIX.
Anatomusi. OcoOeHHOCTH SMOPHUOHATILHOTO Pa3BUTHS YeIOBEKa

Paznen 3.Pemenne 3aga4 no reMe «I'enernka»-11 yacos

32KD€HJI€HH€ OCHOBHOT'O COACPKAHUA TEM B X0/1€ PCIICHUA OHOJIOTHUECKHX 3agad:

1. Hesasucumoe nacneoosarnue NpPU3HAKoO6

IIpenmer, 3agaun U MeToIbl TeHeTUKU. OCHOBHBIE pa3fielibl TeHETUKU. MeCTO TeHETHKH cpeld OUOTOTHYeCKUX
HayK. 3HaUeHHE TEeHETHUKHY B pa3paboTKe mpobieM OXpaHbl IPUPOIBL, 31PaBOOXPAHEHHS, MEAUIIIMHEI, CEITHCKOTO
xo3stiicTBa. [IpakTHueckoe 3HaUeHHE TEHETHKHY.

I"'MeHnens — OCHOBOIOJNOXXHUK T'€HETHKU. MeToA IeHeTHUECKOro aHajim3a, paspaboraHHbii [.MeHaeneM.
I'enetnueckas cumBoiuKa. IIpaBuiia 3amucu cxeM CKpelIuBaHusl.

Hacnenoanue npyu MOHOTHOPUIHOM CKpelMBaHUM. JIOMUHAHTHBIE U pelieCCUBHBIE Tpu3HaKu. [lepBblii 3aK0H
MeHjens - 3aK0H eIMHO00pa3usi THOPHIOB IEPBOTo MOKoIeHUs. BTopoii 3akoH MeH1ens - 3aK0H pacIleIIeHHS.
[IpaBmno uwmcToTHl TaMeT. LluTOoNOTrHMUYecKre OCHOBBI PACIICIUICHHS TPH MOHOTHOPHIHOM CKPEUIMBAHHH.
CratucTryeckuil XapakTep paciieTICHus.

IlonsTue o renax u amienax. @eHOTHI U T€HOTUIL. ['0MO3UTroTa ¥ rerepo3uroTa. Pacuierienre mpu BO3BpaTHOM
Y aHATM3UPYIOIEM CKPEIINBAHHH.

HacnenoBanue mnpu OurdOpuAHOM CKpellMBaHWU. He3aBucuMoe KOMOMHHPOBAaHWE HE3aBUCHMBIX IIap
NPU3HAKOB - TpeTuil 3akoH Menpgens. lluTomorndyeckue OCHOBHI HE3aBHCHMOTO KOMOWHHPOBAHUS IIap
MIPU3HAKOB.

1. Bzaumooeiticmeue ainenvHblx U HedulelbHbiX 2eHO8.

HacnenoBanne npu B3aMMOJEHCTBUMM aJUIENbHBIX TE€HOB. JlomuHMpoBaHue. HemonHoe 1OMUHUpPOBaHUE.
Konomuuposanue. CBepX10MUHUPOBAaHIE. MHOXECTBEHHBIN aJlIEIHU3M.

BsanmoneiictBue HeamenbHBIX TeHOB. HoBooOpazoBanus mpu ckpemmuBaHnA. OCOOEHHOCTH HAciIe€IOBaHUSA
KOJINYECTBEHHBIX Mpu3HaKkoB. KommmumenTapHocTs. OmucTas. [lomumepus. MHOXKECTBEHHOE J1eiiCTBHE TEHOB.
[Tpumepbl MHOXKXECTBEHHOTO JEHCTBHUS TeHOB. BO3MOKHbIE MEeXaHN3MBI OOBSCHEHHNS 3TOTO SABJICHUS. [ eHoTHIT
KaK [EeJIOCTHAs: HICTOPUYECKH CIOKUBIIASICSA CUCTEMA.

1. XpOMOCOMHClﬂ meopust HACIEeOCMEEeHHOCIU.

SIBNeHNE CIICTIICHHOTO HACNEJOBAHUS W OTPAaHHMYEHHOCTh TPEThETO 3akoHa MeHzens. 3HadyeHue padoT
T.I''Moprana W ero mKOJAbl B H3YYEHUHM SBJICHUS CILEMJIEHHOro HacienoBaHus. Kpoccunrosep, ero
Omonormueckoe 3HadcHUE. ['eHeTHdeckue KapTbl XpoMocoM. OCHOBHBIE TONOKEHHS XPOMOCOMHOU TEOpHH
HacJiecTBeHHOCTH. Bruta mikoubel T.I'.MopraHna B pa3paboTKy XpOMOCOMHOM TEOPHUH HACICICTBCHHOCTH.

1. [‘enemuxa nona.

T'eneruka nona. IlepBuyHble U BTOPUYHBIE MOJIOBBIE IPU3HAKU. XPOMOCOMHAsl TEOpPUS ONPEAENICHUs I0Ja.
T'omorameTHsIif U reTeporaMeTHbIN MoJ. TUIBI onpeaeneHus noia. MexaHusM MoAnep KaHusl COOTHOILIEHUS
nosioB 1:1. HacrnemoBanue npru3HAKOB, CHETIICHHBIX C ITOJIOM.

10. 3axonomeprHocmu uzmenuugoCHu.

M3MeHuHnBOCTS. K.]'IaCCI/I(bI/IKaL[I/ISI M3MEHYMBOCTH C MTO3UILIUHN COBpCMCHHOﬁ T'CHCTHUKHU.



Oenotunmyeckas (Moan(UKAIMOHHAS M OHTOT€HETHYECKasT) U3MEHUYMBOCTh. HopMa peakiiy u ee 3aBHCUMOCTD
oT reHoTumna. CTaTUCTUYECKUE 3aKOHOMEPHOCTH MOAM(UKALMOHHON W3MEHYHMBOCTH; BapUALMOHHBIA pAl U
BapUallMOHHAs KpUBasl.

I'enoTunueckas (KOMOMHATUBHAS M MYTallMOHHAS) H3MEHYNBOCTh. 3HAUEHUE KOMOMHATHBHOW H3MEHIHBOCTH
B OOBSICHEHUH HBOJIOLHOHHBIX MPOIECCOB, CENIEKIUU OPraHU3MOB. MyTallMOHHasi W3MEHYHUBOCTb, €€ BHUJBI.
Mytannn, wux npuunHel. Kiaccudukamms wyrtammii 1Mo XapakTepy W3MEHCHHS TeHOTHNA (TCHHBIE,
XPOMOCOMHBIE, TeHOMHbIE, LUTOMIa3MaTrueckue). [lociaencTBUs BIMAHUS MYTareHOB Ha OpraHu3M. Mepbl
3aIUTHl OKPYXKAIOIIeH Cpeabl OT 3arpsi3HEHHs MyTareHaMU. 3aKOH TOMOJIOTHUECKUX PSIOB B HACIIEACTBEHHOM
n3menurnBoctu. H.U.BaBunoBa. DxciepuMeHTanbHOE TIOTyYEeHUE MYTaIUH.

1. Tenemuxa uenosexa

I'enernka yenmoBeka. YelloBeK Kak 0OBEKT TeHETUIECKUX UCCIICA0OBAaHUI. MeTo bl N3y4eHHS HACIIeICTBEHHOCTH
YeJIOBeKa: TeHeaIOTHYeCKU, OJIM3HELIOBBIN, IMTOr€HETUYECKUH, THOPUIN3AII COMATUYECKUX KIETOK.

HacnenctBeHHble 0OJNE3HW, WX PAaCHpOCTpAHCHHE B TOMYJAIUSAX 4YeJoBeKa. Mepbl MPO(UITaKTHKH
HACJICJICTBEHHBIX 3a00JIeBaHU uenoBeka. BpeaHoe BIMsSHHUE aKOTroJis, HHKOTHMHA U HAPKOTUYECKHX BELIECTB
Ha HacJeICTBEHHOCTh 4YelioBeKa. MeauKo-TeHeTHUeCKOe KOHCYIbTUpOBaHre. KpUTHKa pacUCTCKUX TEOpHUH C
MO3UIIUN COBPEMEHHOM T€HETUKH.

OcHoBHble noHsATHS. ['eHeTnka. ['uOpumonorudeckuii Meron. HacrmeactBeHHOCTh. I3MEHYHBOCTD. AJIIEIb.
AnpTepHaTuBHBIE Mpu3Haku. l'eHotun. @Penortun. [ereposurora. I'omosurora. I'mOpun. JloMuHAHTHBII
npusHak. PeneccuBHBI — mpu3Hak.  AHanu3Upyollee — CKpeluBaHHe. Bo3BpaTHOE  CKpelUBaHUE.
Hurereposurora. [lomurubpunHoe ckpemuBanue. KommmumentapHoe neiicTBre reHoB. Dnwuctas. [lommmepus.
Ilnetiorponimsi. MmuoxkecTBeHHBI — amenn3M.  KopomuuupoBanwme. CBepxmomuHHpoBaHue. HemomHoe
JoMmuHupoBaHue. CrersieHHoe HacnenoBaHue. I'pymmel croemnenus. Kpoccunrosep. KpoccosepHbie u
HEKpOCCOBEpHbIE TameThl. AyTocoMmbl. ['ereporamerHsiii mos. ['omorameTrHsiid mon. CIIETUIGHHOE C TIOJIOM
HacuenoBanue. (DeHOTHIMUECKas W3MEHUYMBOCTb. MonuduKkanuoHHas HW3MEHYMBOCTh.  Bapuanra.
Bapuanuonnsiii  psa. Bapuanuwonnas kpuBas. Hopma peakumu. OHTOTeHeTHYECKas WM3MEHUYUBOCTS.
TI'eHoTunnueckas W3MEHYMBOCTh. MyTallMOHHAs W3MEHYMBOCTh. Mytanuu. MyrareHbl. ['eHHblE MyTanuu.
I'emomuple Myrammu. XpoMocoMmHBIE MyTanmu. KoMmOMHaTHBHAs W3MEHUYHBOCTH. lluTommazmarudaeckast
n3MeHYUBOCTh. CIIOHTaHHBIE MyTaluH. JleTanbHble MyTalluH. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEICTBEHHOI
W3MEHYHMBOCTH.

I'enetnka denoBeka. HacnmeactBeHHble Oone3Hu. AnbOMHM3M. bim3HenmoBwld  Merton. ['emoduuus.
FI/I6pI/I[[I/ISaHI/I$[ COMATHYCCKUX KJICTOK. Me):[I/IKO-FeHeTI/I‘IGCKOG KOHCyHI)TI/IpOBaHI/Ie. HOJ’II/I}Z[aKTI/IJII/ISI.
IlonynsurOHHBINA METOZ,.

Mexnpenmernbie cBsi3u. Dxonorus. OxpaHa TPHUPOABI OT BO3JACHCTBUS XO3SUCTBEHHOW JCSTEIHBHOCTH
genoBeka. Teopusi ABOJIONMH. 3HAUEHHE M3MEHYMBOCTH B 3BoJronnu. dusnka. MoHnsupyromiee u3nyueHue,
MIOHSTHE O JI03€ U3ITyYeHUs U Onosorundeckoii zamure. Xumust. OxpaHa OpUpo/Isl OT BO3AECHCTBUS XUMHYECKUX
TIPOU3BOJICTB.

HeopraHquCKaﬂ XUMMUA. OxpaHa HpI/IpOJII)I OT HCTAaTHUBHOI'O BOSﬂBﬁCTBHﬂ OTXO0O40B XUMHUYCCKUX HpOPISBO}Z[CTB.
®usuka. PeHTreHOBCKOE M3mydeHue. [IoHATHE 0 103¢ M3ITyYeHHS U OMOJIOTHYECKOH 3alluTe.

Tecmuposanue no xypcy «Pewenue buonocuueckux 3a0ay ¢ xooe noocomoexu k EI'9» - 1 uac

TPEBOBAHUS K YMEHUAM U HABBIKAM

yqawuec;l O0JICHDL 3HAMb.

L4 OCHOBHbBIC TOHSATHS MOJ'IeKyJ'IHpHOﬁ 6I/IOJ'[OFI/II/I, OHUTOJIOTHMH U IT'CHCTHUKHU,



ANTOpUTMBI pelIeHHsI 3a/1a4y, HE BXOJIIME B 00sA3aTeNIbHbIi MUHUMYM oOpa3oBaHusi (0a30BOro u
TIOBBIIICHHOTO YPOBHSI CIIOKHOCTH);

Odopmiienne 3axay Ha EnraoM ["ocymapcTBEHHOM 3K3aMeHe 110 OMOJIOTHA

Yuawuecsa oonscruvr ymemon:

Pemats HECTaHIAApPTHBIC OHOJIOTHYECKHE 3aJa4M, UCIIOJIb3Ys pa3IMYHbIC aJITOPUTMBI PEHICHUA,
Pemats paC‘-IéTHI)Ie OHOJIOTHYECKHE 3a4a4u ¢ MIPUMEHCHUC 3HAHUH 110 XUMHH U MATCMaTHKCE,

VYcranaBnmBaTh MIPUYUHHO-CJICICTBCHHBIC CBs3H, JcaTb O606H_ICHI/I}I, TIOIIOJIHATH n
CUCTEMATU3UPOBATH NOJTYUYCHHBIC 3HAHU S,

HpHMCHHTL 3HAaHUA B HOBBIX 1 UBMCHCHHBIX CUTYalUAX,

Ouosornueckue 3aJadd pasHbIX YPOBHEH CII0KHOCTH, COOTBETCTBYIOIIME TpeboBaHusiM BY3oB
€CTEeCTBCHHO-HAYYHOT'O MIPOQHIIS;

[Tonb30BaThbcs  pa3NUYHBIMU  [OCOOMSIMH, CIPaBOYHOW suTeparypoi, WHTepHer-
HMCTOYHHUKAMU.

NHOPOPMALIMOHHOE OBECIIEYHEHHUE

Memoouueckue nocodusa u 0onoJIHUmMENbHAA TUMEPAMYPA

Jumepamypa ona yuumena.

1.

bepxkunbmur M.b., I'marones C.M., MBanoBa H.II., ®puagman M.B., ®@ypanes B.A., Uyo6 B.B.
MeTtoaudeckoe mocooue kK yueOonuky “O6rras ouonorus” - M.: MUPOC, 2000. — 93c.

H.JI.I'aneeBa.,«Cto npuéMoB ajsl y4eOHOTO ycliexa yu4eHHKa Ha ypoKax OHMOJIOrMH»-METOIUYECcKOe
nocoowue Ay yanurenst, Mockpa: «5 3a 3HaHUA»,2006T.

I'ma A.A. Ilpuems! negarorndeckoit Texuuku. — M.: Bura-IIpecc, 2002. — 86¢.

Jmutpuera T.A., Cymaroxun C.B., I'ynenkoB C.U., Mensenea A.A. buonorus. Yemnosek. O0mas
onomnorus. Borpocsr. 3aganus. 3agaun. — M.: Ipoga, 2002. — 144c.

Myprasun I''M. 3agaum u ynpaxHeHus 1o oOmeid Owonoruu. IlocoOme mis yuuteneit. — M.:
IIpocsemenwue, 1981. — 192c.

ITerynun O.B. DnektuBHbIE Kypchl. UX MecTo U poiib B OMOIOTHYeCKOM 00pa3zoBaHuu.// “buonorus B
mkone”. — 2004. - Ne7.

Y4eOHUKHU A5 yHalIUXCH:

Bbuonorus. Beenenue B Ononoruto. 5 kinacc. Metoaudeckoe mocooue k yueoHnky H.M. Connna, A.A.
ITnemakoBa «buonorus. Beenenue B Ouonoruro. 5 kiacey/B.H. Kupunenkosa, B.J. CuBornazos. — M.:
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Buonorus: XKusoii opranusm. 6 ki., yaeounk/ H.1. Conun. -2-e u3., crepeotut. - M.: [lpoda,2014. —
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Bbronorus: Muoroo6pasue XKUBBIX OpraHu3MoBy 7 KiI. : yueOnuk/ B.b. 3axapos, H.U. Connn . — 2-¢
u3z., crepeorur. —M.:[Ipoda, 2016. -255, [1] c. :m1.

Bbuonorus. Yenosek. 8 kmacc:. yueOHuK a7 o0meoodpaszosart. yupexaenuit/ H.U. Connn, M.P. Canun
—5-e u3x., crepeorum. — M.: [Ipoda. 2012. — 287, [1] c.



Y4eOnuk: buonorns. OOmme 3aKOHOMEPHOCTH. 9 KiI.: yuel. Ui oOmeo0pa3oBaT. yUpeKIeHUIN/
C.I''MamonToB, B.b.3axapos, H.1.Conun. — M.: Jlpoda, 2012.-285, [3] c.

VYueOnuk: buonorms. OOmas Ononorus. baszoBerii  ypoBeHs: yued. gms 10-11 ki
obmeobpasoBarenbHbIX yupexnenuii/ B. Y. Cusornasos, U.b.Aradonoa, E.T. 3axaposa; moj pen.
akan. PAEH, npo¢. B. b. 3axapoBa, — M.: JIpoda: MockoBckue yaeouuku, 2011- 368c.: ni.

Jumepamypa 01a yuvawuxcs.

1.

I1.M Bopoaus, JI.B. Beiconkas, [.M. [pimiun u ap. buonorus (o0mias 6uonorus), yueoHuk st 10 —
11 xmaccoB 00meoOpa3oBaTeIbHBIX YUYpEKICHUH; MPOGWIBHBIN ypoBeHb;, 1 dacth . — M.
[pocsemenne. - 2006.

I''M. Jemvmum, O.B. Cabnuna, JI.B. Beiconkas, [1.M. bopoaun. OO0rias OHONOTHS: TPAKTHKYM JIJIS
yaanmxcs 10 — 11 ki1. 00meo0pa3oBaTeNbHBIX YIPESKICHHI; TPODWIEHBIA YPOBCHD

Speiruaa B.H.buonorus mist noctynarouux 8 BY3e1. M. “Beiciias mxona”1998. 475c¢.

O.b. I'mrauu. O6mas ouonorus, 9 — 11. Tabmuisl, cxemsl. — M.; - Bmagoc, - 2007

Humepnem-pecypcoi

1.
2.
3.

8.
9.
10.

http://www.eidos.ru — Dia0oc-eHTp AUCTAHIIMOHHOTO 00Pa30BaAHUS
http://www.km.ru/education - YuebHsle MaTepuraisl U cIoBapH Ha caiire «Kupumn u Medomuiny

http://school-collection.edu.ru/catalog/search - Exmnas xommtekumsi HupoBBIX 00pa30BaTENbHBIX
pecypcoB

http://window.edu.ru/window/ - emuHOe OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam MHTEpHET mo
Ononorum.

http://www.5ballov.ru/test - Tect mis aGHTYpHEHTOB 110 BCEMY IIKOJIBHOMY KYpCy OHOIOTHH.

http://www.vspu.ac.ru/deold/bio/bio.htm - TemexoMMyHHKaIMOHHBIE BHKTOPHUHBI 110 OWOJIOTHH -
9KOJIOTHH Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA.

http://chashnikil.narod.ru/uchutil45.htm - Karasnor cceutox Ha o6pazoBarenbHble pecypchl MHTepHETA
1o pazneny "buonorus".

http://ic.krasu.ru/pages/test/005.html -tectsr mo GuosorHM.
http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line mo 6uosnoruu s yuamuxcst 5-11kmaccos.

[pyrue MHTEpHET- peCypCchl Ha YCMOTPEHUE YUUTENS ¥ 00yJarOIIuXCsl

YYEBHO-TEMATHUYECKHUM IUIAH

Neni/m

IIpumepnsbie
dopmbI
AesITeIbHOCTH
Kou- 0 KapToTeKke
Tema B0 Bun yueonbix dopm | Bun Mara
yacop | ACTTEIBHOCTH u BH/IOB | KOHTPOJIA
y4eOHol

padoThI

Jig
HCI0Ib30BAHUSA




B TEXHOJIOTHM
«ACY I»
BBenenne- 2 4
1 Brenenwne B mpeamer JlnaraHoctuka TectupoBanue — | CocraBieHue
YpOBHS JIUarHOCTHKA MAaTpPUIIBI
napaMeTpoB YpOBHS y4eOHOro
y4e0HOT0 rapaMeTpoB ycrexa
ycrexa yueHuka | ydeOHOoro y4eHHUKa
ycrexa y4eHuKa

2 Pemenne 3amau mo | 1 | Ilpaktukym 1o TectupoBanue
TeMe «OCcHOBHbBIE PEIICHUI0
CBOlCTBa JKUBOTO. JIOTUYECKUX
CucremHas 3ama4y
OpraHu3alus )KU3HI

Paznen 1. MosekyasipHast 01oJiorus - 6 4

3 Pemenne 3amau 1o | 1 | Ilpaktukym 1o TectupoBanue
Teme:  «XUMHYECKHUI pELIECHUIO
cocTaB KIIETKH. JOTUYECKUX U
Heoprannueckue TBOPYECKUX
BELLECTBA» 3a1a4y

4 Pemenne 3amau 1o | 1 | Ilpaktukym 1o TectupoBanue
TeMe: «XHUMHUYECKUH PELIECHUI0
KIETKH.  YTIEBOIBL. JIOTHYECKUX
JIntmaeny. 3a1au

5 Pemenne 3amau mo | 1 | IIpaktukym 1o TectupoBanue
TeMe:  «XHUMHUYECKHUH PELIECHUI0
cocTaB KJIETKH. JIOTUYECKUX
Benkuny. 3aJa4 U 3a]1a4 1o

AIrOPUTMY

6 Pemenne 3amau 1o | 1 | Ilpaktukym 1o TectupoBanue
Teme: «XUMHAYECKUI PELICHHIO
cocTaB KIIETKH. JIOTUYECKUX
Hyxknennossie 3aJ1a4
KUCIOTHL. ATD»

7 Pemenne 3amau mo | 1 | [Ipaktukym Perienue 3agay Ha: Perienue
TeMe:  «XHUMHYECKUH peleHns 3a1a4
cocTaB KJIETKH. TBOPYECKUX ~CaMOKOTHPOBAHHC
Hyxkneunossie 3ajJa4 1 3aja4 1o AHK,

KUCIOTEL. ATD» aJIrOPUTMY -HAXOXKICHUE
KOJIMYECTBA
MPOLIEHTHOTO
collepKaHus

HYKJIEOTUJOB B LENU
JHK,

-HaXOXKJIEHUE JJIUHBI
JHK mno wu3BectHOM
OTHOCHTEIIbHOU
MOJIEKYJISIPHOH Macce
JHK wu ogHoro wu3
HYKJIEOTH/IOB.




- COCTaBJICHHE 3a]ay
o TeMe
«HyknenHnoBbie
KHCIIOTBDY

TectupoBanue o
pazzeny:
«MonekynspHas
OHOJIOTHSDY

[IpoBepka 3HaHWI, YMEHHN W HABHIKOB MOJIYYEHHBIX IMPHU
«Pemenne 3agady MO MOJEKYJISAPHON
0MOJIOrMU» COOTBETCTBYIOIIUX TPEOOBAHUSAM MOATOTOBKH
YPOBHS BBIITYCKHHKOB.

HU3Yy4YCHHNU TEMBbIL:

Pazpen II. Huronorus - 11 4

9 Pemenne 3agau 1o IIpakTukyM 10 TectupoBanue
teme: «L{uTonorus kak PELLICHUI0
HayKa. Knerounas JIOTMYECKHUX
TEOPHsD» 3aj1a4
10 | Pemenne 3amad 10 [IpakTHKyM  TIO TectupoBanue
teme: « Crpoenue pelIeHuIo
KJICTKH u eé JOTHYECKUX U
OpraHouAbD» TBOPYECKUX
3aj1a4
11 | Pemenne 3amad 10 [IpakTHKYM  TIO TectupoBanue
Teme: «DOTOCUHTES) PELIECHUIO
JIOTHYECKUX
3aj1a4
12 | Pemenne 3agad 1O IIpakTukyM 1O TectupoBanue
TEeMe: PELICHUI0
«OHepreTUIeCcKuit JIOTMYECKHUX
0oOMeEH» 3a7a4y U 3a7ad 1o
ANrOPUTMY
13- | Pemenne 3amau 1o IIpaktukym 1no | Pemenue 3agau  Ha | TectupoBaHue
14- | teme: «buocunres PELLIEHUI0 CaMOKOIIUPOBaHHE
15 | Oemka» JIOTHYECKUX, JHK, komupoBaHue
TBOPYECKUX OCITKOB,
3a7a4y U 3a7a4 1o | JeKOAUPOBAHHE
anToOpPUTMY MOJIEKYIT JHK.
OmpenencHue
AMHUHOKHCIIOT o

TFeHETUYECKOMY KOy
JHK.

OnpenencHue
AMMHOKHUCIIOT 1o
FCHETHUYECKOMY KOJTY

u-PHK.

Cocrasnenne u-PHK
no ¢parmenty JJHK.

Ornpenenenue
antukonona Tt-PHK n
AMHHOKHCIOTBI o
konony u-PHK.

Samaun Ha
HaXO0XJIEHHUE
KOJINYECTBA
nykieorugos B JJHK,




AK B nonunenTue mo
HUCXOJIHBIM JaHHBIM.

CocTaBiieHue 3a7ad.

16 | Pemenne 3amad 10 [IpakTHKyM  TIO TectupoBanue
Teme: «Tunsl aeneHus PELIECHUI0
KJIETOK» JIOTUYECKUX
3a/1a4 U 3a1ady Io
ANrOpUTMY
17 | Pemenne 3amad 10 [IpakTHKyM  TIO TectupoBanue
teme: «becnomoe wu pelIeHuIo
MOJIOBOE JIOTHYECKUX
Pa3MHOKEHUE» 3az1a4y
18 | Pemenne 3amau TO IIpakTukyM 10 TectupoBanue
TeMe: PELIEHUI0
«HauBuayansHoe JIOTUYECKUX
pas3BuUTHE 3ajau
OPTaHH3MOBY
19 | TectupoBanue o [IpoBepka 3HAaHWM, YMEHHWH M HABBIKOB IOJYYEHHBIX MPH
pazzpeny «Llutonorus» U3ydeHHu TeMbl: «PemieHue 3ajad IO  IIUTOJIOTHUN»
COOTBETCTBYIOIIMX TPEOOBAaHWSM IIOATOTOBKHA  YPOBHSA
BBIITYCKHUKOB.
Paszgen l1l. T'eneruka - 11 4
20- | Pemenne 3amad 1o IIpakTuxkym 1o | Pemenue u | TecrupoBanue
21 | reme: «HeszaBucumoe pEIICHUIO COCTaBJICHHE 3a7a4 Ha
HacJIeI0BaHUE JIOTUYECKHUX, MOHOTHOpPUAHOE
MIPU3HAKOBY TBOPYECKUX CKpEIIMBaHHE.
3a7a4 ¥ 3a1a4 no | Ompexnenenne
AIrOPUTMY BEpOSITHOCTU
HOSIBJICHUS IOTOMCTBA
c 3aJaHHBIMHU
MPU3HAKaMH.
OmnpenencHue
KOJINYECTBA IIOTOMKOB
c 3aJaHHBIMHU
IpU3HAKaMH.
OmpenencHue
KOJIMYECTBa
(heHoTHOB 1

TCHOTHUIIOB ITIOTOMKOB.

Pemenne  o6paTHBIX
3a1a4 Ha
MOHOTHOPHTHOE
CKpEIIMBaHHE.
Pemenne 3agau  Ha
MPOMEXKYTOUHOE
HacJeI0BaHHE
MIPU3HAKOB.
Pemenne 3agau  Ha
oTIpeieNIiCHHE
JOMUHAHTHOCTU u
PEIeCCHBHOCTH
npusHaka. Pemenue

3aJa4 Ha HCIIOJIHOC




JOMUHHPOBAHUE u
KOJIOMHHUPOBaHUE

(3amaum Ha
OTIpENIeNICHHE  TPYIII
KPOBH TIOTOMKOB H
poautenei o
3aJIaHHBIM YCIIOBHSM).

Pemenne "
COCTaBJICHHE 3aJa4 Ha
JUTuOpuIHOE

CKpeluBaHue Ha

BBISICHCHHE T'CHOTHIIA
oco0eil, onpeneneHue
TeHOTHIIa OpraHu3Ma
o COOTHOIICHUIO
(heHOTUTTYIECKUX
KJIaCCOB B ITOTOMCTBE,
Ha ompereIeHne
BEPOSITHOCTH
THOSIBJICHUS] TIOTOMCTBA
C  aHAIM3HUPYEMBIMH
NPU3HAKAMH.

Pemenne 3agau  Ha
TTOJIATHOPHITHOE
CKpEIINBaHUE.

Pemenne 3amau Ha
HaXoXKJIeHUe
BEPOSITHOCTH
MOSIBJICHUSI TTOTOMKOB
c OTIpEJICIICHHBIMU

PU3HAKAMU.
OmpeneneHue
KOJIMYECTBA
TE€HOTHUIIOB U
(heHoTHTIOB
MTOTOMKOB.
22 | Pemenwe 3amauy 1o [Ipaktukym 1no | Pemenne 3agad Ha Bce | TectupoBanue
-23 | Teme: pEIICHUIO THIIBI
«Bzaumoneiicteue JIOTUYECKHX, B3aUMOIEHCTBUSA
TCHOBY» TBOPYECKUX HEaJUIeNbHEl X TEHOB
3a1ad | 3271249 110 | (KOMIDIEMEHTaPHOCTb,
aNTOPUTMY 3MKCTa3, MOJUMEPHOE
JICHCTBUE TCHOB)
24- | Pemienue 3amad 10 IIpaktukym 1o | Pemenue 3agau  Ha | TectupoBanue
25 | teme: pEIICHUI0 CIETIIEHHOE
JIOTHYECKUX, HaCIIeIOBaHUE,
«XpoMocoMHas TBOPUYECKUX BEISICHCHHE
Teopmi 3a[a4 ¥ 337124 110 | TCHOTHIIOB OCO0eH |
HACJIEICTBEHHOCTH AMFOPHTMY onpeeneHue
BEpOSITHOCTU

POXACHUA IMOTOMCTBaA
C AHAJIU3UPYCMBIMHA
IIpHU3HaKaMU.

Pemenune
KOTOPBIX

3a7a4, B




paccMaTpruBacTCA

CLEIJIEHHOe u
HE3aBHCHUMOE
HacJieJIoBaHue.
Pemenne 3amau  Ha
HETIOJIHOE CIICTUICHHE
TeHOB, Ha
COCTaBJICHUE cXeM
KpPOCCHHTOBEpa.
26- | Pemenne 3amau 1o [IpaktTukym 1o | Pemmenne 3amau  Ha | TectupoBanue
27 | Tteme: pEIICHUIO HacJIeOBaHHE T'€HOB,
r JIOTUYECKHUX, JIOKAJTU30BaHHBIX B
«['eneruka nona» TBOPUECKHX N
33744 U 33734 10 “XpOMOCOME.
aJIFOPUTMY Pemenue
3a7a4 Ha CHEIUICHHE C
V- XpoMOCOMOH.
Pemenne 3amau Ha
HACJIeJIOBaHUE  JIBYX
MIPU3HAKOB
CIICTUICHHBIX C ITOJIOM
28 | Pemenne 3amau 1O [IpaktTukym 1o | Pemmenne 3amau  Ha | TectupoBanue
TeMe: peIIeHnI0 OTIpeleNICHrEe THIA U
«3aKOHOMEPHOCTH JIOTUYECKHUX, BUJIa MyTallUi.
HU3MEHYHBOCTH TBOPUYECKUX
3a1ad U 327139 110
ITOPUTMY
29 | Pemenuwe 3amau 1o [Mpaktnkym 1o | Ompenenenne  tuma | TecTupoBaHue
TeMe: «["enernka pEIICHUI0 HaCJIeJIOBaHUS
YEIIOBEKa» JIOTUYECKHUX, MpHU3HAKA C TIOMOIIBIO
TBOPYECKUX aHaJm3a
33724 U 33/1a4 0 | POJOCIOBHOM.
aJrOpuTMy
30 | TectupoBanwme o [IpoBepka 3HaHWIl, YMEHHA W HABBIKOB MOJYYEHHBIX IpHU
Kypcy «Pemenue W3YYEHUH DJIEKTUBHOTO Kypca «PemieHne OHMOIOTHYECKUX
OMONOTHYECKHUX 3a7ad 3amad B xone momrotoBku Kk EID» cooTBeTcTByIOMHX
B XOJE¢ IOITOTOBKH K TpeOOBaHMSM ITOATOTOBKU YPOBHSI BBIITYCKHHUKOB.
EID»
31- | AHanu3 TeCTUPOBAHHS
33
34 | BaknroueHue




