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HHOACHUTEJIBHAA 3AIIMCKA
JononuutenbHas oOpa3zoBaTenbHass nporpamMMa «PemieHue TpPyAHBIX —3a1au»

pean3yeTcsl B COOTBETCTBHH ¢ OOLIEMHTEIUIEKTYaIbHONW HAIIPaBIEHHOCTHIO 00Pa30BaHMs.
JononaurenpHas o0meodpa3zoBaTelbHas IporpaMmma paspadoTaHa B COOTBETCTBUU C
®enepanbHbiM 3aKkOHOM OT 29 nekabpst 2012 r. Ne273-®3 «O6 obOpa3oBanun B PDy,
KoHmenmue#n  pa3BuTHsi ~ JOMOJHUTENBHOTO  OOpa3oBaHHMsS  JETeH,  YTBEP)KICHHOU
pacnopsbkeHreM npaBuTenbcTBa Poccuiickoit @eneparuu ot 4 ceHTs0ps 2014 1. Ne1726.

1.1. OOmasi xapaKkTepuCTHKA Y4eOHOr0 NpeaMera

[TporpaMma MMeeT eCTECTBEHHO- HAYUYHYIO HallpaBJIE€HHOCTb.

[Ipennaraemsplii kypc paccuutan Ha 34 yaca (1 yac B Henelni0), OH MOAJIEPKUBACT U
yrayOnsier 6a30Bble 3HaHUS MO OMOJOTMM W HampaBieH Ha (OpMUpPOBaHHE U Pa3BUTHUE
OCHOBHBIX YU€OHBIX KOMIIETCHIIUN B XOJI€ PEIICHU OMOJIOTUYECKUX 3a/1ad.

Konuenmus nporpamMmbsl Kypca 3aKjil4aercs B TOM, yTo €€ pa3paboTKa CBsi3aHa C
pa3paboOTKOI cUCTEMBI CHIEUAIU3UPOBAHHONW MOJArOTOBKU B CTApIIMX KJIAaccax M HAIpPaBJIEHO
Ha pealu3alli0 JUYHOCTHO-OPUEHTHUPOBAHHOIO MpoIlecca, IMPU KOTOPOM MaKCHUMAaJbHO
YUUTBHIBAIOTCS HHTEPECHI, CKIIOHHOCTH, U CIIOCOOHOCTH CTapIleKIacCHUKOB. OCHOBHOM aKIEHT
Kypca CTaBUTCS HE Ha NPUOPUTETE COACPIKAHMS, a HA MPUOPUTETE OCBOCHHUS yYaIIUMHUCA
CHOcO0OB JEHCTBUH, HE HAHOCS yIIepO caMOMy COJIEPKAHMIO, T.€. PA3BUTUIO MPEAMETHBIX H
MEXIPEAMETHBIX KOMIIETEHIIMM, YTO HAaXOJUT OTPaKEHHE B KOHTPOJbHO-U3MEPUTEIbHBIX
matepuanax ['MA B popme OI'D u EI'D. Kypc TecHo cBsizaH ¢ ypokamu 0011eli OMOIOTHH U
COOTBETCTBYET TpeboBaHUsAM ['0Cy1apCTBEHHOTO CTaH1apTa.

AKTYaJlbHOCTh YMEHHMSI pPelIaTh 3a/1a4y 110 OMOJIOTMH BO3PACTAET B CBSI3U C BBEACHHUEM
I'MA B popme OI'D u EI'D no 6Guosnoruu, a Takke ¢ TeM, 4YTO HEOOXOAUMO IPUMEHSATh 3HAHUS
Ha npakTuke. Kypc TecHo cBsizaH ¢ ypokaMu oO1iel OMOIOrUU U COOTBETCTBYET TPEOOBaHUSIM
['ocymapcTBeHHOrO cTaHapTa.

Pemenue 3agau mo OMoIOrMM J1ae€T BO3MOXKHOCTb JIy4llle MO3HATh (PyHAaMEHTaJIbHbIE
o0lIeONONOrMYecKre  MOHATHS,  OTpaKalollue  CTPOeHHE M (QYHKIMOHUPOBaHUE

OMOJIOTHYECKUX CUCTEM Ha BCEX YPOBHAX OpraHu3anvy ’XU3HU.

Pemenue 3agau mo OMOMIOTUU MO3BOJSET TAKXKE YIIIYOUTh M 3aKpENUTh 3HAHMS IO paszzesam
oOmeit 6nonoruu. OrpoMHYIO BaXKHOCTb B HEIIPEPHIBHOM 00pa30BaHUU MPUOOPETAIOT BOMPOCHI
CaMOCTOSITEIbHOW pa0OThI y4yalIuXcCs, YMEHHE MBICIUTh CAMOCTOSITETbHO W HaXOIUTh
pemenue. Co3naroTcsi yCiIoBHS A WHAUBUAYaJIbHOM W TpyNmnoBod (opM JesSTeNbHOCTH
yuamuxcs. Takoe coderanue AByX (OpM OpraHU3alMM CaMOCTOSTEIbHOM pabOThl Ha YpoKax
aKTUBU3UpPYET Cla0bIX yyallUXcsi M JaeT BO3MOXHOCTh AuddepeHnupoBaTh MOMOIIb,

CHOCO6CTByeT BOCIIMTAHHUIO B3aMMOIIOMOIIN MW KOJIJICKTHBH3MaA. COS)IaeT TaKXE YCJIOBHUA IJIA



00y4yeHMsl ydallluxcs CaMOKOHTPOJIIO M CaMOOLIEHKe. DTO (OpPMHUPYET TBOPUYECKOE OTHOLICHUE
K TPYIy Ba)KHOE Ul YeoBeKa JII000i Mpodeccuu U sIBJISETCS] BAXKHBIM YCIOBHEM YCHEIIHOTO,

KA4eCTBEHHOT'O BBIIOJIHECHUS UM CBOUX O0S3aHHOCTEH.

OcoOeHHOCTSAMH TPOTpaMMBI__Kypca SBIISETCS TECHasl CBSI3b €ro COACpKAHHS C
ypokaMu oO1ieil OMOJIOTMM U COOTBETCTBHE TpebOoBaHMSIM ['OCynapcTBEHHOIO cTaHaapTa.
[TonGop wmarepuanoB [UIs 3aHATUHA OCYIIECTBISIETCS HA OCHOBE KOMIIETEHTHOCTHO -
OPUECHTHPOBAHHBIX 33aJaHW/, HAINPABICHHBIX HA pPa3BUTHE TPEX YpPOBHEH OOY4YEHHOCTH:
PENpOAYKTUBHOTO, MPUKIAIHOTO U TBOPUYECKOTO.

1.2. Heab u 321244 00y4eHUS NPeAMETY

1. ConetictBoBaTh (OPMHUPOBAHUIO 3HAHWUK IO OOIIEH OWOJOTMHM, YMEHUH U
HaBBIKOB perieHus 3anad s caaun [ A B popme OI'D u EI'D.

2. O600UTh, CHCTEMATH3UPOBATh, PACIIUPUTH M YIIIYOUTh 3HAHUS yJallUXCs
c(OpMHPOBATH/aKTyaTHM3UPOBATh HABBIKH PELICHUSI OMOJIOTUIECKHUX 3a/1a4 PA3ITUIHBIX TUTIOB.

3. JlaTb y4eHUKY BO3MOXKHOCTb pe€ajn30BaTh CBOM HWHTEIUICKTyallbHbIE U
TBOPUYECKHE CIOCOOHOCTH, UMEIOIINECS 3HAHUS U YMEHUS B APYTUX 00NAcCTIX AeATeIbHOCTH
IIPU BBIIIOJIHEHUU MIPOEKTHON PabOTHI.

4. JlaTb yueHUKY BO3MOXKHOCTb OLIEHUTh CBOU CKJIOHHOCTU M MHTEPECHI K JaHHOU
o0JacTu 3HaHUA

3agauu:

1.®opMupOBaTh CUCTEMY 3HAHUUN MO TJIABHBIM TE€OPETUYECKUM 3aKOHAM OMOJIOTHH.

2.CoBeplIeHCTBOBaTh yMEHHE pellaTh OHOJOTMYECKHe 3aJauu

PENpPOYKTUBHOTO,
MPUKIIATHOTO U TBOPUYECKOIO XapaKkTepa

3.Pa3BuBath Ki1r04YEBBIE KOMIIETEHIINH: YU€OHO - MO3HABaTeNbHbIE, HHPOPMAIIHOHHBIE,
KOMMYHUKaTHUBHBIE, COLIUAJIbHBIE.

4.Pa3BuBaTh OMOJIOTUYECKYIO HHTYHIIMIO, BBIPAOOTATh ONPE/IEICHHYIO TEXHUKY, YTOObI
OBICTPO CTIPABUTCS C MPEATOKEHHBIMH SK3aMEHAIIMOHHBIMH 3a/IaHUSIMHU.

CTpyKTypa nporpaMmsl.

Kypc onmpaercs Ha 3HaHUs, NOJIY4YEeHHble NpPH H3ydYeHUM Kypca Oumomorumu 10 kiacca.
CopepxaHue nMporpaMmsl BKJIIOYAET 3 OCHOBHBIE pa3/iefia: PEeLICHHE 3a4ad 10 MOJIEKYJISIPHON
OMOJIOTUH, pellIeHUE 3a/ay IO LUTOJIOTHH, pelIeHHEe 3aJady M0 TeHETHKE, JTaHHBIE pa3/ieibl
JeNATCA Ha TEMBbI, U KaXk/las TeMa BHEYPOUHOH JIEATEIbHOCTH SIBISIETCS MPOAOKEHUEM Kypca
6uonornu. OCHOBHOW THN 3aHATHH - mpakTUKyM. Jlns Hambosiee YCIENIHOTO YCBOCHHS
MaTepHala IUIAHUPYIOTC pa3inyHble (OpMBI pabOTHl € yHalIUMUCS: pa3HOOOpa3Hble (OPMBI

pa6OTBI C TCKCTOM, TECTaMH, BBIIIOJHCHUC TBOPUCCKHX 3a)IaHI/II>'I. ,21)'[5[ TEKYIIETO KOHTPOJIA



Ha KaKJOM 3aHSATUH y4alllUMCS PEKOMEHJIYEeTCsl CEepUsl 3aJjaHUM, YaCTh KOTOPBIX BBINOIHSAETCS
B KJIacce, a 4acTh - JIOMa CaMOCTOSTENbHO. JlJi MPOMEKYTOUYHOTO KOHTPOJISA- 3 KOHTPOJIbHBIE
pabotel B Gpopme ['MMA, 1 UTOroBOro KOHTPOJSi— 3a4eT Mo Kypcy «Pemienne Onoiornyeckux
3azay B xoae mnoaroroBku kK ['MA» wu mnpoektHas nearenpHOCTh. Kypc peanusyer
KOMIIETCHTHOCTHBIN, JEATEIbHOCTHBIM W  UHAMBUAYaAJbHBIM 1MOAX0A K  OOY4YEHHIO.
JesTebHOCTHBIM TMOJXOJ] peaqu3yercs B MPOLEcce IMPOBEACHUS CaMOCTOSTEIbHBIX U
MPAKTUYECKUX pabOT C ydallMMKCS, COCTaBISET OCHOBY Kypca. [lesSTeNbHOCTh y4YHUTENs
CBOJUTCS B OCHOBHOM K KOHCYJIBTHPOBAaHHIO y4YalllUXCS, aHanu3y U pa3zdopy Hauboiee
npoOJIEeMHBIX BONPOCOB M TeM. MuauBuayanuszanus oOOydeHHs] JOCTHTaeTcss 3a CYeT
UCTIONIb30BAaHUsI B Mpollecce OOydYeHUsT MEeAarorn4ecKol  TEXHOJOTHUU  JIMYHOCTHO-
opueHtupoBanHoro oopazoBanus «MCY 1y (MHIUBUAYATBHBINA CTUIIH YUEOHOU NEATEITHHOCTH),
1).Texnonorus MCY]l mo3Bonser co3naTh OOydarollyld M Pa3BUBAIOIIYIO Cpedy, KOoTopas
croco6cTByeT Harbosiee MOTHOMY PACKPBITHIO 33aTKOB CTAPIIEKIACCHUKOB, 00ECIIeunBaeT UM
ycioBust it (OpPMHUpPOBAHUS  MHTEpeca K  YUYCHHIO, MAaKCHMalbHOW  TBOPYECKOM

CaMOCTOATCIIbPHOCTH, aKTUBHOCTH.

B moaroroBke M IMpOBEIEHHHM YPOKOB JAHHOIO Kypca MCIOIB3YETCS TEXHOJIOIUS
310poBbecOeperaroiero o0yuyeHus 1 BOCIIUTAHMS: CO3JaHUE ICHUXOJIOIMYECKOro Komdopra,
CAaHUTAPHO-TUTMEHUYECKUX YCIOBUM, JBUIATEIbHOM AaKTUBHOCTH MW JPYIMX KPHUTEPHUEB,
KOTOpBIE BIUSIOT HA YCIEIIHOCTh B O0yUEHUHU.

DopMoli OTYETHOCTH 110 U3YUYEHUIO JAHHOIO KYPCA MOXKET ObITh:

o CocraBieHrne OMOJOTMYECKUX 3aj]ad, KPOCCBOPAOB, CO3/IaHUE MPE3EHTALUM,
noreMaM (akyIbTaTUBHOTO Kypca;

. 3a4éT Mo pelIeHHIo 3a7a4 0a30BOT0 YPOBHS U TIOBBIIIEHHOTO |

. KonTponbHas paboTa mo perieHuio 3aiad no Marepuanam ['ocyapcTBeHHOM
WTOTOBOM aTTecTanuu no ouosioruu 2023rona ;

° 3amura mpoeKTHBIX padoT.

Copaeprxanue nporpamMmsl.
Beenenne — 2 yaca
1. BBenenue .
Pecypchl  yueOHOro ycmexa: OOY4Y€HHOCTb, MOTHBAIUS, MaMSTh,
BHUMaHWE,MOJIaJIbHOCTh, MBIIIUICHUE, IeATEeTbHOCTh. KOHTPOITD,

CaMOKOHTPOJIb.

MOTI/IBaHI/ISI Ha yCIieX: MaTpulla MHANBUAYAJIIBHOTO YCII€Xa, MHAWBHUAYyaJIbHAaA



mporpamMmapa3BUTHs 001eydeOHbIX HABBIKOB.

Penrenue 3amau mo teme

«OcHOBHbIE CBOMCTBA )KUBOro. CucTeMHasi opraHu3anus xKu3sHu» - 1 gac

bronorust - Hayka O >KM3HM U €€ 3aKOHOMepHoOCTsX. lIpenmer, 3agaum, metonsl U
3HayeHue Ouonoruu. CBA3b OHMONIOTMH C JAPYrMMHM HayKaMH, €€ MeCTO B CHCTEMe
€CTECTBEHHOHAYYHBIX M OMOJIOrMYECKHUX JUCUUIUIMH. buonorus B cucreme KyiabTypsl. MecTo
O6uosnoruu B OPMHUPOBAHUHN HAYYHOT'O MHUPOBO33PEHUS M HAYYHOIH KapTHHBI MHpA.

OcHoBHblE TNpU3HAaKH >KUBOro. OlpenencHue NOHATHA <OKU3HB». buosornueckas
dopma CyIIecTBOBaHHS MaTepuu. YPOBHM OpraHU3allMM >KUBOM MaTepuu M NPHHLHUIBI UX
BBIJICIICHHUS.

OcHoBHble noHATHA. buonorus. XXuzHp. OCHOBHbIE NPU3HAKU >KUBOIO. YPOBHU
OpraHu3alu XMBOM MaTepuu. Meronpl u3ydeHuss B Ouonoruu. Kierka. Tkanb. Opras.
Opranusm. [Tomymnsiuust u Bua. buoreonenos. buocdepa

Paznen 1. Pemenwne 3agau mo teme «MoutekyisipHas OMoJI0THsi»-6 yacoB

3akperuieHue OCHOBHOTO CO/IEPKaHUs TEM B XOJI€ PEIICHU OMOJIOTHYECKUX 3a1a4:

1. XuMH4ecKkuil cocTas KieTku. Heoprannueckue BemecTsa.

XMMHYECKHUE JIEMEHTHI U UX POib B KieTke. Heopranudeckue BeniecTsa U UX poJib B
KU3HEJEATEIIBHOCTH KJIETKHU. BoJja B KIIETKe, B3aUMOCBS3b €€ CTPOEHUS1, XHMUUYECKUX CBOWCTB
u Owuonormveckoil posmm. Comu HEOpPraHWMYECKMX KHCJIOT, WX BKIaJ B obOecreueHue
KU3HEICATEIIFHOCTH KJIETKA W TIOAJEp)KaHWe romeocrasa. MoHBI B KieTKe, MX (YHKIHH.
OcmoTHuecKoe JaBlieHUe U Typrop B kiieTke. bydepHbie cucTeMBbl KIETKH.

2. XUMHWYECKHUHN COCTaB KIECTKU. YTiIeBOAbI. JINIIMIbI.

VYrneBoasl B JKU3HEAEATENBHOCTH pPACTEHHUM, >XUBOTHBIX, TpuOOB M OakTepuil.
CrpykTypHble ¥  (YHKUIMOHAIbHbIE OCOOCHHOCTM MOHOCAaXapuaoB M  JUCAXapuoB.
buononumeps! - nmonucaxapuabl, CTPOCHUE U OMOIOrHYEcKas poJb.

Kupsl u nunuabl, OCOOEHHOCTH HX CTPOEHUS, CBSA3aHHbIE C (YHKIHOHAIBHOU
AKTUBHOCTBIO KIIETKHU.

3. XHUMHUYECKUH COCTAB KIIETKU. benku.

Opranuyeckue BeulecTBa KieTku. buononumeps! — 6enku. CTpyKTypHas OpraHu3anus
OenkoBbIX Mojiekyn. CBoiicTBa OenkoB. JleHaTypamust M peHaTypanusi — OHWOJIOTHYECKUI
CMBICNI U 3HayeHue. DyHKIMU OenKOBBIX MoOJeKyl. DepMeHThI, UX pojb B OOecleYeHUH
IpoLeccoB Ku3HeaesTenbHocTH. Kiaccudpukanus pepmeHToB

4-5.  XuMmu4eckuit coctaB KJIeTkH. HyKJIeMHOBBIE KUCIIOTHI.

HyxnennoBble kuciotel, ux posib B kiertke. Mcropus msydenus. JHK — monexyna

XpaHeHusi HacneAcTBeHHOM uHpopmaruu. CtpyktypHas opranuzauusa JIHK. CamoynBoenue



JHK. PHK, ee Bumb1, 0COOCHHOCTH CTPOCHUS M (PYHKITMOHUPOBAHHS

AT® — OCHOBHOW aKKyMyJSTOp SHeprudu B KieTke. OCOOEHHOCTH CTPOEHHS MOJEKYJBl U
(l)YHKHI/II/I ATO. BI/ITaMI/IHI)I, CTPOCHUEC, UICTOYHUK ITOCTYIIJICHUSA U POJIb B OPraHU3MEC U KIIETKE

6. KonTponbhas pabota no pazaeny «MomnekynsipHas OHOIOTHS

OcHOBHbIE MOHSATHUA. AMMHOKHUCIIOTHI. AHTHKOJIOH. I'uapodunbHOCTS.
I'unpodoOHOCTS. I'mukonpoTenip. ['yanum. Henarypanus. JHK. Konom.
Komnnemenrapuocts.  Jlunonporeuasl.  Jlokyc.  MakpoaneMeHTbl.  MHKPO3JIEMEHTHI.
Momnowmep. Hykneonporeuasl. Hykieorun. Ocmoc. [lonumep. [omunentua. [lentuanas cBsss.
PHK. Tumun. ®@epmentsl. [{luto3un. Ypauui.

Mexnpenmernsle  cBsizu. Heopranumdeckas Xxumus. XUMHUYECKHE  DJIEMEHTHI
nepuoanueckor cucremsl [[.M.MenneneeBa. Monbl (kaTHoHbl M aHWOHBI). Boma u npyrue
HEOpPraHUYECKUE BEIIECTBA, CTPOEHHE MOJIEKYJ M CBOMcTBa. Jlucconumanusi 3JIEKTPOJIUTOB.
Opranunyeckas xumusi. OCHOBHbBIE IPYIIBI OPraHUYECKUX coequHeHu. bydepHbie pacTBOpBHI.
®uzuka. Ocmoruueckoe napnenue. Juddysus u ocmoc.

Paznen 2. Pemrenne 3amau no teme «llutomorus» -11 gyacos

3aKkperieHue OCHOBHOI'O COJIEPYKAaHUS TEM B XOJI€ PEIICHUs OMOJIOTHYECKHX 3a/1au:

1. [{uronorus Kak HayKa.

[Ipeamer, 3anaun 1 METOABI COBPEMEHHOM LUTOJIOIMU. MECTO LIUTOJIOTUU B CUCTEME
€CTeCTBEHHOHAYYHBIX U Ouosornueckux Hayk. Mctopus passutus nutosnorus. TeopeTuueckoe
U MIPAKTUYECKOE 3HAYCHHME LIMTOJOTUYECKUX HUCCIICNOBAHUM B MEAMIIMHE, 3APaBOOXPAHCHUH,
CEJIbCKOM XO3SICTBE, Jiefie OXpaHbl IPUPOJIbl U APYTUX chepax 4eToBeUeCKOn AesITETbHOCTH.

Ucropust otkpbiTue kieTku. Knerounas teopus. OCHOBHBIE MOJIOKEHUS NEPBOU
KJIETOUHOU Teopuu. CoBpeMeHHasl KJIETOYHasi TEOpHs, €€ OCHOBHBIE MOJIO)KEHHS U 3HAUYCHHE
JUISTPa3BUTHS OMOJIOTHH.

2. CrpoeHue KIETKU U €€ OpraHOU/IbI.

[Mnazmatuueckass MemOpana u o6ojouka kieTku. CTpoeHre MeMOpaHbl KJIETOK.

[IpoHUKHOBEHHE BENIECTB Uuepe3 MeMOpaHy KJIETOK. Buabl TpaHCoOpTa BEIecTB Yepes
[UTOIJIA3MAaTHYECKYI0O MEMOpaHy KJIETOK (IMacCCUBHBI W aKTHUBHBIA TPAHCHOPT, IK30IUTO3

MAHAOLUTO3). OCOOEHHOCTH CTPOEHMS 000I0UYEK MPOKAPUOTHUECKUX U 3YKAPHUOTHUECKUX
KJIETOK.

[{uronna3zMa u ee CTpYKTypHbIe KOMIIOHEHThI. OCHOBHOE BEILIECTBO LUTOILIA3MBbI, €T0
CBOICcTBa U HYHKIUU.

SAnpo unTepdazHoi KieTkU. XMMHUUECKUH COCTaB U CTPOEHUE sjipa. 3HAYEHUE si/ipa B
oOMeHe BEIIECTB U Mepeade TeHeTHIecko nHpopmaruu. Sapeimko, 0COOEHHOCTH CTPOSHUS

u (yHKIUU. XPOMOCOMBI, MOCTOSHCTBO uuciaa U (QOpMbl, TOHKoe cTpoeHue. llonarue o



KapuoTure. ["armmonaHpIi 1 JUTUIOUIHBIN HAOOPBI XPOMOCOM.

Arnmnapar T'onpmxu. CTpoeHHE, pacloiOXEHHE B KIETKaX >KMBOTHBIX M PACTEHUH,
¢ynkuuu anmnapata ['oJdbIKU: CHHTE3 TOJIMCAXapHUIOB U JIMIIUAOB, HAKOIJICHUE U CO3PEBAHUE
cekpeToB (OCNKH, JIMMHUABI, MOJMCAXapHuabl), TPAHCIIOPT BEIIECTB, POJb B (POPMUPOBAHUU

1a3MaTHueckoi MmeMOpansl u Jin3ocoM. CTpoeHue U QYHKIIUU JIU30COM.

Oupomnazmaruueckas cetb (DIIC), ee Tunbl. OCOOEHHOCTH CTPOSHHS arpaHyJIsIpHOR
(rmankoi) u rpanyispHod (wepoxoBaroi) OIIC. 3nauenue rimaakoit OIIC B cuHTe3e
HOJMCAXapuA0B M JIMIHUIOB, UX HAKOIJIEHMHM M TpaHcropte. 3amurHas QyHkuus OIIC
(M30JISIITMST U HEUTpalu3amus BpEeIHBbIX I KJIETKH BemiecTB). Oynkiuu mepoxosaroit DI1C
(ysactue B cuHTe3€ OENKOB, B HAKOIUIEHUU OEJIKOBBIX IPOJYKTOB U HUX TPAaHCIOPTE, CBS3b C
JpYTMMH OpraHouilaMu U 000JIOUKON KIIETKH).

PuGocombl, OCOOEHHOCTH CTpPOEHHUS M pPOJb B OHocuHTEe3e Oenka.

[Tonmupubocombl. Bakyonu pacTuTeNbHBIX KIETOK, UX 3HaUeHUeE, cBa3b ¢ DIIC.

[TmacTunpl: JEHKOIUIACTBI, XJIOPOILUIACTBI, XPOMOIUTACThl. OCOOCHHOCTH, CTPOSHHE H
¢ynkunu muactug. JAHK mnactun. [Ipoucxoxxaenue xiaopomiactoB. BzaumHoe npeBpalieHue
IUTACTU/L.

MuroxoHapuu, cTpoeHue (HapyXHash W BHYTPEHHSS MeMOpaHbl, KpPHCTHI).
Mutoxonapuansasie JIHK, PHK, pubocomsl, ux ponb. yHKIMKM MUTOXOHpUH. ['Umiore3sl o
IPOUCXOXKACHUN MMUTOXOHAPUN. 3HAUEHUE BO3HUKHOBEHHUS KHUCJIOPOAHOIO JIbIXaHUS B
9BOJIIOLIUH.

Knerounslii nieHtp, ero crpoenue u ¢yHkuuu. OpraHouasl JBMkeHUs. Kierounsle
BKJIFOUEHUS — HEMTOCTOSIHHBIN OpraHou/] KIETOK, 0COOEHHOCTH U (DYHKLIUU.

1. ®orocunres

OO6meHn BemlecTB U 3Hepruu. [loHATHE O IIACTUYECKOM U HHEPreTHUYECKOM OOMEHeE.

®orocunre3. CeroBas U TeMHOBas (a3bl (OTOCUHTE3a, OCHOBHBIE MPOIIECCHI,
npoucxopasmue B 3T (a3pl. OCHOBHBIE UTOTH CBETOBOM (a3bl - cuHTe3 ATD, BoIimeneHue
KHCTI0posia, 00pa3oBaHME BOCCTAHOBJIEHHOI'O HMKOTHHAMUJAJECHUHIAUHYKIeoTuapochaTa
(HA1®-H2). ®orodochopunupoanue. CymmMapHOe ypaBHEHHE (oTocuHTe3a. IlepBuuHbIe
OpoaAyKThl (QoTocuHTe3a. DOTOCHMHTE3 U YpOXKall CeIbCKOXO3SIMCTBEHHBIX KynbTyp. IlyTn
NOBBIIIEHUS] MPOAYKTUBHOCTH  CEIbCKOXO3AMCTBEHHBIX pacTeHnid. K.A.Tumupszer o
KOCMHUYECKON POJIH 3€JIEHbIX pacTeHU. XeMOCHUHTE3 U €ro 3HaueHue B MpUpo/IE.

2. DHepreTHyecKuii 0OMeH

DHepreTuYecknii OOMEH B KJIETKE H €ero OWOJOTUYECKHH CMBICHI.  TaIlbl
HHEPreTHUECKOro oOMeHa, MPUYPOUYEHHOCTh ATHX MPOIECCOB K OMPEIENIEHHBIM CTPYKTypaM

KJIEeTKH. 3HaueHne MUTOXOHpuil 1 ATD B sHEpreTHueckoM oOMeHe.



5.7. buocunres Oenka
BuocunTe3 0OenKoB B KJIETKE M €ro 3HadyeHue. Poiib TeHOB B OMOCHHTE3e OEIKOB.
['eHeTrveckuii KOJ M €ro CBOMCTBA. DTanbl OMOCHHTE3a Oeka. Peakiimu MaTpuYHOTO0 CHHTE3a.

Perymsmus cunre3a GenkoB. ['eH-perynarop, reH-onepaTop, CTpYKTypHbIE T€HbI, UX

B3auMmojieiictBue. IlpuHnun oOpaTHOH CBS3M B perymsinuu  (PyHKIIMOHUPOBAHHS T'EHOB.
CoBpeMeHHbIE NPEACTABIECHUS O IPUPOJIE TEH

8. Tunbl 1eIeHus KIETOK

JKVi3HEHHBIN TUKIT KJIETKU | ero dTanbl. [[oAroToBKa KIETKH K JACTICHUI0 — HHTepda3a,
ee nepuojbl (MPECUHTETUYECKHM, CHHTETHMYECKMH, NOCTCHHTeTHYeckuil). buomormdeckoe
3HaYeHHeHHTEpPa3bl. ANONTO3. MUTOTHYECKUIN ITHUKIL.

AMUTO3 U ero 3HaueHue. MHUTO3 - UTOJIOTHYECKas OCHOBA OECIIOIOro Pa3MHOXKEHUS.
@®a3pl MuUTO3a, UX XapakTepuctuka. CTpPyKTypHble U3MEHEHUS M (U3HOIOTHMYECKUE
O0COOEHHOCTH OPraHOUJOB KJIETKHM BO BpPEMsI MUTOTHYECKOro jeieHus. BepereHo nenenus,
cTpoeHue 1 QyHKIMKM HUTEH BepeTeHa. buonornyeckoe 3HadeHrE MUTO3A.

Meii03 - nuToIIOrHYeCcKas OCHOBA IIOJIOBOTO pa3MHOXkeHMs. [lepBoe neneHue meiosa,
ero (aspl, UX XapaKTEpUCTUKA. YMEHBIIECHHWE YMCIAa XPOMOCOM KakK pe3ysbTaT IEepBOIO
neneHus. Bropoe aenmeHue meiiosa, (aspl, HX XapaKTEepHCTHKA. buonormdeckoe 3HAYCHHE
Melo3a.

9. becnonoe n 110J10BO€E pa3MHOXKEHHE.

@®opmbl U c1ocoObl pa3MHOXKEHUsT OpraHu3MoB. becnosioe pasMHOXKEHHUE, €ro BUABI U
3HaueHue. IlomoBoe pasMHOXEHHE, €ro BUIbl U HBOJIOLHMOHHOE 3HaueHue. OOmas
XapaKTepUCTHUKAa M OCOOEHHOCTH Pa3MHOKEHHUS OCHOBHBIX TpYII OpraHu3MoB. Pa3Butue
MY’KCKHMX Y J)KEHCKHX II0JIOBBIX KJIIETOK y KUBOTHBIX U PACTEHHUH.

10.  OHroreHe3 — HHIUBUAYAITHLHOE PA3BUTHE OPTAHU3MOB.

OmogotBopeHue u ero Tunbl. OMIOIOTBOPEHUE U Pa3BUTHE 3apObIlIa Y )KUBOTHBIX.
OcHOBHBIE 3Tanmbl >MOPHOHAIBHOTO pa3BUTHUA JKUBOTHBIX. B3ammojeiicTBue uacteit
pa3BUBAIOILErOCs 3apoAblila. BHOreHeTHYEeCKUH 3aKOH, €ro COBPEMEHHAas MHTEpIpeTalus.
[ToctamOpruoHanbHOE pa3BUTHE. BpenHoe BiIMsSHME aNKOrois, HUKOTHHA, HAPKOTHKOB,
3arpsi3HEHUs] OKPYKAIOILel Cpeibl Ha pa3BUTHE 3apO/IbIIla )KMBOTHBIX U YEJIOBEKa.

OOmiass XapakTepuCTHKa UM OCOOEHHOCTHM Ppa3MHOXXEHMSI BHPYCOB, OakTepHii,
BOJIOpOCIIE, MOX00Opa3HbIX, MAaNOPOTHUKOOOPA3HBIX, T'OJIOCEMEHHBIX, MOKPHITOCEMEHHBIX,
rpu6oB U nuiaifHuKoB. CMeHa (a3 B )KU3HEHHOM ITUKIIE.

11.  KoutpomabHas pabota no pazaeny «Llutomorus»

OcHoBHblE TOHATHS. ABTOTPO(BI. AMHUHOKUCIOTHL. AHA0OIU3M. ACCUMUIISIIMSL.

AHnTuKOAOH. Anmnapat ['onbaxu. AKTUBHBIA TpaHcnopT. A3poOsl. bakrepuodaru. buocunres



oenka. bpoxkenne. Bakyons. Brxmrouenus. Nammowansiii Habop xpomocoMm. JIMIITOMgHBIN
Habop xpomocom. [I'en. I'enernueckmii kox. I'enom. [D'enorun. ['mapodmIbHOCTS.
I'unpodobrocTs. ['Mmukomus. I'mukokanukc. I'mukonpotennbl. ['pana. ['yanun. [lenaryparmsi.
Huccumunsiums. JIHK.  Jlpixatenbnusiidi  cyOctpat. Kierounoe apixanue. Kapuormiasma.
Kara6omusm. Kucnoponnsiii stan. Kogon. Kommiementapnocts. Kpucra. JlelikomacTsl.

JInuzocoma.

Jlumonporeuasl. Jlokyc. Makposnementsl. Matpukc. MaTpuusbiii cunTe3. MeTabonu3m.
MukpoTtpybouku. MukpodunameHTsl. MukposneMeHTel. MonoMmep. Hykineonporeunsl.
Hyxkneorun. Onepon. Opranouasl. Ocmoc. Oneparop. Ilnactunbel. [Tunonuros. Ilomumep.
[MomunenTua. [lentunnas ces3b. [Ipokapuotsl. Penpeccop. Pubocomsr. PHK. CTIM/I. Ctpoma.
Crpykrypssle renbl. Tpancnsauus. Tpanckpunuus. Tpunner. Tunakonn. Tumun. @aronuros.
®epmenThl.  XJoOporwiacT.  XpoMartuH.  Xpomomnact.  Xpomocoma.  IlenTpuonu.
[Mutonnazmaruyeckas memOpana. Lluto3zun. Ypauun. @otocuHTe3. XeMOCHHTE3. DK3OIMTO3.
DHI0UUTO3. DHJIOIUIA3MaTHYECKasA CeTh. DYKapuoThl. Sapo. Aapeiiko.

becrionnioe  pasmHokeHue. BereratruBHoe — pasMHoxxeHue. 3urora. Ilomosoe
pasmHokenue. [loukoBanue. Anonrtos. XXuzHeHnsni nukia kietku. Crnepmaroszouna. Cropa.
Sinexnerka. Amuto3. Mwurto3. Metio3. Ilentpomepa. HMutepdasza. Ilpodasza. Anadasa.
Mertadaza. Tenodaza. Bepereno nenenus. buanent. ['eneparnBHas TkaHb. [ 'oMojornyHBIC
XpoMOCOMBI.  [[BoWiHOe  omiogoTBOpeHHe.  3apoibliieBbii  MemoK.  Konbrorarmmus.
Kpoccunrosep. Penykumnonnoe nenenune. Crnepmartorene3. OBorene3. JKuU3HEHHBIM ITUKIL.
['ameto¢put. Cnopo¢ut. buorenernueckuit 3akoH. brnacryna. bractomep. OminogoTBopeHHe.
Onrorenes. BHyrpeHHee omuiopoTBopeHne. HapykHOoe OIIONOTBOpEHHUE. 3apObIIIEBbIE
muctku. Opradorenes. [laprenorene3. OmOpuoHanbHOe pazButhe. [locTaoMOpHOHATBEHOE
pazButue. @unorenes. Dxkroaepma. JHToaepma. Mezonepma.

Mexnpenmernsle  cBsizu. Heopranumdeckas Xumus. XHUMHYECKHE  DIIEMEHTHI
nepuonnueckon cucreMbl J[.M.MenneneeBa. Monbl (kaTuoHBI W aHUOHBI). Boma u apyrue
HEOPraHWYECKHE BEIECTBA, CTPOECHUE MOJIEKYJ M CBOMCTBA. Jluccommarus 3JIEKTPOJIUTOB.
Opranunyeckas xumusi. OCHOBHBIE TPYIIIBI OPraHUYECKUX coenHeHul. byepHbie pacTBOpHL.
®usuka. Ocmotnueckoe nasinenue. Juddys3us u ocmoc. borannka. OcoOeHHOCTH CTPOEHUS
KJIETOK pacteHuid. OTIWYUS pacTEeHWH OT >KUBOTHBIX. 300JorHs. OCOOCHHOCTH CTPOCHUS
KJIETOK)KMUBOTHBIX. OTINYHS )KUBOTHBIX OT PACTEHUN U TpUOOB

boranuka. OcoOGeHHOCTHM CTpOEHMS M pa3MHOXKEHHs pacTeHuil. BereraTtuBHoe
pazmHoxeHue. [lpuBuBku. Opransl pacTeHuid, ux crpoeHue u QyHkuuu. CTpoeHue 1BeTKa —
opraHa ceMeHHOro pasMHoxkeHus. OmnbuieHne. 3ooiorus. OCOOEHHOCTH Pa3MHOXKEHUS

JKUBOTHBIX PAa3JIMYHBIX CUCTCMATHYCCKUX TPYIIIL. CnocoObl OINIOAOTBOPCHUSA Y KUBOTHBIX.



[TocTomOproHanbHOE pa3BUTHE HACEKOMBIX. [IWMKI pa3BUTHS 3€MHOBOJHBIX. AHATOMHS.
OcobeHHOoCTH AMOPHOHATILHOTO PA3BUTHS YEJIOBEKA

Pasnen 3. Pemenue 3amay o reme «['eHernka» -11 yacos

3aKpenaeHue OCHOBHOT'O COJCPKaHUA TEM B X0J€ PECIICHUS OMOJIOTHYECKUX 3ajay:

1.2.3. He3aBucumoe Hacie10BaHUE MPU3HAKOB

[Ipeamer, 3amaum u Meroabl TeHETHUKUM. OCHOBHBIE pa3/iesibl TeHEeTUKH. MecTo
TEeHETUKHU cpelr OMOJIOTMYECKUX HayK. 3HaueHHE T'€HETUKH B pa3paboTke mpoOjIeM OXpaHbl
IPUPOJIbI, 3/1paBOOXPAHEHUS, MEIULMHBI, CEIbCKOTr0 Xxo3siicTBa. I[lpakTHueckoe 3HaueHue
TE€HETUKH.

I''MeHnnenp — OCHOBONOJIOKHUK T'€HETUKH. MeToJ TIeHETHYeCKOro aHaln3a,
paspaboransblii [.Mennenem. I'eHernmueckass cuMBoivKa. I[lpaBuia 3ammcu  cxeMm
CKpEIUBAHHUS.

HacnenoBanue nmpu MOHOTHOPHUIHOM CKpelIMBaHUU. [OMMHAHTHBIE M PELIECCUBHBIC
npusHaku. [lepBeiii 3akoH Menzens - 3aKoH enIuHO00pasusi THOPUAOB MEPBOTO MOKOJICHHUS.
Bropoit 3akoH MeHnens - 3akoH pacmeruieHus. [IpaBuino yucrtorsl ramer. [luronornyeckue
OCHOBBI pAaCHUICIUIEHUS MPU MOHOTMOPHAHOM CKpemuBaHuUu. CTaTUCTUYECKHI XapakTep
pacuierIeHHs.

Ilouatne o re”Hax u amwienax. Pedorun ©u  reHoTun. lomo3urora u
reTepO3UroTa.

Paciensienue npyu BO3BpaTHOM U aHATU3UPYIOLIEM CKPEIIMBAaHUU.

HacnenoBanue mnpu IuruOpuUIHOM CKpemMBaHuH. HezaBucuMoe KOMOMHHMpOBaHUE
HE3aBUCUMBIX IIap NPU3HAKOB - TpeTuil 3akoH Mennend. LluTonornyeckue OCHOBBI
HE3aBUCUMOTO KOMOMHUPOBAHUS TIap MPU3HAKOB.

4.5, BzaumoneiicTBUe aJUIENbHBIX U HEAJUIENIBHBIX T€HOB.

HacnenoBanue npu B3aMMOAEMCTBUM ajlIeIbHBIX T€HOB. JloMuHUpoBaHue. HenonHoe
nomuHupoBanue. KonomuupoBanue. CBepXxJOMUHUPOBaHUE. MHOXECTBEHHBIN aJJIETU3M.

BzaumopeiictBue HeamnenbHbIX TeHOB. HoBooOpa3oBaHMsI TpU  CKpEHIMBAHHH.
Oco0OeHHOCTH HAcCTEeNOBaHUsl KOTUYECTBEHHBIX MPU3HAKOB. KOMITMMEHTapHOCTh. DMHCTA3.
[Tonmumepusi. MHOKECTBEHHOE JeNCTBUE T€HOB. [IprMepsl MHOKECTBEHHOT'O JIEWCTBUS T€HOB.
Bo3MoxHBIE MEXaHU3MBI OOBSICHEHUSI ATOTO SIBJICHUS. [ €HOTHUIT KaK 1EJI0CTHASI UCTOPUUYECKU
CIIOJKUBIIASICS CHCTEMa.

6.7. XpoMOcOMHas TEOpHs HACIEICTBEHHOCTH.

SIBiieHME CLIETUIEHHOTO HACJIEJ0BaHUs U OTPAHUYEHHOCTh TPETHErO 3aKoHa MeHnens.
3nauenue pabor T."Moprana u ero MmKOAbl B U3YYCHHUU SIBICHUS CIIETNIEHHOTO
HacienoBanus. KpoccuHroBep, ero Ouonormdeckoe 3HaueHHe. [ E€HETHYECKHE KapThl

XPOMOCOM. OCHOBHBIE TTOJIOKEHUS XpOMOCOMHOfI TCOPHHU HACICACTBEHHOCTHU. BKJ’IaJI HIKOJIBI



T.I'.'Moprana B pa3pab0TKy XpOMOCOMHOM T€OPUH HACIICICTBEHHOCTH.

8.9. T'eneruka moja.

I'eneruka nosa. [lepBudHbIE U BTOPUYHBIE MOJIOBbIE TPU3HAKK. XPOMOCOMHAsI TEOPUS
onpeAeneHus mosia. ['oMOraMeTHbli M TIeTepOramMeTHbId MoJl. THUmbl ompenesieHus IMoJa.
Mexanu3m noajiep>kanusi cCooTHomeHus nosios 1:1. HacnenoBanue npusHakoB, CLHETUICHHBIX C
ITOJIOM.

10. 3aKOHOMEpPHOCTU U3MEHYHBOCTH.

N3menunBocth. Kitaccudukanust 13MeHYMBOCTH C TIO3ULIUH COBPEMEHHON T'€HETHUKH.

denoTuMYecKas (MOI[I/I(bI/IKaHI/IOHHaH u OHTOFeHeTI/I‘ICCKaﬂ) HN3MCHYHNBOCTD. HopMa
p€aKknuunu n cc 3aBUCHUMOCTH oT I'CHOTHIIA. CraTucTuueckue 3daKOHOMCPHOCTH

MOIU(PUKAITIOHHON H3MEHYMBOCTH; BAPUAIIMOHHBIN Psi/i M BapUAllMOHHAS KPUBasl.

['enorunuyeckass (KOMOWHATHUBHAsT W MYyTAallMOHHAs) HM3MEHUYMBOCTh. 3HAYCHHE
KOMOMHATUBHOM H3MEHYUMBOCTH B OOBSCHEHUU HBOJIIOLMOHHBIX IIPOLECCOB, CEJIEKLUUU
OpraHu3MoB. MyTallMOHHAs HW3MEHYMBOCTb, €€ BUAbL. MyTauuu, HX [OPUYHHBL
Knaccugpukanus myrauuii 1mo xapakTepy HM3MEHEHUs TeHOTuna (IeHHbIe, XPOMOCOMHBIE,
T€HOMHbIE, IMTOIUIa3Maruueckue). IlocnencTBust BIMSHUS MYTareHOB Ha OpraHusM. Mepsl
3alllUThl OKPYXKAIOIIEH Cpenbl OT 3arpsA3HEHMs] MyTareHaMu. 3aKOH IOMOJIOTUYECKUX Ps/IOB B

HacJeCTBeHHOU n3MeHnunBoctu. H.J.BaBunoBa. DkcriepuMeHTalIbHOE MOTYYeHUE MYTalIUH.
11. T'eHeruka denoBeka

I'enetnka uyemoBeka. UelloBeK Kak OOBEKT T€HETHMYECKHX HCCIEI0BaHUNA. MeTomnl
W3y4YeHUs HaCJIEJCTBEHHOCTH YyeJIOBEKA: reHeaJIOTUYECKHA, OJIM3HELOBLIN,

HHTOFCHCTHHGCKHﬁ, FI/I6pI/I,I[I/I3aLII/I}I COMATHYCCKHX KIICTOK.

HacnencrBenHsle 00€3HM, MX PACHpPOCTpaHEHHWE B MONYJSALUAX uesnoBeKa. Mepsl
npo(UIaKTUKA HacJIeACTBEHHbIX 3a00JieBaHUM 4YelloBeKa. BpenHoe BIUSHUE aJIKOTOJI,
HUKOTHHA U HAPKOTUYECKUX BEILIECTB HA HACJIEACTBEHHOCTh YeJIOBeKa. MeIMKO-TeHETUYECKOE

KOHCYJbTHpOBaHue. KpUTHKa paCUCTCKUX TEOPUI € MO3UIAN COBPEMEHHON F€HETHUKH.

OcHoBHble TOHATHS. ['eHeruka. ['mOpuponormueckuii meron. HacnencTBEHHOCTS.
N3meHunBOCTh. Asuienb. AnbTepHaTHBHBbIE Npu3Haku. ['eHotun. Penorun. l'ereposurora.
I'omosurora. ['mbpua. JomuHaHTHBIN Tpu3HAK. PerneccHBHBIN MpU3HAK. AHATM3UPYIOIIEe
ckpemuBanue. Bo3BparHoe ckpemuBanue. Jlurereposurora. [lonurubpuaHoe ckpeniyuBaHue.
KomnmmeHnTtapHoe aelictBue reHoB. Jnuctas. [lonmumepus. [lnefiorponus. MHoKeCTBEHHBIN
aimenusM.  KogomuuupoBanme.  CBepxgoMuHupoBaHue. HemonmHoe  n1oMHHHMpOBaHME.

CueruienHoe HacnenoBanue. ['pynnbl  cuemnenus. Kpoccunrosep. KpoccoBepble u



HEKPOCCOBEpPHBIE TaMeThbl. AyTocoMbl. ['eTeporameTHblii 1Od. ['OMOraMeTHblid TOJI.
CueruieHHOE ¢ TMOJOM HacnezoBaHue. MeHOTUNMYecKass U3MEHUYUBOCTh. MoauduKaoHHast
U3MEHYMBOCTb. Bapuanrta. Bapuaunuonneli psaxn. Bapuanmonnas kpusas. Hopma peaxkuun.
OHTOreHernyeckass W3MEHYMBOCTb. | '€HOTHMIIMYECKAass  M3MEHUYMBOCTb. MyTanuoHHas
M3MEHUYUBOCTh. MyTaniuu. Mytarensl. ['eHHble MyTanuu. ['eHOMHBIE MyTaluu. XpOMOCOMHbBIE
myranuu.  KoMmOuHatuBHast ~ uM3MeHUMBOCTh.  LluTOorurasmarmyeckas — M3MEHYHBOCTD.
Cnontanusle Mmyrauuu. JleranbHble MyTaluu. 3aKOH TIOMOJOTMYECKMX PSIOB B

HaCHeHCTBCHHOﬁ U3MCHYHUBOCTH.

I'enernka uvenoBeka. HacnencrBennsle 0ojie3HU. ANBOMHU3M. BIM3HELOBBIA METO..
['emodumms. I'uGpuamn3anus COMAaTUYECKUX KIIETOK. Menuko-reHeTu4eckoe
koHcynbTHpoBanue. [lonmunaktrms. [TonyasurMoOHHBIA METOI.

MexnpenaMmeTHbie cBsi3u. Dkosorus. OXpaHa MPUPOIbI OT BO3ICHCTBHS X03SIHCTBEHHOMN
JIeSATEeILHOCTH YeioBeKa. Teopus 3BoONHH. 3HAYeHHEe U3MEHYUBOCTH B »BOIOIMU. Dusuka.
Wonusupyroiee u3iydeHue, NOHITHE O J03€ M3IYyYEHUS U OMOJOTUYECKOW 3aIuTe. XUMUs.
OxpaHa MpUpPOJIbI OT BO3JACHCTBUS XUMUYCCKUX TIPOU3BOJICTB.

Heoprannueckass xumus. OXpaHa NPUPOJBI OT HETaTUBHOTO BO3JICHCTBHS OTXOIOB
XUMUYECKUX MPou3BOACTB. Pusnka. PentreHoBckoe uznyudenue. [lonstue o 103e U3mydeHus
1 OMOJIOTHYECKOH 3allNTeE.

3auér mo Kypcy «PeireHune OMoOIOTMYECKMX 3a7ad B Xoje moaroroBku k ['MA» - 1
yac

TemaTu4eckuii IOypo4HbIi MJIaH MO NpeaAMeTy OHOJIOTHS VI KJlacca

00uIeo0pa3oBaTebHOI mKoIbI(1 yac B Hemes10, 34 yueOHbIX HexeH)

No Tema 3ansaTusi(pasagesia)
n/n

\ BBenenue- 2 4

-

Beenenue B kypc

N

Pemenue 3agay mo teme: «OcHOBHBIE CBOMCTBA )XUBOro. CucTeMHas opraHu3anus )XKU3Hu»

\ Pa3nen |. MoJsexyasipHasi 6uoJiorusi - 6 u

Pemenue 3aga4 mo reMe: «XUMHUYECKHUI COCTaB KIETKH. HeOpraHI/I‘IeCKI/Ie BCIICCTBa»

Pemrenue 3amad mo teme: «YIiIeBOabl. JIMIUAB.

Pemenue 3agay no reme: « XUMUYECKUI COCTaB KIETKU. beakmy.

Pemenne 3amau no teme: «XuMHu4ecKkui coctas KieTkd. HyknenHnoBele kuciaotsl. ATD»

Pertennie 3amau mo reme: « XUMHUYeCKUi coctaB KiieTku. ATD»

O NOO OB~ W

KonTponbhas pabota o pazzgeny: «ModekynspHas OHOIOTHS»

\ Pazpnea Il. utosorus - 114

9 Pemenue 3agay mmo teme: «HI/ITOJ'IOFI/IH KaK HayKa. Knerounas TCOpUSI»

10 | Pemenue 3amau mo Teme: « CTpOCHUE KIETKH U €€ OPTaHOHIBI»

11 Pemenue 3aga4d no reMe: «@OTOCHHTE3)




12

Pemenue 3amau no reme: « JHEPreTUYECKHI 0OMEH»

13 | Pemenue 3aga4 o teme: «buocuHTe3 O6emka»
14 | Pemenue 3anau o Teme: «buocunres 6enka»
15 | Pemenue 3amay o teme: «buocunaTes Oeika»
16 | Pemenue 3amau no Teme: « THIIBI IEIIEHUS KIETOKY
17 | Pemenue 3aaau no teme: «becnosnoe u Moa0Boe pa3sMHOKEHUE
18 | Pemenue 3amau no reme: « HIMBUAYaIbHOE PAa3BUTHE OPTaHU3MOBY
19 | KontposbHas pabota 1o paszueny «l{uromorus»
\ Pazgen I11. Teneruxa - 144
20 | Pemenue 3amau no Teme: «He3aBucumoe Haciie10BaHUE IPU3HAKOBY»
21 | Pemenue 3anau o Teme: «He3aBucumoe Haciiej0BaHuE IPU3HAKOBY
22 | Pemenue 3amau no teme: «He3aBucumMoe Hacje10BaHUE MPU3HAKOBY
24 | Pemienue 3aaau no Teme: «B3anmozeiicTBre reHOB»
25 | Pemenue 3amau mo Teme: « XpOMOCOMHAs TEOpHS HACTIEICTBEHHOCTH
26 | Pemenue 3amau no Teme: «XpoMOCOMHas TE€OpUs HACIEICTBEHHOCTH
27 | Pemenue 3aga4 o Teme: «XpoMOCOMHas TEOPHsI HACIEICTBEHHOCTH
28 | Pemenue 3ama4 o Teme: «I'eHeTHKa TOJIa»
29 | Pemenue 3ama4 no teme: «l'eHeTHKa moay
30 | Pemenue 3a1a4 1o Teme: «3aKOHOMEPHOCTH U3MEHYHBOCTH
31 | 3auér no kypcy: «Perienre 6MOIOTHYECKHX 3a7a4 B X0e MOAroToBKU K EI'D»
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