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HHOACHUTEJIBHASA 3AITMCKA

Kypc paccuntan 34 yaca (1 gac B HEeI0), 0K nodoeprcusaem u yenyoasem 6azosvie
3HAHUA NO OuoIO2UU U HANPABNeH HA opmuposanue U pazeumue OCHOBHbIX YYeOHbIX
KOMNnemenyull 8 xooe peulenus 6U0I02ULeCKUX 3a0ay.

AKmyanbHocms yMEHHS pemiath 3aJadyd 10 OWOJOTHH BO3PAacTaeT B CBSI3U C
BBegeHueM EI'D mo Ouonoruu, a Takke C TeM, YTO HEOOXOJUMO MPUMEHSTh 3HAHHUS Ha
npaktuke. Kypc TecHo cBsizaH ¢ ypokamu oOieid OMOJOTMHM U COOTBETCTBYET TpPEOOBAHUSAM
['ocynapcTBeHHOTO CTaHaapTa.

Pemenne  3amau 1o  OMONOTMM  JaeT  BO3MOXHOCTh  JIyYIlle  IO3HATh
byHIaMeHTalbHbIe o0meOnoNornyecke  MOHSTHUS,  OTpaXkarollue  CTPOEHHE |
(GYHKIIMOHUPOBAHHE OMOJIOTMYECKHX CUCTEM Ha BCEX YPOBHSIX OpraHU3aIlMU JKU3HH.

Pemenne 3amad mo OMONOTHM TO3BOJIIET TAKXKE YIIYOWTh W 3aKPENHTh 3HAHUS T10
paznenam  oOmieit  Ouosormu. OrpoMHYHO BaXXHOCTh B HENPEPHIBHOM  00pa3oBaHUU
MPUOOPETAIOT  BOINPOCHI  CaAMOCTOSITENIbHOM ~ paOOThl  ydalluxcs, YMEHHE  MBICIUTh
CaMOCTOSITEILHO ¥ HaxoauTh pemeHue. Co3garoTcss YCIOBHS JUIS  WHAWBHIYAJILHOW H
rpynnoBoit ¢opM JAesTenbHOCTH yyammuxcs. Takoe couetanwe JByX (OpM oOpraHU3aluu
CaMOCTOSITCNILHOM  pabOTBl  HA ypOKaX AaKTUBH3WPYET CIHA0BIX yYalluXCs W JaeT
BO3MOXXHOCTh AU PEpeHIUpoBaTh MOMOIb, CIHOCOOCTBYET BOCIHTAHUIO B3aWMOIOMOINH H
kowtektuBu3Ma. Co3maer TakKe YCIOBHS IS OOy4YeHHUS YYalluXcs CaMOKOHTPOIIO U
camoolieHke. OTo ¢GopMUPYET TBOPYECKOE OTHOIIEHHE K TPYAYy BaXXHOE JUIS YeJIoBeKa
000l mpodeccun U ABISICTCS BaXKHBIM YCIIOBHEM YCIICITHOTO, KAYECTBEHHOTO BBITIOJTHEHHS
UM CBOUX OO0S3aHHOCTEH.

Oco0eHHOCTSMH MPOTPAMMEI Kypca SIBJISICTCS TECHAs CBS3h €r0 COJIEPIKAHUS C YPOKAMHU
oOmieit Ouonoruu u cooTBeTcTBUE TpeboBaHusM [ocynapcrBenHoro crangapra. [lombop
MaTepUasoB JUIs 3aHATHH OCYIICCTBISIETCS Ha OCHOBE KOMIETCHTHOCTHO - OPUCHTHPOBAHHBIX
3aJaHUl, HaMpaBJIICHHBIX HA pa3BUTHE TPEX YpOBHEH OOYYEHHOCTU: PENPOIYKTUBHOTO,
MIPHUKJIATHOTO U TBOPYECKOTO.

Ilens Kypca

e CopeiicTBoBaTh (POPMHPOBAHHUIO TMPOYHBIX 3HAHUU TO OOIIEH OWONOTHMH, YMEHUH H
HABBIKOB peIIeHUs 3a1a4d it caaud EID.

¢ O000INTh, CHUCTEMATHU3UPOBATh, PACHIUPUTH U YIUIYOUTh 3HAHUS  yYallUXCs
c(hOpMHUPOBATh/aKTyaTIU3UPOBATh HABBIKK PEUICHUS OMOJIOTMUYECKUX 3a/1a4 Pa3NUYHBIX THUIIOB.

o JlaTh yYEHHWKY BO3MOXKHOCTH pPEATU30BaTh CBOM HHTC/UICKTYAJIbHBIE W TBOPYECKHE
CIIOCOOHOCTH, HMEIOIIMECs 3HAaHWS M YMEHUS B JPYrHX OONacTsIX [esATENbHOCTH THpHU
BBITIOJTHCHUH ITPOCKTHON paOOTEHI.

¢ JlaTh y4€HUKY BO3MOXKHOCTH OIICHUTH CBOW CKJIOHHOCTH W HHTEPECHI K JIAHHOW 00JacTH
3HAHUS

3aoauu:

1. ®@opmMupoBaTh CHCTEMY 3HAHH MO TJIABHBIM TEOPETHYECKUM 3aKOHAM OHOJIOTHH.

2.CoBepIICHCTBOBAaTh YMEHHUE peliaTb  OMOJOTHYECKHE 3a/1ayll PEMpOAYKTHBHOTO,
MIPHUKJIATHOTO W TBOPUYECKOTO XapaKTepa

3.Pa3BuBaTh KIIOYEBHIE KOMIIETEHIIMU: Y4eOHO- TO3HABATEIbHbIE, MH()OPMALIMOHHBIE,
KOMMYHHKATHBHBIC, COITUATbHBIE.

4.Pa3BuBaTh OMOJIOTHYECKYIO0 HHTYHUIINIO, BEIPA0OTATh ONPEACTEHHYIO0 TEXHUKY, YTOOBI
OBICTPO CIPABUTCS C TPEUIOKCHHBIMHU YK3aMEHAITMOHHBIMU 33 IaHHSIMH.

bnazooapa rnekmusnomy Kypcy no 0uonozuu 8blnOJIHAEMCA HECKONbKO IYHKUUIL:



1. TonmnepxuBaercs u3ydeHue OMOJIOTMU HA 33JlaHHOM CTaHAApTHOM ypoBHe. Kypc
«Pemienne OMONOTMYECKHX 3aJauy» TOMOTaeT 3aKpeNuTh W YIIIYOUTh YPOBEHb 3HAHWH IO
OMoNIOTHH, IPUMEHUTH 3TH 3HAHUS MMYTEM PELICHUS OMOIOTMYECKHX 3a/1a4.

2. OcymiecTBisieTcsl JIMYHOCTHO-OPUEHTHPOBAHHBIA 1MOAX0] B o0ydeHuu. To ectb
YUUTBIBAIOTCS MHIUBUAYaAIbHbIE CKIIOHHOCTH M CIIOCOOHOCTH yYallIMXCS U CO3JAIOTCS YCIOBHS
JUTsl 00y4eHHsI UX B COOTBETCTBHHU € MPO(HECCHOHATLHBIMU UHTEPECAMHU.

ITnanupyembotii pezyromam
Oobyuarowuiica oonxncen 3namov/Ymemso
e Ucrnonb3oBarh 00mue mnpuemMbl pabOTbl C TECTOBBIMU 3aJaHUSIMH  Pa3IU4HON
CJIOHOCTH, OPUEHTHPOBATHCA B IPOrPaMMHOM MaTepuaje, yMeTb YeTKO (popMynHpoBaTh CBOU
MBICITTH
e YMeTh NpaBUIILHO pacIpeaesTh BpeMs IIPH BBHIIOJHEHUH TECTOBBIX paboT.
e OO0600marp ¥ NPUMEHATh 3HAHHUS O KJIETOYHO-OPTaHW3MEHHOM YpPOBHE OpTaHU3aIlUH
JKU3HU.
e (O0600mAaTh U NPUMEHSATH 3HAHUSI O MHOTOOOPa3UH OPraHU3MOB.
e ComocTaBiiTh OCOOCHHOCTH CTPOCHHMSI U (YHKIIMOHUPOBAHHSI OPraHU3MOB pPAa3HBIX
LApCTB.
e CormocTaBiATh OMOJOTHYECKHE OOBEKTHI, TPOLIECCHI, SIBJICHUS, TPOSBISIOIIUXCS HA BCEX
YPOBHSIX OpPraHU3aIUN KU3HHU.
e VYcraHaBIMBAaTh [1OCIEI0BATEILHOCTD OUOIOIHUECKUX 0OBEKTOB, IPOLIECCOB, SBJICHUMN.
e [lpumeHsTe OMOJOTMYECKUE 3HAHMS B TMPAKTUUYECKUX CHUTyalusX (IIPaKTHUKO-
OpPUEHTUPOBAHHOE 33/1aHUE).
Pabotath ¢ TEKCTOM MM PUCYHKOM.
e (O0600maTh ¥ IPUMEHSTh 3HAHUS B HOBOW CHTYaIlHH.
e Pewarth 3amaun 1Mo UUTOJIOTMM 0A30BOTO YPOBHS M IOBBILIEHHOI'O Ha IPHUMEHEHUE
3HaHWI B HOBOW CUTYyalUU.
e PewmaTh 337auu M0 reHEeTUKE Oa30BOr0 YPOBHS U MOBBIILIEHHOTO Ha IPUMEHEHNE 3HAaHUI
B HOBOM CUTYallUH.
e Pemarp 3amaun  MOJEKYyJISpHOW OHONOTHMH 0a30BOTO YpOBHS M TMOBBIINIEHHOTO HA
MIPUMEHEHNE 3HAHUI B HOBOM CUTYalUU.
Cmpykmypa npozpammot.
Kypc onnpaetcs Ha 3HaHUs, TOTY4YeHHBIE IPU U3y4eHUH Kypca Ouonoruu 10 kmacca.
CopeprxkaHue nporpaMMbl BKIIFOYAeT 3 OCHOBHBIE pa3jena:
peleHre 3aaay 1o MOJIEKYJISIpHOIM OMOJIOTHH, pelIeHre 3a/1ad MO IIUTOJIOTUH, PellieHHe 3a7a4
10 T€HETHKE, TAHHBIE pa3/Ieiibl JEATCS Ha TEMBI, U KaXKJ1asi TeMa 3JIEKTUBHOTO Kypca SBIISIETCS
MPOJIOJDKEHHEM Kypca 6uosiorur. OCHOBHOM THIT 3aHATUH - TpakTUKyM. [ Haubosee
YCIIEITHOTO YCBOCHHS MaTepHalia IUIAHUPYIOTCS pa3audHble POpMBbI pabOTHI C YHAIIUMUCS:
pa3HooOpa3Hbie POpMBI pabOTHI C TEKCTOM, TECTAMH, BBITIOJIHEHUE TBOPYECKUX 3aqaHuii. Ha
KaXJIOM 3aHSATHH YYalllUMCSl PEKOMEHAYETCS Cepusl 3a/1aHHM, YaCTh KOTOPHIX BBIMOJIHSAETCS B
KJIacce, a 9acTh - JIOMa CaMOCTOSITENTbHO. J{JIsl MPOMEKYTOYHOTO KOHTPOJISi- 3 TECTUPOBAHUS B
¢dopme EI'D, 1 UTOrOoBOro KOHTPOJIS — 3a4eT 1o Kypcy «PemieHrne OM0I0rniyeckux 3ajad B Xo/e
noarotoBku k EI'D» . Kypc peanu3yeT KOMIETEHTHOCTHBIN,IESITENbHOCTHBINA M MHIUBHUIYaIbHbBIN
10JX0/1 K 00y4eHuI0. J{esTenbHOCTHBIHN MMOJIX0/1 pealIn3yeTcs B MPOLecce MPOBEACHUS
CaMOCTOSITENIbHBIX U IPAKTHUECKUX padOT C yJalllMMHUCS, COCTABISIET OCHOBY Kypca.
JesTebHOCTh YUUTENSI CBOJAUTCS B OCHOBHOM K KOHCYJbTUPOBAHUIO YUAIIUXCS, aHATTU3Y U
paz0opy HanboJIee MPOOIEMHBIX BOIIPOCOB U TEM.
®opMoii OTYETHOCTH 110 U3YYECHHUIO JAHHOI0 Kypca MOsKeT ObITh:



=

e (CocraprneHue OMOIOTUYECKUX 3a/1a4y, KPOCCBOP/IOB, CO3/IaHUE MPE3CHTAIUH, 110 TeMaM
(haKkyIpTaTUBHOTO KypcCa;

e 3auéT No perIeHuIo 3a/1a4 6a30BOT0 YPOBHS U MOBBIIIEHHOTO ;

e KouTponsHas paboTa no pemeHuro 3a1a4 no marepuaiam Enunoro ['ocynapcTBeHHOTO
3K3aMeHa 1o ouosnoruu 2026 roga
TectoBble 3a1aHus IO peLISHUIO 3a7a4 o MarepuanaMm Enunoro ['ocygapcTBeHHOT0 SK3aMeHa
o ouomnoruu 2026 roxa.

COJIEPKAHHUE KYPCA
BBeaenne — 2 yaca

Beeoenue 6 npeomem
Pewenue 3a0au no meme
«OcHognbie ceoticmaa dHcusozo. Cucmemnas opeanuzayus xcusnun-1 vac

3aKpenJieHue OCHOBHOIO COJCP:KAHMSA TEM B XO/I¢ pelIeHUsI OMOJIOTHYeCKHX 3aa4:

buonorus - Hayka o XH3HM U €€ 3aKOHOMEepHoCTAX. [Ipenmer, 3amauu, MeTOIbl U
3HaueHue Ouosoruu. CBs3p OWONOrMM C JAPYTMMH HayKaMd, €€ MECTO B CHCTEME
€CTECTBEHHOHAYYHbIX M OMOJOIMYECKUX AMCUMIUIMH. buonorus B cucreme KyinbTypbl. Mecto
Ouosnoruu B poOpMUPOBAHUU HAYYHOI'O MUPOBO33PEHNUS U HAYYHOU KapTHHBI MUPA.

OcHoBHblEe npHU3HAKU >KUBOro. OnpeneneHHe MOHATHS <«OKM3HBY». buonorumdeckas
¢dopMa cylIecTBOBaHUS MAaT€pUU. YPOBHU OpraHU3allMy >KUBOM MaTepuM M HPHUHLMIIBI UX
BBIJICJICHUS.

OcHoBHble noHATHA. buosorus. ’Kusub. OCHOBHblE NpPU3HAKU KUBOTO. YPOBHU
OpraHu3aly >KUBOH MaTepuu. Meronsl u3ydeHus B Ouosnoruu. Kietka. Tkanb. Opras.
Opranmsm. [omynsmust u Bua. buoreonenos. buocdepa

Pazpen 1. Pemenme 3amay mo teme «Mousekynsipasi OMosiorus»-6 4acos

3akpenJieHue OCHOBHOI'O COAEPKAHNUS TeM B X0/ PelleHUus1 O0M0JOTHYeCKUX 321a4:
1. Xumuueckuii cocmag knemku. Heopeanuueckue gewjecmsa.

XUMHUYECKHUE DIEMEHTHl U UX POJb B KieTKe. Heopranmdeckue BemecTBa U UX POJb B
JKU3HEACITENIbHOCTU KJIETKU. BoJa B KJIeTKe, B3aUMOCBA3b €€ CTPOCHUS, XHMUYECKUX CBOWCTB U
Oouonormueckoir ponu. CoiaM HEOPraHMYECKWX KHCIOT, MX BKJIaJ B oOecredyeHue
JKU3HEJEATENIbHOCTH KJIETKH W TOJAepkaHue romeoctasa. MoHbI B KieTke, WX (YHKIIHH.
OcMOTHYECKOE TaBJICHHE U TYProp B KiIeTKe. bydepHbie CHCTEMBI KIIETKH.

2.  Xumuuecxkuii cocmas kiemku. Yeneeoowi. Jlunuowi.

VYrieBonbl B KU3HENEATCIHHOCTH PACTCHHH, J>XUBOTHBIX, TPHOOB M OaKTEpHid.
CtpyktypHble ©  (PyHKIMOHAIBHBIE OCOOCHHOCTM MOHOCAXapHIOB H  JUCAaXapHoB.
buononumepsl - moaucaxapuibl, CTpPOCHUE U OMOJIOTHYECKAs POJIb.

Kupsl u aunUIbl, OCOOCHHOCTH HUX CTPOEHHUS, CBSI3aHHbIE C (PYHKIIMOHATHHON
AKTHBHOCTBIO KJIETKH.

3. Xumuueckuii cocmas kiemxu. benxu.

Opranuveckrie BellecTBa KIETKU. buononumepsl — 6enku. CTpyKTypHas OpraHU3aIus
OenkoBbIX MoJiekyn. CBoiicTBa OenkoB. [leHaTypanus u peHarypauus — OMOJIOTUYECKUN CMBICI
u 3HaueHue. OyHKIUU OENKOBBIX MOJEKyl. DEepMEHThI, UX POJb B OOECIEUEHHH MPOIIECCOB
xu3HeaesTensHocT. Knaccudukanus hepmMeHToB

4-5. Xumuueckuii cocmas knemku. Hykneunogwvle Kuciomul.



HyxneunHnoBble kucnotsl, ux poap B kierke. Mcropus mizyuenus. JJHK — monekyna
XpaHeHus1 HaclencTtBeHHor wuHpopManumu. CtpykrypHas opranusamus JIHK. CamoyaBoenue
JHK. PHK, ee Buap1, 0cOOEHHOCTH CTPOCHUS U (PYHKIITMOHUPOBAHUS

AT® — 0CHOBHOI aKKyMyJIATOp SHEpruu B KieTke. OcOOEHHOCTH CTPOCHUS MOJICKYJIBI
u ¢pyakin AT®. ButamuHbl, CTpOCHHE, UCTOYHHK TOCTYIICHUS U POJIb B OPTaHU3ME U KJICTKE.

6. Tecmuposanue no paszoeny « Monekyniapras 6uoniocusy

OcHoOBHBIE MOHATHA. AMHMHOKHUCIIOTHI. AHTHKOJIOH. ['unpounbHOCTS.
I'muapodobrocTh. 'mukonporennsl. ['yanun. Jlenarypamus. [JHK. Kogon. KommiemeHTapHOCTB.
JIunonporenapl. Jlokyc. MakpoaneMmeHTbl. MukpoaneMeHTsl. Monomep. Hyxneonporeuast.
Hykneorun. Ocmoc. Ilomumep. [lomunentun. Ilentuanas cBszb. PHK. Tumun. depMeHTHI.
Huto3uH. Ypauui.

Mexnpeanvernble cBs3M. Heopranudeckas Xumus. XHUMHUYECKHE  3JIEMEHTBI
nepuoanueckoid cucrembl J[.M.MenneneeBa. Monsl (katuonsl u aHuonsl). Boma u apyrue
HEOPraHWYEeCKHE BEUIECTBA, CTPOCHUE MOJIEKYJ M CBOMCTBA. Jlucconmanus 3JI€KTPOJIMTOB.
Oprannyeckast xumust. OCHOBHBIE TPYIIIBI OPTaHUYECKUX coenuHeHui. BydepHbie pacTBOpHI.
®usuka. OcmoTtrueckoe nasienue. Juddysus u ocmoc.

Paznen 2. Pemenne 3aga4v mo teme «l{uronorus» -11 yacos

3akpensieHre OCHOBHOI'O COAEPKAHUS TeM B X0/1¢ pelIeHHs OMO0TOrHYeCKUX 3aAa4:
1. Llumonozus xax Hayka.

IIpenmer, 3amaun U1 METOABI COBPEMEHHOM LIMTOJIOTMHU. MECTO LIUTOJIOTUU B CUCTEME
€CTECTBEHHOHAYUYHBIX U OMoJornueckux Hayk. Mcropus passutus nuronorus. Teopernyeckoe u
IIPAKTUYECKOE 3HAYECHHE IIUTOJIOTMYECKUX MCCIEAOBaHUN B MEIULUHE, 3JpaBOOXPAHEHUM,
CEIIbCKOM XO3SICTBE, JIeJIe OXPaHbl IPUPOABI M IPYTUX chepax YeTOBEUECKOU A TeTbHOCTH.

Hctopuss otkpeiTue kieTku. Kierounas teopus. OCHOBHBIE IIOJIOKEHHS IIEpBOM
KJ1eTouyHOU Teopun. COBpeMEHHAsl KIETOUYHAs TEOPUsI, €€ OCHOBHbIE MOJIOKEHUS U 3HAUEHUE JJIs
pa3BUTHSI OMOJIOTHH.

2. CmpoeHue kiemxu u eé opeaHouobl.

[Mna3zmarnueckass memOpana W oOosiouka kieTku. CTpoeHue MeMOpaHbl KIIETOK.
[IpoHnKHOBEHHE BeLIeCTB dYepe3 MeMOpaHy KIeTOK. Buapl TpaHcmopra BelIecTB dYepes
[UTOIJIA3MaTUYECKYI0 MEMOpaHy KJIETOK (TMTACCHBHBINA M aKTUBHBINA TPAHCHIOPT, SK30LUTO3 U
3HI01UTO3). OCOOEHHOCTH CTPOEHHS 000J0YEK MPOKAPUOTHUECKUX M IYKAPHOTHUECKUX KIIETOK.

[uTronnasma u ee CTpyKTypHbIe KOMIOHEHTb. OCHOBHOE BEIIECTBO LMTOILIA3MBbl, €r0
CBOWCTBA U (DYHKIIUH.

SAnpo unTepdazHoil kieTkn. XMMUYECKUI COCTaB M CTPOCHUE sAapa. 3HAUEHUE sijipa B
oOMeHe BEeIEeCTB M Mepeiaue reHeTH4ecKoil nHpopMauu. SApeIKko, 0COOEHHOCTH CTPOCHUS U
¢GyHKIIMK. XPOMOCOMBI, IOCTOSHCTBO uucia W (GopMbl, TOHKoe cTpoeHue. [loHsTHE O
KapuoTHIe. ['armonIHbIi U JUIIIOUAHBIN HAOOPbI XPOMOCOM.

Anmnapar [onbmxu. CTpoeHue, pacrnojoXeHHE B KIETKaX MXUBOTHBIX M PACTEHUH,
¢ynkuuu annapaTta ['OJbPKU: CHHTE3 MOJUCAXapuOoB M JIMIUA0B, HAKOIJICHHUE U CO3pEBaHME
ceKkpeToB (OeNKH, JIMMUIBI, MOJINCAaXapuibl), TPAHCHOPT BELIECTB, poJib B (HOPMHUPOBAHHUU
IU1a3MaTH4ecKoi MeMOpaHbl 1 au30coM. CTpoeHHe U PYHKIIUH JTU30COM.

Oupormasmarudeckas cetb (DIIC), ee Tumbl. OcoOOEHHOCTH CTPOEHHs arpaHyJIspHOM
(rmagkoif) m rpanynspHoil (mepoxosaroit) OIIC. 3nauenue raankoit OIIC B cuHTe3e
MOJINCAXapUI0B M JIMIKJOB, MX HAKOIUIEHMM M TpaHcropre. 3amutHas ¢ynkuus OIIC
(30K M HEWTpanM3alus BPEIHBIX Ui KJIETKH BemiecTB). DyHkuuu mepoxosaroit DIIC
(yuactue B cuHTe3€ O€JIKOB, B HAKOIUIEHUH OEIKOBBIX MPOAYKTOB M HMX TPAaHCIOPTE, CBS3b C
JPYTUMH OpraHOUIaMHu U 000JI0UKO KIIETKH).

PubGocombl, 0cOOEHHOCTH CTPOEHUS U POJIb B OnocuHTe3e Oenka. [lomupubocomsl.

Bakyonu pacTuTenbHBIX KJIETOK, UX 3HaueHHe, cBa3b ¢ JIIC.



[TmacTuapl: NEHKOMIACTBI, XJIOPOIJIACTHI, XpOoMOIUIacThl. OCOOEHHOCTH, CTpPOCHHE U
byakuun mwiactun. JJHK mmactun. Ipoucxoknenue xmoporuiactoB. B3ammHoe mpeBpaiiieHue
IUTaCTH .

MuToXOoHIpUM, CTpOEHHE (HapyXHasi U BHYTPEHHSS MEMOpPaHbI, KpHUCTHI).
Mutoxonnpuansnbsie JIHK, PHK, pubocomsl, ux posb. @yHKUUH MUTOXOHIpUN. ['unoressl o
MIPOUCXOKICHUH MUTOXOHJAPHU. 3HAu€HHE BO3HUKHOBEHMS KHUCJIO-POJHOTO [IbIXaHHUS B
IBOJIFOLUH.

Knerounsnii mentp, ero crpoenue u ¢GyHkuun. OpraHounabl ABuxkeHUs. Kierounsie
BKJTIOYEHUS — HEMOCTOSIHHBIN OpPraHou KJIETOK, OCOOCHHOCTH U (PyHKILIUH.

3. @omocunmes
OOmeH BeniecTB U dHEPruM. [TOHATHE O MIIACTHYECKOM M SHEPreTHIeCKOM OOMECHE.

@®orocunre3. CeroBas M TemHOBas (a3pl (PoTOCHHTE3a, OCHOBHBIE MPOIIECCHI,
npoucxosamme B 3TH (a3el. OcHOBHBIE WTOTH CBeTOBOW (a3wl - cuHTe3 ATD, BBIICICHUE
KHUCIIOpoJia, O00pa3oBaHHWE BOCCTAHOBIIEHHOTO  HUKOTMHAMHAAJEeHUHAUHYKIeoTHuApochara
(HAA®D-H2). ®otodochopunupoanne. CymmapHoe ypaBHeHue ¢orocuHTe3a. llepBuuHbIe
npoAyKThl ¢dotocuHTe3a. DOTOCHHTE3 U YpOXkKail CEeNbCKOXO3SMCTBEHHBIX KyabTyp. IlyTm
NOBBILIEHUS] IPOAYKTUBHOCTH  CEJIbCKOXO3siicTBeHHbIX  pacteHuil. K. A.TumupszeB o
KOCMHUYECKOW POJIN 3€JIEHBIX PACTEHUN. XEMOCUHTE3 U €ro 3HAaUYEHUE B IPUPOJIE.

4. Duepeemuueckuti oomeH

DHEpreTUYecKuii OOMEH B KJIETKE M €ro OWOJIOTHYECKMH CMBICH.  OTarlbl
HHEPTeTUYECKOT0 OOMEHa, MPUYPOUYCHHOCTh ITHX MPOIECCOB K OIPEICICHHBIM CTPYKTYpaMm
KJIeTKU. 3HadeHre MUTOXOHIpuii u AT® B sHepreTnyeckom oOMeHe.

S5-7.  Buocunmes benxa

buocunTe3 GenkoB B KIeTKe U ero 3HaueHue. Poib reHoB B OMOCHHTE3e OENKOB.
['eneTndeckuit KoJa M ero cBOMCTBa. DTambl OMocuHTe3a Oenka. Peakuuu MaTtpuyHOro CHHTE3A.
Perymsimus  cunTeza OenkoB. ['eH-perynarop, TreH-omepaTop, CTPYKTYpHBIE TE€HBI, UX
B3aumozeiicreue. IlpuHuun oOpaTHON CBsI3u B peryisiuud (QyHKIUOHUPOBAHUSI T'€HOB.
CoBpeMeHHbIE NPEICTABIECHUS O IPUPOAE TE€H

8. Tunvl Oenenus K1emox

JXKu3HEeHHbIN UK KJIETKH U ero 3tanbl. [IoAroToBka KIETKH K JefeHHI0 — UHTepdasa,
ee nmnepuoapl (MPEeCUMHTETHUYECKUH, CHHTETUYECKUI, MOCTCHHTeTHYeckuil). buonornueckoe
3HaYeHue UHTepdaszbl. AonTo3. MUTOTUYECKUN IIUKII.

AMUTO3 U ero 3HaueHue. MHUTO3 - HUTOJOTHYECKasi OCHOBA OECIOJIOr0 pa3MHOKEHHUS.
da3bl MUTO3a, UX XapakTepucTuka. CTpyKTYpHbIE U3MEHEHUS U (pU3H0Iornyeckre 0COOEHHOCTH
OpraHOUJIOB KJIETKM BO BpeMsi MUTOTHUYECKOIO JelieHus. BepereHo paeneHusi, CTpoeHHE H
¢GbyHKLIMU HUTEH BepeTeHa. bronornueckoe 3HaueHue MUTO3A.

Meiio3 - HUTOJOTMYECKAs] OCHOBA IMOJOBOr0 pa3mMHokeHud. [lepBoe neneHue meiiosa,
ero (asbl, UX XapaKTEepUCTHUKA. Y MEHBILICHHUE YHUCIIa XPOMOCOM KaK pe3ysbTaT MEPBOTO JIEIEHUs.
Bropoe nenenune meiiosa, ¢asbl, UX XapakTepucTuka. buonornueckoe 3HaueHue Meiiosa.

9. becnonoe u nonosoe pasmnoorcenue.

@opMbl U CrIOCOOBI Pa3MHOXKEHHUSI OpraHU3MOB. becnonoe pa3MHOKeHHE, ero BUIbI U
3HayeHue. IlojgoBoe pa3MHOXKEHHE, €ro BHIbl M JBOJIOUMOHHOE 3HadeHue. OOmas
XapaKTEepUCTHKAa M OCOOCHHOCTH pPa3sMHOXKEHHUS OCHOBHBIX TpYII OpraHu3MoB. Pa3Butue
MY>KCKHMX U JKEHCKHX MOJOBBIX KJIETOK Y )KUBOTHBIX U PACTEHUH.

10. Oumocenes — unousudyanbHoe pazgumue OpeaHu3Mos.

OnnogoTBopeHue U ero Tumnbl. OMI0JOTBOPEHHE U Pa3BUTHE 3apOJIbIIIA Y )KMBOTHBIX.
OcHOBHBIE 3Tambl SMOPHMOHAIBHOTO Pa3BUTHUA JKMBOTHBIX. B3aumopelcTBue dYacTeit
pa3BUBAIOIIErOCS 3apojiblllla. bHoreHeTHueckuil 3aKOH, €ro COBPEMEHHAas WHTEpIpEeTalus.
[ToctomOpuoHansHOE pa3BuTHE. BpernHoe BIMAHUE aJKOroJs, HUKOTHHA, HAPKOTHKOB,
3arpsiI3HEHMS OKPY’Kalolel cpe/ibl Ha pa3BUTHE 3apO/IbIIIa )KUBOTHBIX U YEJIOBEKa.



OOmiast xapakTepuCTHKa M OCOOCHHOCTHM Pa3MHOXKEHHsSI BHPYCOB, OakTepuii,
BOJIOPOCIICH, MOXO00Opa3HbIX, HAOPOTHHUKOOOPA3HBIX, T'OJOCEMEHHBIX, HMOKPBITOCEMEHHBIX,
rpuOoB U nuImaifHuKoB. CMeHa (a3 B )KU3HEHHOM ITUKJIC.

11. Tecmuposanue no pasoeny «L{umonozusy

OcHoBHbIE TOHATHS. ABTOTPO(DBI. AMHHOKHUCIOTHL. AHAOOIU3M. ACCHUMMIISAIINSL.
AnTHKon0H. Anmapar ['onbmku. AKTUBHBIA TpaHcmopT. AspoOsl. bakrepuodaru. buocunres
oenka. bpoxkenue. Bakyons. Brimrouenus. [armmonnnpiii Habop xpomocom. JlurioniHeiii Habop
xpomocoMm. I'en. I'enermueckuit kox. ['enom. ['enorun. I'mapodunbHOCTE. ['HIpodOOHOCTS.
I'mukomus. I'mukokanukce. ['mukonporeunbl. I'pana. I'yanun. [enarypauus. Juccumumnsnms.
JHK. JlpixarenbHblil cyoctpar. Kierounoe neixanue. Kapwomnazma. Kartabommsm.
Kucnoponueiit stan. Komon. Kommiementapnocts. Kpucra. Jlelikormactel. JInzocoma.
Jlunonporeuasl. Jlokyc. Makpoanementsl. Marpukc. Matpuunblii  cuHTe3. MeTadboausmM.
Mukpotpyb6ouku. MukpodmiamenTsl. MukposneMeHThl. Monomep.  Hykimeonporeunsi.
Hyxneorun. Omnepon. Opranounbl. Ocmoc. Omnepartop. [lnmactunel. Ilunouwmros. Ilommumep.
[TomunenTua. [lentunnas cesa3b. [Ipokapuotel. Penpeccop. PuGocomer. PHK. CITU/. Ctpoma.
Crpykrypssle renbl. Tpancmsuus. Tpanckpunuusa. Tpumner. Tunakoun. Tumun. darouuTos.
DepMEHTHI. Xnopomnnacr. XpomatuH. Xpowmoracr. Xpomocoma. [lenTpuonu.
Huronnazmaruueckass memoOpana. [{utoszun. Ypammin. ®otocunte3. XeMOCHHTE3. DK30IHUTO3.
DHIOUUTO3. DHJIOIIA3MAaTUYECKAsL CETh. DYKapHOThl. SAapo. SAnpeiiiko.

becrionnoe  pasmHoxkeHue. BereratuBHoe — pasmHOxkeHue. 3urorta. [lonoBoe
pa3mHoxkeHue. [loukoBanue. Anonto3. JXuszHenHwld umkin kietkd. Cnepmaroszoun. Cropa.
Sineknerka. Amurto3. Mwrto3. Meiio3. lLlentpomepa. Wurepdasza. Ilpodaza. Amnadasza.
Meradaza. Tenodaza. Bepereno nenenus. buBanment. ['eHeparuBHas TkaHb. [ OMOJIOTHYHBIC
XpoMocoMBl. [[BoitHOe omiiogoTBOpeHue. 3apoapieBblii Memok. Konbrorauus. Kpoccunrosep.
Penykunonnoe genenue. Cnepmarorene3. OBorenes. JKusHeHHbld 1ukia. ['ametodur.
Cnopodur. Buorenermueckuii 3akoH. bmacryna. Bmacromep. OmnomorBopenue. OHTOreHes.
Buyrpennee omiogorBopenue. HapyxHoe  ominogoTBopeHue.  3apOJbIIIEBbIE  JUCTKH.
Opranorenes. [laprenorene3. OMOpuoHasibHOe pa3BuTHE. [locTAIMOpHOHAIBHOE pa3BUTHE.
®unorenes. DxkroaepMa. JHTOAEepMa. MezoaepMma.

Me:xnpenmernbie cBsa3H. Heopranmdeckas xumus. XUMHUYECKHE DJIEMEHTHI
nepuoanueckoit cucrembl [I.M.MenneneeBa. Monbl (katnoHsl M aHuOHBI). Boma u apyrue
HEOpPraHUYECKNE BEILIECTBA, CTPOCHHME MOJIEKYJ] M CBOMCTBa. Jluccomuanusi 3JI€KTPOJIUTOB.
Oprannyeckast xuMusa. OCHOBHBIE TPYIIIBI OpraHUYecKuX coenuHeHuil. bydepHbie pacTBOpBHI.
®usuka. OcmoTtnueckoe nasieHue. Auddysus u ocmoc. boranuka. OcoOEHHOCTH CTPOEHHS
KJIETOK pacTeHuid. OTIUYMs paCTeHUH OT )KMBOTHBIX. 300510THsI. OCOOCHHOCTU CTPOCHUS KIIETOK
AKHUBOTHBIX. OTINYMSA KUBOTHBIX OT PACTEHUN U TPUOOB

boranmka. OcoOEHHOCTH CTpOEHUSI M pa3sMHOXKEHUs pacTeHuil. BereraruBHoe
pasmHoxkeHue. [IpuBuBku. Opransl pacTeHMd, UX crpoeHue u ¢yHkuuu. CTpoeHHe IBeTKa —
opraHa CceMeHHOro pa3MHOXeHusa. OnbuieHue. 3oosjorusa. OCOOEHHOCTH Pa3MHOKECHUS
KUBOTHBIX Pa3MYHbIX cHcTeMaTndeckux rpynn. CrnocoObl OIUIOOTBOPEHUS Y >KUBOTHBIX.
[ToctamMOproHabHOE pa3BUTHE HAceKOMbIX. LMK pa3BUTHS 3€MHOBOAHBIX. AHATOMMSL.
OcobeHHoCTH HIMOPHOHATIBHOTO PAa3BUTHUS YEJIOBEKa

Pa3gen 3.Pemienue 3agau mo reme «I'eneruka»-11 gacos

3akpenJieHue OCHOBHOI'O CO/IeP:KAHMS TeM B X0/le pelieHUs] 0M0JI0THYecKHUX 3a1a4:
1-2-3. Hesasucumoe nacnedosanue npusHaKos
[Ipeamer, 3agaun u MeToapl TeHeTUKH. OCHOBHBIC pa3/ieibl TeHETUKH. MeCTO TeHETUKHU
cpeau OMONOTMYECKHX HAayK. 3HAUY€HHWE TE€HETHKU B pa3paboTke mpoOiaeM OXpaHbl MPUPOJIHI,
3IpaBOOXPaHEHHs, METUIIMHBI, CEIIbCKOTO X03siicTBa. [IpakTHiyeckoe 3HaueHNnEe TeHETHKHY.



I’'MeHaenp — OCHOBOIIOJIOKHHUK TE€HETHKH. MeToJI TeHETHUECKOro aHajln3a,
pa3pabotansblii I Mennenem. ['enernueckas cumBoinka. [IpaBuiia 3anucu cxeM CKpeIuBaHusL.

HacnenoBanme npu MOHOTHOPHAHOM CKpeIIMBaHWUU. JIOMUHAHTHBIE U PELIECCUBHBIC
npu3Haku. [lepBerii 3akoH MeHenst - 3aKOH eAMHOOOpa3usi THOPHUIIOB TEPBOTO TOKOJICHHUS.
Bropoii 3akon Mennens - 3akoH pacuierienus. [IpaBuno uyuctorsl ramet. LluTosnornueckue
OCHOBBI pACHICIUICHUS] TPU MOHOTHOPUIHOM CKpemuBaHUU. CTaTHUCTUUECKUH XapakTep
pacILeIIeHHS.

[lonstne o renax u amnensx. GeHOTUN WM reHOTHH. ['OMO3MroTa M IreTepo3Urora.
Pacmennenue npy BO3BpaTHOM U aHAJIU3UPYIOIIEM CKPEUIMBAaHUU.

HacnenoBanme mnpu IurnOpuIHOM CKpelmuBaHuWU. He3aBucuMoe KOMOMHHpPOBAHHE
HE3aBUCUMBIX Map TMPU3HAKOB - TpeTHuil 3akoH Mennensa. Lluronornyeckue OCHOBBI
HE3aBHCUMOTO KOMOMHUPOBAHUS Tap MPU3HAKOB.

4-5.  Bzaumooeiicmeue aniiebHblX U HeA1ebHbIX 2EHOB.

Hacnenosanue npu B3aMMOAECHCTBHM aUIeNIbHBIX IeHOB. JlomMmuHupoBanue. HemosHoe
nomuHupoBanue. KonomuupoBanue. CBepXx 1OMUHUPOBaHNE. MHOXECTBEHHBIN aJJIETIU3M.

B3aumopeiictBue HeayienbHbIX reHoB. HoBooOpa3zoBaHMsi IIpU  CKpPELMBaHUMU.
Oco0OeHHOCTH HACTEIOBaHUSl KOJMYECTBEHHBIX MPU3HAKOB. KOMIIMMEHTapHOCTh. DMHCTa3.
ITonmumepusi. MHOKECTBEHHOE JIEHCTBHE IeHOB. [IpuMepsl MHOKECTBEHHOI'O JIEWCTBHUS I'€HOB.
Bo3moxxHble MeXaHU3Mbl OOBSICHEHHUS 3TOTO SIBJICHHs. [ €HOTHIT KaK ENOCTHas UCTOPHYECKU
CJIO’KMBILIASACS CUCTEMA.

6-7.  Xpomocommnas meopusi HACIEOCMBEHHOCTMU.

SIBiIeHME CUEIJIEHHOTO HAacJeJ0BaHUS U OrPAHUYEHHOCTh TPETHEro 3akoHa MeHpens.
3nauenue pabot T.I'.Moprana u ero mKoJbl B U3y4YECHUH SBJICHUS CLEIIJICHHOTO HACIeI0BaHUS.
Kpoccunrosep, ero Ouonornyeckoe 3HaueHue. ['eHernyeckue KapThl XpoMocoM. OCHOBHbIE
MOJIOKEHUSI XPOMOCOMHOM Teopuu HacineAacTBeHHOCTH. Bxkman mkonel T.I.Moprana B
pa3paboTKy XpOMOCOMHOM TEOPUU HACTEACTBEHHOCTH.

8-9. ['enemuxa noaa.

I'enetuka nona. IlepBuuHble U BTOPUYHBIEC IIOJIOBBIE NMPHU3HAKH. XPOMOCOMHAs TE€OPHS
omnpeneneHuss noja. ['omMorameTHeli W rereporaMeTHbI moi. TuUmbl ONpeAesNeHHs IMoJa.
Mexanusm noaaep:kaHus COOTHOIICHUs 1moJioB 1:1. HacinegoBaHue MpU3HAKOB, CLHETUIEHHBIX C
MOJIOM.

10. 3axomomeprocmu uzmenuugocmu.

N3menunBocth. Knaccudukarus n3MEHIUBOCTH € TIO3UIHI COBPEMEHHOM re-HEeTHKH.

®enorunuueckas (MoaudUKalMOHHAs M OHTOTEHETHMYecKas) M3MeH4YuBocTh. Hopma
PEaKIuu U ee 3aBUCUMOCTh OT reHoTumna. CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOIU(PUKAIIMOHHON
W3MEHYMBOCTH; BAPUAIIMOHHBIN DS M BApUAIIIOHHAS KPUBASI.

l'enotunuueckass (KOMOMHATHBHAasT ¥  MYTAI[MOHHAs) W3MEHYHBOCTh. 3HAuYCHHUE
KOMOWHATHBHOM HM3MEHYUBOCTH B OOBSCHEHHWHU HBOJIOIMMOHHBIX TPOIECCOB, CEICKIIUU
opraHu3MoB. MyTallMOHHAs U3MEHYHBOCTh, €€ BUABL. MyTanuu, ux npuauHbel. Knaccudukanus
MyTalMii MO0 XapakTepy M3MEHEHHs TeHoTuna (TeHHbIE, XPOMOCOMHBIC, TE€HOMHBIE,
nuToraazMatudeckue). llocnencTBus BAMSHUS MYyTareHOB Ha OpraHu3M. Mepbl 3alluThl
OKPY)KaIOIIEeH Cpelbl OT 3arpsA3HEHUs] MyTareHamMu. 3aKOH TOMOJIOTMYECKHX pPSJIOB B
HacjeacTBeHHOM n3MenunBoctu. H.1.BaBuioBa. DxcnepuMeHTanbHOE MOTyYeHUEe MyTalluil.

11. I'enemuxa uenosexa

I'enetnka udenoBeka. UesloBeKk Kak OOBEKT MEHETHMYECKHX HCCIEIOBaHUK. MeTO-Ibl
W3YYEHHUS HACIICJICTBEHHOCTH YEIOBEKa: MeHeaIOTUYECKU, OIM3HEIOBBIN, IUTOT€HETUUYECKHIA,
TUOPUIN3AIIS COMATHYECKUX KIIETOK.

Hacnenctennsie 00j€3HU, WX PACHpPOCTPAHEHUE B TMOMYISIHIX 4YeloBeka. Mepbl
npoUIaKTUKA HACJIEICTBEHHBIX 3a0oieBaHMil uyenoBeka. BpenHoe BiMsHHME aTKOTOJS,
HUKOTHHA ¥ HApKOTUYECKHUX BEIIECTB HA HACJIEJACTBEHHOCTb YEJNOBEKa. MeIuKO-TeHETUYECKOE
KOHCYJbTHpOBaHue. KpuTHka paCUCTCKUX TEOPUI € MO3UIUIA COBPEMEHHON T€HETHUKH.



OcHoBHble noHsTUsl. ['eHetnka. ['mOpugonornuecknii metona. HacnencTBeHHOCTD.
N3meHunBoCTh. AJuienb. AunbTepHAaTHBHblE Npu3Haku. ['eHorun. Penorun. ['ereposurora.
I'omosurora. I'mOpuza. JloMuHaHTHBIH Tpu3HAK. PelieccuBHBIM NpHU3HAK. AHAIU3UPYIOIIEE
ckpemBanue. Bo3BpatHoe ckpemmBanue. Jlurereposurora. IlomuruOpuaHoe ckpelinBaHUe.
KomnumentapHoe pnerictBue reHoB. Onucrta3. [lomumepus. Ilneiiorponus. MHOXKeCTBEHHbBIN
aimenusM.  KonmomunupoBanue.  CBepxgoMmuHHUpoBaHue.  HemoiHoe — TOMHHMpOBaHHE.
CueruienHoe  HacnenoBanue. ['pynmel  cuemnenus.  Kpoccunroeep. Kpoccosepuble u
HEKpPOCCOBEPHBIE raMeThl. AyTocoMbl. I'ereporameTsslii nos. I'omoramersslil noi. CuenyieHHoe
¢ mosioM HacjenoBaHue. PeHoTUNIMYECKAsT U3MEHUYMBOCTh. MoauukanoHHas U3MEHYUBOCTD.
Bapuanrta. Bapuanunonnsiii psig. Bapuanmonnas kpuas. Hopma peakiuu. OHTOreHetuuyeckas
U3MEHYMBOCThb. ['€HOTUNIHMUYEecKass W3MEHUYMBOCTh. MyTallMOHHAs W3MEHYMBOCTb. MyTtanuu.
Myrarensl. ['ennbie myrtanuu. ['eHoMHBIE MyTanuu. XpoMOCcOMHbIE MyTanuud. KoMOnHAaTHBHAS
U3MEHYMBOCTh. lluTomasmatuueckass u3MeHYMBOCTh. CHOHTaHHbIE MyTauuu. JletanbHble
MyTaluu. 3aKOH TOMOJIOTHYECKUX PAZOB B HACJIEICTBEHHON U3MEHUMBOCTH.

I'enetnka uenoBeka. HacnencrBenneie 0OonesHH. AnbOMHM3M. bBrIu3HENoOBBI  MeETOZ.
Iemodumus. I'ubpunmzanus COMaTHUECKUX KIETOK. MeIUKO-TeHETHUECKOe KOHCYIbTHPOBAaHHE.
[Honmupaktunus. [lonynsuoHHBIA METOA.

Mexnpeamernble ¢Bsi3H. Okosiorus. OxpaHa TOpupoabl OT  BO3ACHCTBUS
XO34UCTBEHHOM JIESATEIIbHOCTH 4YeJOBEeKa. Teopusi 3BOJIOINUHU. 3HAUYEHHE W3MEHUMBOCTU B
spomonnn. Gusnka. MoHusupyroniee U3iaydeHue, MOHATHE O J03€ U3ITYUCHUS U OHMOJIOTrHYeCcKOn
3ammre. Xumus. OxpaHa IpupojIsl OT BO3AEHCTBUS XUMUUYECKUX TTPOU3BOJICTB.

Heoprannueckas xumus. OxpaHa npupoabl OT HETATUBHOTO BO3JIEUCTBHS OTXOI0B XUMHUYECKUX
npou3BOACTB. @Pusnka. PeHTtreHoBckoe wu3nydenue. I[loHsaTHE O J03€ UM3Iy4YEHUS H
OMOJIOTMYECKOH 3aIlUTE.

Tecmuposanue no kypcy «Pewenue 6uonocuueckux 3aoau 6 xooe noocomosku k EI'Oy
-1 uac

TPEBOBAHUS K YMEHUSAM U HABBIKAM
Yuawguecs oonsucnol 3namo:

OcHOBHBIE IOHATHUS MOJIEKYISPHONH OMOIOTHH, TUTOJIOTUU U T€HETHKH,

ANTOpPUTMBI pENICHU 3a]1a4, HE BXOAAIIUE B 00s13aTeIbHBII MUHUMYM 00pa3zoBaHus (6a30BOT0
Y TIOBBIIIIEHHOTO YPOBHSI CIIO’KHOCTH);

Odopmnenue 3agad Ha EquHom [N'ocygapcTBeHHOM 9K3aMeHE 110 OMOJIOTHH;

Yuawueca oonocnvt ymems:

Pemiate HecTaHapTHBIE OMOJIOTMYECKHE 33/1a4H, UCIIOIB3YsI Pa3IMYHbIE aITOPUTMbI PELLICHNUS;
Pematsn paC‘-IéTHI)Ie OHMOJIOTHYECKHE 3aa4yu C IPUMCHCHHUEC 3HAHUH 110 XUMHUHU U MaTEMAaTHKE,
VYcTaHaBaMBaTh NPUYUHHO-CIIEACTBEHHBIE CBSI3H, 1€TaTh 0000IEHHS, IOMOTHATh U
CHCTEMaTH3UPOBATh NMOJYYECHHBIEC 3HAHUS,

[TpuMeHSTH 3HaHUS B HOBBIX U H3MEHEHHBIX CHUTYallUsX;

Pemrate Ononornueckue 3ajauu pa3HbIX YPOBHEH CIIOKHOCTH, COOTBETCTBYIOIIME TPEOOBAHUSAM
BVY30B ecrecTBeHHO-HAY4YHOTO MTPODUIIS;

[Tonp30BaTbess pa3IMYHBIMU [MOCOOMSMH, CHPABOYHOW JHTEpaTypoid, VHTepHEeT-uCTOUHHKAMU



KaJIGHI[apHO-TGMaTI/I‘IGCKOC IIaHUPOBAHUC

N;)[n/ Tema If;:;:;o Jara
Beenenne- 2 u

1 BBenenue. 3HaKOMCTBO ¢ COJIEp)KaHUEM JJTAHHOTO Kypca 1

2 Pemenue 3agau no teMe « OCHOBHBIE CBOMCTBA JKHBOTO. 1
CucremMHas OpraHu3aIys JKU3HN

Paznen |. Moaekyasipuasi 6uosorus - 6 4

3 Pemenne 3agad mo teme: « XMMUYECKUH COCTAB KIICTKH. 1
Heoprannueckue BemecTBa»

4 Pemrenue 3agaud no treme: « XMUMHUYECKHUU KJIETKUA. YTJIEBOJEL. 1
JInmmaneny.

5 Pemenne 3amay mo teMe: « XMMHUYECKHI COCTaB KIETKH. 1
benkuy.

6 Pemrenue 3amad mo reme: « XMMAYECKHUH COCTAB KIIETKH. 1
Hyxneunossie kucnotsl. ATD»

7 Perienne 3ama4 mo remMe: « XMMUYECKHUH COCTAB KIIETKH. 1
Hyxnennossie kucnotsl. ATO»

8 TectupoBanue 1o pazneny: «MonekynspHas OHOIOTHSD 1

Pazgen Il. IHuronorus - 13 u

9 Pemenwne 3amad mo teme: «L{uTonorus kak Hayka. Knerounas 1
TEOPHSD»

10 Pemenue 3anau o Teme: « CTpoeHHUE KIETKU U €& 1
OPTaHOUIBI»

11 Pemenne 3aga4 mo reme: «P@OTOCHHTE3» 1

12 Pemenwue 3a1a4 1o teme: « JHEPreTUIECKUNA OOMEH» 1

13- Pemenue 3anad mo teme: «bruocuures Oeikay» 3

14-

15

16 Pemenne 3ama4 mo teme: « TUIIBI A€TEHHAS KIETOK) 1

17 Pemenne 3agau mo Teme: «becIoioe u mojaoBoe 1
pa3MHOKEHHUE)

18 Pemenwue 3a1a4 o teme: « THAMBHTyaTbHOE pa3BUTHE 1
OPTraHU3MOBY

19 TectupoBanue 1o paszgeny «L{utonorusn 1

Pa3nea l1l. 'enernka - 13 9

20- Pemenue 3amau o reme: «He3aBucumoe Hacjiel0BaHue 3

21- | npu3HAKOBY

22

23- Permenne 3ama4 mo teme: «B3anMoaeiicTBie TEHOB) 2

24

25- Pemenue 3a1au o teme: 2

26 «XpOMOCOMHAs TeOPHUsl HACICACTBEHHOCTIDY

27- Pemenne 3amay 1mo teme: 2

28 «['eHeTHKa oIy

29 Pemenwue 3a1a4 o Teme: «3aKOHOMEPHOCTH H3MEHYHBOCTIY 1

30 Pemenne 3aga4 mo teme: «I eHeTHKA YeJIOBEKAY 1




31

TectupoBanue 10 Kypcy «PernieHrne OMoIoruveckux 3a/1ad B
X0J€e MOArOTOBKU K EI Oy

32-
33

AHaN3 TECTUPOBAHUS

34

3akirouenne
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