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bnok Nel. «Komnjiekc 0CHOGHBIX XapAKmMepUCMuUK 00OnOIHUMENbHOU

obueodpazosamenvHoil, 00uiEpazeuUBaIOUieil NPOPAMMbL)

IHosicHUTEABLHASA 3AIINCKA

[IporpaMma UM€EET €CTECTBEHHOHAYYHYIO HANIPABJIECHHOCTb.

®opMa OpraHu3aluu — rPyNIoBasi, MHIAUBUYyaJIbHAS.

YpoBeHb o0pa3oBaTeibHOW  MporpaMMbl —  OCHOBHOE  oOIiee
oOpasoBaHue.

YpoBeHb 0CBOEHUsI MPOrpaMMbl — OA30BbIH.

HoBu3Ha nporpamMMbl 3aKJIIOYAETCA B TOM, UTO OCHOBHOM aKIIEHT Kypca
CTaBUTCA HE HAa TPUOPUTETE COJIEp’KAHUSA, & Ha MPUOPUTETE OCBOCHHUS
yYalllUMHUCS CIOCOOOB JEHCTBUI, HE HAHOCSA YIIepOd camMoMy COJCpP>KaHMIO,
T.€. Pa3BUTHIO MPEIMETHBIX U METAIPEIMETHBIX KOMITIETEHIIHA.

AKTYaJIbHOCTh TIpEJJIaraeéMoil MporpaMMbl ONPEAEISETCS 3alpoCcoOM  CO
CTOPOHBI JETeH W HUX POJIUTENICH Ha YriyOJeHue 3HAHUW MO OWOJOTHMU TaK Kak
OBJIQJICHUE HABBIKAMM PEIICHUs 3a7ad MO0 OWOJIOTMM BO3pACTaeT B CBSI3U C
BeenenreM BIIP mo Owosormu, a Takke ¢ HEOOXOAUMOCTBIO  YMETh
NPUMEHSTh 3HAHUS Ha TpakTuke. PermeHue 3a7a4 1o OHONOTHMHM  J1aeT
BO3MOKHOCTh JydIiie Mo3HaTh (yHIAMEHTAIbHBIC 00111€010JIOrNIECKIE
MOHATHSA, OTpaXalollue CTpoeHHe U (PYHKIMOHUPOBAHHE  OHMOJOTHMUECKUX
CHCTEM Ha BCEX YPOBHAX OpraHU3allMM KU3HH. Pemenne 3amad mo OHOJOTHH
MO3BOJISICT TAKXKE YIUIYOUTh M 3aKpPENUTh 3HAHHMS 10  pasjeliam ob1eit
OHOJIOTHH.

Ileparornueckas 1eJ1eCo00Pa3HOCTh MIPOTPaMMBbI o0ycioBiieHa
BAXXHOCTBIO B  HENPEPHIBHOM 00pa30BaHUU BOIPOCOB  CaMOCTOSITEIIbHOMN
paboTBhl  yYalIuXCs, YMCHHS MBICIUTH CaMOCTOSTEIHFHO W HAXOJUTh pEIICHUE.
Cozmarorcss ycloBUs ISl MHIWBUAYAJIBHOM W TPYIIIOBOM (OPM JEATCIbHOCTH
yyamuxcsa. B KOHIlE KaXaoro 3aHsATHS ydYallhecs IMOJYy4YarT 3aJaHus s
CaMOCTOSITEILHON PaOoTHl. BEITIONIHEHNE AOMAIIHUX 3aJaHUN OCTaBIIICTCS Ha
YCMOTPEHHE YYAITUXCS.

OT1anyuTe/IbHBbIEe 0CO0eHHOCTH. B Xo1e pa3paboTkw mporpaMmbl OBLIN
MPOAHANIM3UPOBAHBl ~ MaTepHaIbl  JOMOJHHUTCIBHBIX  00IIeo0pa3oBaTeIbHBIX
00IIepa3BUBAOIIMX MPOrPaMM IO pelIeHHI0 OWojiormueckux 3amau («Pemrenme
reHeTUYeCKHX 3agau» baiionkoBoii AHactacuu ONEroBHEI, « DKOJIOTHS Ha KayKIbIi
neHb» ApuctoBoid Onbru ['eoprueBHsbl, «buosiorus B 3agadax» 3blpuHON Jluanu
BanentunoBHbI). OTIUYUTENbHBIE OCOOCHHOCTH JAHHOW JIOMOJHUTEIbHOU



o01eo0pa3zoBaTenbHO 00LIEpa3BUBAIOIIEH TPOrPAMMBI OT YK€ CYIIECTBYIOIIUX B
TOW 00JacTH 3aKIIOYalTCsl B TOM, 4YTO peUIeHHWE OHOJOTHYecKHX 3aaad
OCYIIECTBIISIETCSI IO HECKOJIBKUM TE€MaM KJIACCHYECKUX pa3/iesioB OMOJIOTHH, a HE
0 OJIHOMY M3 pas3nenoB Ouosnoruu. M3ydeHue Kaka0oMl TeMbl HAUMHAETCS C
o0s3aTeNbHOIO  aHaiuM3a  0a30BbIX  3HAHUM, 3aTeM  paccMaTpUBAIOTCS
OWoJornyecKkue 3aJauyd KJIaCCHYECKHEe, a TakKe HECTaHJAapTHhIE 3aJlaHuf,
TpeOylole TMPUMEHEHUsS YYEHUKOM MMEHHO TPEIMETHON JOTrMKH, a He
Marepualia U3 IKOJIbHOIO Kypca, 3aJaHusl CO CKPHITOM MH(OPMATUBHON YaCThIO,
3alayd ¢ «IMIIHUMHW» JAaHHbIMU. [loomipsieTcss cocTaBieHHE —yYallUMHUCH
aBTOPCKUX 3aaHUI.

Anpecat mporpammbl. [lporpamMma paspaborana s yyammxcs
0011e00pazoBaTeabHbIX YUYPEKIECHUNU, KOTOpPHIE TOTOBATCA K OHOJIOIMYECKUM
OJIUMIIMAJaM, TypHHUpaM, XOTST MOBBICUTH CBOW YypoBeHb 3HaHuM. [Iporpamma
paccuMTaHa Ha WKOJIbHUKOB 14—16 sieT ¢ pa3HbIM ypoBHEM 0a30BOIl MOJATOTOBKH.

YciaoBuss HaGopa yuyamuxcs. 3aUMCICHUE YYaIUXCAd TPOUCXOIUT Ha
100pPOBOJILHOIM OCHOBE, HA OCHOBAHUH JKEJIAHUSI CAMUX YUaIIUXCH.

KoanuectBo yuammuxcst — 10-15 genosexk.

O0beM n cpok ocBoeHus mporpammbl. [Iporpamma paccunrana Ha 1 ron
oOydenus. Bcero 35 gacos.

@opMbl M Pe:KUM 3aAHATHH. 3aHATUS NPOBOASATCS OAWUH pa3 B HEAEIIO IO
OJIHOMY Yy4YeOHOMY dYacy. 3aHsITHS 110 JaHHOM TporpamMMe COCTOSAT W3
TEOPETHYECKON U MPAKTUYECKON YacTel, mpuueM OoJiblliee KOJUYECTBO BPEMEHU
3aHUMAET MpaKTUUeCcKas 4acTb. DOpMbI OpraHu3aIuy ACSTEIbHOCTH yUYallluXCs Ha
3aHATUN: PpOHTANIbHAS, HHAUBUIYaIbHAs, TPYMIIOBAs, pad0Ta MO MOATPYIIIaM.

MeTtoauyeckue yCJa0BHs peaju3anun nporpaMmmbl. OCHOBY MpOTrpamMMbl
COCTaBJISIIOT ~ MHHOBAIIMOHHBIE  TEXHOJIOTHMU:  JIMYHOCTHO-OPUECHTUPOBAHHBIC,
aJIalITUPOBAHHOTO ooyuenus, WKT-rexnonorun, texunomorus TPU3,
3I0pOBBECOEperaronie, UrPOBbIC.

[Tpuemsr M METOAbl OpraHu3aluh O0pa30BaTEIBHOrO TIpolecca —
Harnsansbelii, CIOBECHBIM, NPAKTUYECKUU, PENPOAYKTUBHBINA, SBPUCTUYECKUM,
METOJ] YIPAKHEHHH, UCCIIE0BATEIbCKUM.

dopMbl OopraHu3and 00pa30BaTENBHOTO TIpollecca — JeKuusa, Oecena,
«MO3TOBOH IITYPM», OJIUMITHAJIA, TPAKTUYECKOE 3aHITHE, CEMUHAP, MACTEP-KJIIacc,
MPE3EHTALUS.

Lear mnporpammel: yrayOJaeHWE 3HAHWWA  ydalIuXcs 4Yepe3  HU3ydeHHE
JOTIOJIHUTENIbHBIX TEM IIKOJBHOIO Kypca OWOJOTHMU, Pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEM M HCCNENOBATEIbCKUX YMEHUN;, OpraHu3alus MOATOTOBKU
3aMHTEPECOBAHHBIX YYAIIUXCS K OJUMIIUAJIE 10 OMOJIOTHUHU.

3agaum NporpaMmabl:

Oopa3oBaresbHbIC:



— CnocoOCTBOBaTh PAa3BUTHUIO MHTEpECa K OHMOJIOTHH, K PEIICHUIO
OJIMMITUAIHBIX 3a/1a4.
— Cnoco6¢cTBOBaTh (POPMHUPOBAHUIO TMPEJCTABICHUN O TMOCTAHOBKE,
KJaccuUKaIm, NpueéMax U METOJIax pelIeHusl OJIMMITMAIHBIX 3a1a4.
Pa3zBuBarommue:
— Pa3BuBaTh TBOpUECKHME CHOCOOHOCTH MPU PEIICHUH SKCIEPUMEHTAIbHBIX
— 3ajad.
— BripabaTbiBaTh YMEHHUS U HaBBbIKHM MIEPEHOCUTH 3HAHUS Ha HOBbIE ()OPMBbI
— y4eOHOM paboTHI.
BocnurareabHble:
— BocnutbiBaTh JTUYHOCTH, CIOCOOHYIO AHAJIU3UPOBATD,
caMOaHaJIM3UPOBATh W CO3[aBaTh MHAMBUIYAIBbHYIO MPOrpaMMy CaMOPa3BUTHS.
[Iporpamma npenycMatpuBaer  (GOPMHUPOBAHUE Yy  YHaIIUXCS
oO11ey4yeOHbIX YMEHUH M HaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB NEATEILHOCTH U
KJIIOYEBBIX KOMIETEHIIMH. B 3TOM HampaBieHUW NpuUOpUTETaMU Mg y4eOHOTro
npenmMera «buonorus» Ha cTyneHu cpenHero (MOJIHOTO) OO0IIero oOpa3oBaHUs
ABIIAIOTCS:  CpaBHEHHE  OOBEKTOB, aHaiW3, OIEHKa, pelieHue  3ajaad,
CaMOCTOSTEIbHBIN MOMCK HHPOPMAIIUH.



Coaep:xanue nporpaMMmBel.

YUYEBHBINA IIJIAH
Ne | Pasnen, teMa KonunyecTBO yacoB DopmbI
/1 Teopernueckas | [Ipaktuueckas | Bcero aTTecTanum/
4acTh 4acTh 4acoB KOHTPOJIA
Yuyactue B
1 | buonorus xak Hayka. 1 1 2 LIKOJIBbHOM
OJINMITHAIE
4 8 12 3a4€T
2 | Knerounslii ypoBeHb
OpraHU3aIuy KU3HU.
7 14 21 KonTtponbHas
3 | Opranu3mMeHHbIH pabora
YPOBEHb
OpraHu3aIiy KU3HU.
HToro 3a roa 12 23 35

Conep:xxanue yueOHOI0 IJIaHA
BuoJjiorust kak Hayka. (2 yaca).
buonorus xak Hayka. OTpacinu OWOJIOTHH, €€ CBS3M C APYTMMH HayKaMH.
OObeKkT u3ydeHus OUONOTHH — Ouojornyeckue cucreMbl. OOmme mpuU3HAKU
ounonormueckux cucreM. CoBpeMeHHasi eCTECTBEHHOHay4YHas KapThHa Mupa. Poib
OMOJIOTUYECKUX TCOPUM, HJIEH, TUIOTe3 B (POPMHUPOBAHMH COBPEMEHHOM
€CTeCTBEHHOHAYYHOW KapTHHBI MUPA.

buonornyeckue MeTonbl W3y4YeHUS NPUPOABI (HAOMIOACHUE, W3MEPEHHE,
OMMCAaHUE U JKCIEPUMEHT). B3auMOCBS3M pa3BUTHS METOIOB U TEOPETHUECKUX
0000111eHNI B OMOJIOTHYECKON HayKe.

3HaueHne npakTuueckou ouonoruu. OTpacin OMOJIOTHH, €€ CBSI3U C APYTUMH
HaykaMHu. JKHBOM MUp U KyJibTypa. TBOPUECTBO B HCTOPUHM YEJIOBEUYECTBA. 1pya U
HUCKYCCTBO, WX BIUSHHUE JPyr Ha JApyra, B3aWMOJCHCTBHE C OWOJOTHEH W
MPUPOIOM.

Kiaerounbiii ypoBeHb opranuzauuu ;ku3Hu (12 gacos).

Hutonorus — Hayka o kjietke. Pa3Butue 3HaHuil o kierke (P.Iyx,
K.M.b>p, M.IlInetioen, T.IllIsann, P.Bupxos). KieTka kak 3Tam 3BOJIOIUN KUBOTO
B ucrtopun 3emiu. MHorooOpasue KiIeTOK U TkaHe. Kiietka — ocCHOBHas




CTPYKTypHasi U (PyHKUIMOHAJIbHAS €IUHUIIA KUZHEACATEIbHOCTH OJHOKIECTOYHOTO
Y MHOTOKJIETOYHOTO OPTaHU3MOB.

M.IInevinen u T.IIIBaHH —OCHOBOIIOJIOXXKHUKHA KJIETOYHOM TEOPUH.
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOW KJIETOYHOW Teopuu. Ponp KIETOYHOM
Teopur B (HOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYUYHOU KapTHUHBI MUpA.
MeTobl U3y4eHUS KIETKHU.

XUMUYECKUA COCTaB KJIETKU. Makpo- U MUKpO3JeMeHThl. CTpoeHue u
(GYHKIMM MOJIEKYJI HEOPTaHMYECKUX U OpPraHUYeCKUX BellecTB. B3auMmocssu
ctpoenuss W (QyHKuui wmosekyn. Permnmukamus wmomekynsl  JIHK. Ctpoenue,
¢ynkuun u mHoroo6pasue popm PHK B knetke. Ocobennoctu JIHK kierok
sykapuoT u mnpokapuor. ATD. O6ocHOBaHME POJCTBA >KUBBIX OPraHU3MOB Ha
OCHOBE aHaJIN3a XUMHYECKOTO COCTaBA X KIIETOK.

Crpoenue v (pyHKIIMM YyacTed W OPraHOUIOB KJIETKH. B3aumocBszu
cTpoeHHsl M (QYHKIMI 4YacTell WM OpraHoWjOB KJIETKU. SAapo. XpOMOCOMBL.
XUMHUYECKUN COCTaB, CTpOeHHE U GyHKIMH XpoMocoM. CoMaTuuecKue U MOJIOBBIC
KJIETKH. JIMIUIOWIHBIN M TarIouIHBIA HAOOphI XPOMOCOM. ['OMOJIOTHYHBIE H
HETOMOJIOTUYHBIE XPOMOCOMBI.

MmuorooOpasue kietok. JlosiaepHble (MPOKApUOTHI) U siAEpHBIE (PYKApHOTHI)
kieTkd. CpaBHEHUE CTPOEHHUS KJIETOK MPEACTaBUTENEH pa3HBbIX LAPCTB >KUBOM
npupoabl. Bupycel.  Mepbl npodUIakTUKU pacnpocTpaHeHus: MHEPEKIIMOHHBIX
3a00J1IeBaHU.

OOMeH BemiecTB M MPEBpAIleHHs] dHEPTHUM B KIETKE. DHEPreTH4YeCKUi

obmen. Craaum  JHEpPreTMUeckoro oOMeHa. bpoxkeHwe U JbIXaHHe.
®orocunte3. CBETOBbIE W TEMHOBBIE peakluud (OTOCHHTE3a. XEMOCHHTES.
Pons xeMocuHTesupyromux Oaktepmii Ha 3emue. Ilnactudeckuit  oOMeH.
I'enetnueckas wHbopmarus B kinetke. [eH. I'eHetmdeckuid kox. buocunHTes
Oenka. MaTpu4HBIN XapaKkTep peakiuii OMOCUHTE3a.

Knerka — renermueckas eauHuna >kKUBOro. JKW3HEHHBIM LUK KJIETKH:
uHTepdaza u Muto3. Pa3el MuTO3a. Meiios, ero daspl. Pa3BuTne MoIOBBIX KIETOK
Yy PaCT€HHH U )KUBOTHBIX.

Oprann3MeHHbI YPOBeHb Opranu3anuu xu3Hu (21 yac).

OnHOKIIETOYHBIE U MHOTOKJIETOYHBIE OPraHU3Mbl. TKaHU, OpraHbl CUCTEMBI
OpraHoB, MX B3aMMOCBS3b KaK OCHOBAa LEJIIOCTHOCTH oOpraHu3ma. I omeocras.
I'erepotpodsl. Canporpodsl, mapazutel. ABTOTpOodsI (xeMOoTpodsl 1 POTOTPODEI).
Bocnpounssenenne opranusMoB, €ro 3HadeHue. becronoe m 1mososoe
pasMHO)keHue. OmiogorBopenue. OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUN U
MMO3BOHOYHBIX >KMBOTHBIX. BHENIHEE M BHYTPEHHEE OIUIOJOTBOPEHUE.
NunuBuayanbHoe pa3BuUTUE opraHu3Ma (OHTOreHe3). DMOpHOHAIBHOE U
MOCTAMOpHOHANIbHOE pa3BuTHE. [IpUynHBI HapyllIeHW pa3BUTHS OPraHU3MOB.



JKu3HEeHHbIE HUKIIBI U YepeOBaHUE MTOKOoJIeHUH. [locnencTBrs BIUSAHUS allKOTOJIs,
HHUKOTHHA, HAPKOTUYECKUX BEUIECTB HA PA3BUTHE 3apOJIbIIIA YETOBEKA.
HacnencrBeHHOCT, M M3MEHUMBOCTH — CBOMCTBA OpraHu3MOB. | eHeTuka.
Metonpl reHeTUKU. METoabl M3Yy4YEHHs HACIEICTBEHHOCTH YEJIOBEKA.
I'eneTnyeckass TEPMHUHOJIOTMS M CHUMBOJIMKA. 3aKOHOMEPHOCTH HACIIEIOBaHUS,
ycTaHoBlIieHHbIe [ .MenaeneM, ux IUTOJIOTHYECKHE OCHOBBI. 3aKOHOMEPHOCTH
CUEIJIEHHOro HaciienoBanus. 3akoH T.Moprana. Onpenenenne nona. Tumsl
ompeneneHus mnoia. HacimemoBanue, cuemieHHOe ¢ mojoM. Bzaumonencrue
resoB. I'eHoTunm kak IIeJOCTHAs cHcCTeMa. Pa3BuThe 3HAHMH O TEHOTHIIC.
I'enoMm uenoBeka. XpoOMOCOMHAsl TEOpHsSl HACIEICTBEHHOCTH. Teopusi reHa.
3aKOHOMEPHOCTH M3MEHYMBOCTH. MoaudukanmonHas U3MEeHUYMBOCTh. Hopma
peakiuu. HacneacTBeHHass M3MEHUYMBOCTh: KOMOMHATHBHAs M MYTallMOHHAS.
Buasl wMytanwmii, wux npuuuHbl. IlocnencTtBus BAMSHUSL MYTar€éHOB  Ha
OpraHu3M.

Mepbl 3alUThl OKpPY>KaIOIIEH Cpelibl OT 3arps3HEHUs MyTareHaMu. Mepsl

PO UITAKTUKH HACIEICTBEHHBIX 3a00JIeBaHUI YEIOBEKA.

Cenexuusi, ee 3anaun. Bkiang H.11.BaBuiioBa B pa3BUTHE CEIEKIIUU. Y YEHUE

0 IIEHTpaX MHOrooOpasus W MPOUCXOXKICHHUS KYJIbTYPHBIX pAcTCHUH. 3aKOH
FOMOJIOTMYECKHUX PSJ0B B HACJEICTBEHHOM HW3MEHUYMBOCTH. METONBI CEJEKIINH,
UX TeHeTHYeCKrue OCHOBBI. OCOOCHHOCTH CEJICKIIMHM PACTEHUU, YKUBOTHBIX,
MUKPOOPraHU3MOB. BHOTEXHOJIOTHSI, €€ HampaBi€HUsS. JTUYECKHUE ACIEKThI
Pa3BUTHS HEKOTOPHIX MCCIIEAOBAaHUN B OMOTEXHOJIOTUH (KIIOHUPOBAHUE YeTIOBEKa,
HaIpaBJICHHOE U3MEHEHHUE TEHOMA).

bnok Ne2. «Komniekc opzanu3ayuoHHO-ne0a202u4ecKux yca06uil peaiu3ayuu
0ONONIHUMENIbHOUL 00Ue00Pa306amenbHOll 00Ulepassusalouell NPOZPAMMBblLY»

IInanupyembie pe3yJibTaThl

B pesynbTate peanuzanuu nporpaMMbl HEOOXOIUMO yUalTUXCsl HAYYUTh:
— O0BSICHATH:

pOJIb OMOJIOTUYECKUX TEOPHUH, W, NMPHUHIIMIIOB, THUIIOTE3
B (OpPMHUPOBAHWN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAay4YHOIO MHUPOBO33PCHUS; €AUHCTBO )KUBOW U HEKUBOW NPUPOJIBI, POACTBO
KUBBIX OPraHW3MOB; OTPHUIATEIBHOE BJIMSHUE AJIKOTOJII, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB HA PA3BUTHE 3apOJbIIIA YEJIOBEKA; BIWSHUE
MYTareHOB Ha OPraHW3M 4YEJOBEKa; B3aMMOCBSI3H OpPraHU3MOB U



OKpY’Karolenl Cpeapl; BO3MOXKHBIC NMPUYUHBI HACIEICTBEHHBIX
3a0oneBaHWi, TEHHBIX ©W  XPOMOCOMHBIX  MYyTallMii;  €IUHCTBO
YeJIOBEYECKHX Pac;

— pelaThb:
OMOJOrMYecKue  3aJaud  pPa3HOM  CJIOXHOCTH;,  COCTaBISATb  CXEMBI
CKpeIIMBaHUs, yCTAaHABIMBATh COOTBETCTBHME; pelIaTh 3aJayd  C
MHOECTBEHHBIM BLIOOPOM; HAXOAUTh U OOBSICHATH OIITUOKH,

— BBISIBJIATH
UCTOYHUKHU MYTareHOB B OKpYXaroliel cpee (KOCBEHHO);

— CpaBHUBAThH
Ounonorndeckrue 00beKThI (KJICTKA PaCTCHUH, )KUBOTHBIX, TPHOOB U
OakTepuii); mpouecchl M sBIEHUS (aBTOTPO(HBIA M TETepOTPOQHBI
crocoObl MUTaHUs; POTOCUHTE3 U XEMOCHHTE3; MUTO3 U Mei03; Oecrosnoe u
MOJIOBOE Pa3MHOXKECHHE; OIUIOJOTBOPEHUE Yy I[BETKOBBIX pACTCHUH U
MO3BOHOYHBIX JKMBOTHBIX; BHCIIHEEC M BHYTPEHHEE OIUIOJOTBOPEHUE, U
JIeNIaTh BBIBOJIBI HA OCHOBE CPABHEHUS;

— aHAJIM3MPOBATH U OLIEHUBAThH
ATUYECKHUE aCIeKThl COBPEMEHHBIX UCCIEAOBAHUM B OMOJIOTMYECKON HAYyKeE;

— OCYIIECTBJISATH CaMOCTOSITeJIbHBIH MOUCK OHOJOTHYECKON
uHboOpMallMK B Pa3IUYHBIX  UCTOYHMKAX  (y4eOHBIX  TEKCTax,
CIIPaBOYHUKAX, HAYYHO - MOMYJSAPHBIX H3JaHHIX, KOMIIBIOTEPHBIX 0a3ax,
UHTEPHET-pecypcax) U MPUMEHSTH €€ B COOCTBEHHBIX HCCIICIOBAHUSX;

— MCHOJb30BATh NPUOOPeTEeHHbIE 3HAHUA W yYMEHHsl B NPaKTU4YeCKOil
eI TeJIbHOCTH U MOBCETHEBHOM KU3HU:
I Mpo(HMIIAKTUKH  Pa3IMYHBIX  3a00JIeBaHUI (MHGEKITMOHHBIX,
BPOXKJICHHBIX, HACIIEJCTBEHHBIX), a TAKXKE HUKOTHHOBOW, AJIKOTOJBHOW H
HApPKOTUYECKOW 3aBUCHUMOCTH; JJIsi OLICHKH OTACHOTO BO3JCHCTBUS Ha
OpraHu3M YyelloBeKa  Pa3jMYHbIX  3arpsS3HEHHM Cpelbl; TUTST
OCYILIECTBIICHUSI JIMYHBIX JCHUCTBUUA 10 3allUTE OKPYKAIOWIEH Cpensl;
JUTSL OLIEHKH DJTUYECKUX AaCHEKTOB HEKOTOPHIX UCCIEAOBAHHMM B 00JaCTH
OouorexHoNoruu (KJIOHHPOBAHWE, MCKYCCTBEHHOE OTUIOJOTBOPEHUE).

Ipunoscenue

2.1. Kanenoapmuwtii yueonwtil cpaghux

Conepxanue (pazzen, TeMa) Hara | ®opma | Popma
3aHATUSL | KOHTPOJIS




buosnorus kak Hayka. (2 yaca).

1 |Buosiorust kak Hayka. 8.09 | nexuus Becena
2 |buonorus kak Hayka. 3HAKOMCTBO C TUIAMHU 15.09 | [paxruy | Habmonenue
Ouonornyeckux 3anad. Pemrenue 3amay. cecroe
3aHATUC
KiieTouHblii ypOBeHb OPraHu3anuu ;ku3uu (12 yacos).
3 | HuTonmorus — Hayka o KJIETKE. 22.09 | cemunap |B3anMOOLCHK
BBICTYIIJICHU ]
y4ammxcst
4 | Knerounas teopwusi. 29.09 [[Ipesenrany Cemunap
Pemenne TBopueckux 3amad o teme «Knerounas Wi TCOpHH
TEODUSY
5 | XuMuuecKnii coCTaB KIETKH. B3anMoCBA3b 6.10 [[IpoGnemn  Paborac
CTpoeHUs M (PYHKIMI MOJIEKYJI OPraHUYECKHUX H BIM YPOK | KAPTOUKAMH
HEOPraHUYECKHUX BEIIECCTB
6 | XuMHuYecKnii cocTaB KJIeTKH. Pelienue 3agadq. 13.10 [[Ipaxkruueq  becena
KO€
3aHATHUEC
7 | CtpoeHue u PyHKITUM OPTaHOUIOB KJICTKH. 20.10 [Ipakrnaeq Camo-u
Pemienue 3a1a4 Ha yCTaHOBJIEHUE COOTBETCTBHS koe  |B3AHMOONCHKA
V) V) 3aHATHUEC
ocobeHHOCcTel cTpoeHus U HYyHKIIUN
OpraHOWJIOB KJIETKH.
8 | MHoroobpasue kiieTok. Permenue 3a1a4d Ha 27.10 | mactep- Becena
YCTaHOBJICHUE COOTBETCTBHUS MEXKY Pa3HbIMHU Kiace
THITAMH KJICTKU.
9 | OOMmeH BeliecTB B KiIeTKe. Pemenne 3aaaq. 10.11 | cemunap | Habmronenue
10 | Pemenwue 3amau o reme «brocunTe3 OeIKa» 17.11 mosrosoil  becena
HITYPM»
11 | JKusHennslii LMK K1eTKU. Pelenne 3agay. 24.11 [[Ipaktuyed Camocrosite
IKasi pa60Ta JIbHas
pabora
12 | Pemenue 3amad mo teme «MuUTO3». 1.12 [lpakruueq PaGorac
Kast pa60Ta KapTOYKaMH
13 | Perrenue 3amay mo teme «Meiosy. 8.12 [Ipakruueq Habmonenu
Kkast paboTa e
14 | BeinoaHeHue 3a46THON OHJIAHH-PAOOTHI [Ipakrnyeq  3auér
kast paboTa

Oprann3MeHHbBI YPOBeHb OpraHu3anuu »ku3Hu (21 yac).




15 | Tkanu. Opransl. Cuctemsl opraoB. Pemenue 15.12 ppakruyec|  becena

3aJ1a4 110 T'UCTOJIOTHH. KOC
BaHATHE,

16 |InguBuayanbHOE Pa3sBUTHE OpraHM3Ma 22.12 [Upakruueq Paborac
(onrorenes). Perienue 3amau. Kast paboTal KapTOIKaMH

17 |PasmHOXeHME OpraHu3MOB. PerieHue 3a1ad. 12.01 [Ipakruued  becena

Kast paboTa

18 | I'eneruka. Pemenne 3a1a4 Ha TEHETUIECKYTO 19.01 becena, Pa6ora ¢

TEPMHUHOJIOTHIO. [IpaKTH4eC| KapToukamu
Kast paboTa)

19 | 3aKkOHOMEpPHOCTH HACJIEOBaHUS, 22.01 ppaxruyec| Camocrosite
ycTaHoBlIeHHbIE | .Menpaenem, ux KOC Hbglaﬂ
[IUTOJIOTMYEeCKNEe OCHOBEI. PerieHue 3amay. pAHATHC pabora

20 |MoOHOrHOpHIHOE M aHAIM3UPYIOIIEE 2.02 [Ipaxktuded onuMmmuana
CKpeluBanue. Penenue 3amau. ast paboTa

21 | TurubpuaHoe CKpeinnBadue. Pemenre 3amaq. 9.02 Pansrue- Pabora ¢

prpa KapTOYKaMH

22 | 3akon T.Moprana. Perenue 3amau. 16.02 mosroeoil  Paborac

[ITYPM KapTOYKaMH
23 | HacnemoBaHue, CLEIUIEHHOE C IIOJIOM. 2.03 [Ipaktmyeq  becena
Pemenue 3amau. Koe

BAHATHUC

24 | CrerieHHOE M HECILIETUIEHHOE HACJIEIOBAHUE 9.03 [Ipakrmueq Paborac
KO€ KapTOYKaMu
BAHATHUC

25 | B3aumogeiicTBre reHoB. Pemenue 3aqauy. 16.03 [Ipakruueq Habmonenne
KOC
BAHATHUC

26 | BzauMmoelicTBUE TEHOB. PeleHue 3a1a4. 23.03 [Ipaxrtiueq  Paborac
KO€E KapTOYKaMu
BAHATHUC

27 | JleranbHbIe TeHEI. Pemenue 3amay. 30.03 [Mpakruueq Habmopenue
Kast paboTa)

28 | 'eHeTHKA YEJIOBEKA. 6.04 [Ipesenrary becena
st
HAaYYHBIX
(pakToB

29 | I'enetuka yenoBeka. Perenne 3amau. 13.04 [Ipaxruued Habmonenne
Kkast paboTa

30 | I'enetuka uenoBeka. CocTaBieHUE 20.04 [pakrtuueq  Ouenka

POIOCTIOBHBIX Koe POZOCIOBHBIX
BAHATHUC
31 | Pemienue 3a1a4 ¢ H3y4ECHUEM POIOCIOBHOIA. 27.04 [lpaktnueq  Paborac
Kast paboTa] KapTOYKamu




32 | I3MEeHYUBOCTb. 4,05 fpemunap | B3aumoreHk
a
33 | UsmeHunBOCTh. Pemenue 3anay. 11.05 [[Ipakruueq CamooueHka
Kast paboTa
34 | Cenexis. Penenne 3aau. 18.05 [Ipakriieq PaGorac
Kasi paboTa) KapTO4YKaMu
35 | KonTtposnbHast paboTa 1o TeMe KOHTPOJIb | OueHka 1o
«Opranu3MeHHbII YPOBEHB JKU3HI KpUTCPHAM
MarepuajbHO-TeXHUYECKOe o0ecreYeHne mMporpaMmmbl
1. YueOHbIit KaOUHET.
2. YdeOHbIE CTOJIBI U CTYJIBA.
3. KitaccHas mocka
4. 1Iupokuii acCCOPTUMEHT KaHUEISIPCKUX TPUHAIIICHKHOCTEMH.
5. bymara s npunTepa.
6. KommbroTepsl Ui HOyTOYKH,
7. IlpunTtep, u ckanep.
8. MynbTUMeUIHBIN TPOCKTOP.
9. Menuarteka yauTess.

MeToanueckoe odoecrnevyeHue

I. CyxoBa T.C. Kyumenko B.C Bompocsl mosia B cucteme
OMOJIOrMYEeCKUX 3HAaHUM. MeTonud. mocodue s yuurens. - M: BeHrana -
I'padpd, 2001. -192 c:

2. Boponmos H.H., Cyxopykosa JI.H. DBostonus opraHu4eckoro Mupa:
QaxkynpratuB. Kypc: VYuebnoe mnocobue mna 9 -1- xi1. cpea. mIK.
M.: [Ipocsemienne, 1991. - 223 c: un.

3.TepemoB A.B. TectoBble 3amaHusi [Js NPOBEPKU 3HAHUM YyYalIUXCS
no o6met ononorun - M: TL[ «Cdepar, 1999. - 144

4. Xenesun H.B., JlobamoB A. M., Komecoa O.®. 3agauHuk 1m0
oOmmell W MEIUIIMHCKOW TeHeTHKe.. Yueb. mocoOue sl CTYyACHTOB
OWON. W Men. CIel. BY30B. - 2-€ W3]., mepad. u gom. - M.: Beicmr. mik.,
1984. - 159 c, .

5. Meroauyeckue ykKazaHUS K CaMOCTOSTEIbHON paboTe Mo Kypey
«OcHoBBI uTojiornn»  CocTaBUTEID Or. Marranosa, M.:
Koonepatus «MockoBckuit muuei», 1991. - 71 c.

7. PazmHO)keHHe M pa3Butue opraHu3moB. ['eneruka. Cenekius./CocT.
O.I'. Mamanosa, M.: KoontepatuB «MockoBckui anein», 1991. - 64 c.




8. Komuccapos b.JI. CamocTosiTenbHble W J1a00OpaToOpHble pabOThl MO
oomer Oouosorun: Yue0. Ilocodue mms CIII'Y. - M.: Beicur. mk., 1988. -
143 c.

9. CyxoBa T.C. KOHTpoJbHBIE M NpPOBEPOYHBIE PAOOTHI MO OHOJIOTUU
9-11 xn.: Meton, nocobue. - M.: Jlpoda, 1997. - 128 c.

10. Jlepuep I'.W. O6mas Ouonorus. [loypounsie Tectsl u 3aganus. 10 - 11
kiacc.-M.: AkBapuym, 1998. - 240 c.

11. TIlerpocoBa P.A. wu np. Jupakruueckuii martepuan 1o oOuiei
ouonoruu: Ilocobue nns yuuteneir Ouonoruu /P.A. Ilerpocoma, H.H.
[Tununenko, A.B. Tepemos. Ilox penmakuumenr A.MA. Hukumosa. - M.:
«PAYDB - Hwuragens». MH.: OO0 «bendapmnoct», 1997. - 224

12. OO6mas 6uonorus: Yueob. ms 10 -11 k. cpen. mk. /[1.K. bensie, A.O.
Pysuncknii, H.-H. Boponuos u ap.; [lox pen. JI.K. bensera, A.O.
PyBunckoro. - 3-e uza. - M.: Ilpocsenienue, 1993. - 271 c: un.

13. O6mas Owomorusa: VYueb. gus 10-11  kmaccoB MIKOJIBI €
yray6. uzyd.ouonoruu /A.O. Pysunckuii, JI.B. Beiconkas, CM. I'naromnes u
ap.; [Tox pen. A.O. PyBunckoro. - M.: [IpocBenienue, 1993. - 544 c: ui.

14. Yeunos IO.C. O0mias uuronorusd: YueOHUK - 2-e usa. - M.: U3a-Bo
Mock. yH-Ta, 1984,- 352 c: un.

15. buonorusi:  OOmme 3akoHoMepHocTH: Knura s yuutens.
-M.:M3natenbckuiil om «I'erxep», 1999, - 184 c: ui.

dDopMbI aTTECTALMH

1. Texkyuuii KOHTPOJb - MO3BOJIAET JaTh OLEHKY pe3yJibTaraM
MOBCETHEBHOM paboThl. B mporecce 1aHHOTO BUIa KOHTPOJIS YCTaHABIMBACTCS HE
TOJILKO PE3yJbTaT MPEAIISCTBYIONIEH padoThl, KauyeCTBO YCBOCHUS 3HAHUM,
YMEHUW, HABBIKOB, HO ¥ TOTOBHOCTh YYaIIMXCA K BOCIPUSATHIO HOBOI'O MaTepuara.
Texymuii KOHTpOJIb Kak HamOoJiee omepaTUBHAS M JUHAMUYHAs TPOBEpKa
pEe3yJIbTaTOB MO3BOJISIET BBISICHUTH CABUI B PA3BUTHUU YYEHUKOB U COIACUCTBYET
OpraHu3alid PUTMUYIHOM paboThl ydamuxcs. OCHOBHAsS 1eTb JAHHOTO KOHTPOJIS
— a"anu3 xona ¢popmupoBanus 3YH, 4To maetr ydurteno U y4eHHUKY BO3MOKHOCTh
CBOECBPEMEHHO OTpPEarupoBaTh Ha HEAOCTATKH, BBIABUTH WX IPUYUHBI, IPUHSTH
HEOOXOMUMBIE MEPBl K YCTPAaHEHWIO, BO3BPATUTHCS K €II€ HE YCBOCHHBIM
MpaBuiiaM, ONEPALUsAM U JCUCTBUSM.

2. KonTtponpHas paboTa — HCMONB3YyeTCS TPH (PPOHTAIHPHOM TEKYIIEM U
WTONOBOM KOHTPOJIE C LEJIbI0 NPOBEPKM 3HAHUM, YMEHUW IIKOJBHUKOB IO
JOCTATOYHO KPYIMHOW U MOJTHOCTBIO U3YYEHHOW TEME MPOrPAMMBL.

3. Ilpaktmueckass pabota — wucmoib3dyercs s  (QOpMUPOBAHUS
MPAKTUYECKUX YMEHUH C LIEJIbIO 3aKPEIUICHUS] TEOPETUUECKUX 3HAHUU.



Dopmoi NoJABeIeHUS HUTOIOB peanusanuu JTOTIOJTHUTEIIBHOM
00pa3zoBaTeILHOM IPOrpaMMBbI SIBIISIOTCS PE3YJIbTAThI:

— BBIIIOJIHEHMSI 3a4ETHON OHJIAH-pAa0O0THI IO MOJIEKYJISIPHON OMOJIOTUH;

— BBICTYIUICHHS HAa CEMHHape 1o teMe «Kiietounas teopus»;

— PE3yJIbTaTUBHOCTU Y4acTUs BO BCEpPOCCHUCKONW OJMMMIMANE IIKOJIBHHUKOB,
IIPEAMETHBIX KOHKYPCOB Y MEPOIIPUITHUSAX;

— PCHICHHA 3aHUMATCIIbHBIX 3aaa4 MOBBIIIICHHOM CJIOXHOCTH,

I'noccapmii
A

AJIeHMH — IIyPUHOBOE OCHOBaHUE, KOTOpoe conaepxkutcs B coctae JJHK u PHK.
AKceJsiepanusi - yCKOPEHHUE Pa3BUTHS U CO3PEBAHUS JIETEN U MOJPOCTKOB,
CBSI3aHHBIE T10 MPE/NOI0KEHUSIM YUEHBIX C BO3JECHCTBUEM TEXHOTC€HHBIX
(bakTOpOB cpe/ibl, YBEIUUSHUEM TEMIIA KU3HU U T/I.

Asiies1oMopGu3M MHOKECTBEHHBIH (aJJIeI3M MHOKECTBEHHBIN) — SIBICHUE
CYIIIECTBOBaHMS HECKOJIBKUX aJUIeJiell OJHOTO reéHa U COOTBETCTBEHHO HECKOJIBKUX
BAPUAHTOB IPOSIBJICHUS OJHOTO IPU3HAKA.

AJu1eJIbHBIE TeHbI — pa3Hble (OPMBI OJJTHOTO U TOTO JKe TeHa.

AJIBOMHU3M — BPOXKIEHHOE OTCYTCTBUE IMMUTMEHTAIUU (OKPACKH) MOKPOBOB,
pagyHOUM 000JIOUKH TJ1a3 Y )KMBOTHBIX U YEJIOBEKa, Y PACTEHUMN — 3eJIeHOU
OKPAaCKHU BCEr0 PACTEHUS WIN OTAEIBHBIX YaCTeU

AMUTO3 - IPSIMOE JICJICHHE S/Ipa KIETKU MTyTeM MePeTsHKKU, 0€3 00pa3oBaHus
XpOMOCOM U 0€3 MHUTO3HOTO IIUKIIA.

AHa0MO03 - COCTOSIHUE OpTraHu3Ma, P KOTOPOM KM3HEHHBIE MPOLECCHl HACTOIBKO
3aMEIJICHBL, YTO OTCYTCTBYIOT BCE BUJUMBIEC NPOSBICHUS KU3HHU.

AHa00J13M (aCCUMUJIAIINSA) - COBOKYITHOCTh OMOXUMHYECKHX ITPOIIECCOB B
’KUBOM OpraHH3Me, HallPaBJICHHBIX HAa 00pa3oBaHuE U OOHOBJICHUE YaCcTeH KIETOK
Y TKaHEW.

AHaJu3upywilee CKpelMBaHue — CKpeIMBaHue THOPUTHON 0coOH ¢
TOMO3HUI'OTHOM MO PELECCUBHBIM AJUIEIIAM

AHpoLEH - COBOKYITHOCTh BCEX MYKCKHUX OPTaHOB LIBETKA - THIYMHOK.
AHJPOTreHbl - MY)KCKHE TTOJIOBBIE TOPMOHBI, KOTOPBIE BHIPA0ATHIBAIOTCS, B
OCHOBHOM, CEMEHHUKaMH.

AHTHI€H — BEUIECTBO, KOTOPOE BOCIIPUHUMAETCS OPraHU3MOM KaK 4y>KEpOJIHOE U
BBI3BIBAIOT CIICIU(PUIECKUN UMMYHHBIA OTBET (Pl OMOXUMUYECKUX U
(U3HOTOTHIECKUX PEaKITHil).

. AHTHKOJOH — Y4acTOK MoJjeKyJibl TpancnopTHot PHK, cocrosiimmit n3 tpex
HYKJICOTUIOB U Y3HAIOMINN COOTBETCTBYIONINI €My KOAOH HH(GOPMAIMOHHON
PHK.

AHTHMYTareHbl — (DaKTOPbHI, CHIKAIOIINE YACTOTY MYTallUil.



AHTPONOreHeTHKA — TeHETHKA YeJIOBEYECKOT0 OpraHu3Ma, BCEH MOMYJISIIH
JIIO/IEH IIJIAHETHI.
ApaxHOJAAKTHINS — HACJIEICTBEHHOE HAPYIIICHUE Pa3BUTHS MANIBLIEB Y YEIOBEKA;
OHU UMEIOT BUJ MMayYbUX HOT, IO3TOMY MOJTYYHJIN Ha3BAaHUE «Iay9IbUX) MabIICB.
Accumuiisinus (aHa0O0JIU3M) - CUHTE3 00JIee CIIOKHBIX MOJIEKYJ U3 Oosee
MPOCTHIX C HAKOIUICHUEM YHEPTHUH.

AyTOCOMBI —HE IOJIOBbIE XPOMOCOMBI (0003HavaroTcs uuppamu: 1, 2, 3 u 1. 1.).

b

BuocunTe3 — 00pa3oBaHUe OPraHUYECKUX BEIIECTB U3 00JIe€ MPOCTHIX
COCIMHEHUH, MPOUCXO/IAIIEE B )KUBBIX OpraHU3Max MoJi 1elcTBUEM (DEpPMEHTOB.
BuorenHnsble 3jieMeHTBI — XUMHYECKUE JIEMEHTHI, TIOCTOSTHHO BXOJISIIINE B COCTaB
YKUBBIX OPTraHU3MOB U HEOOXOIUMbIC UM JIJIS MPOIECCOB KU3HECATEIbHOCTH.
BaacTomepsl - kiieTku, 00pa3yroluecs B pe3ysibTaTe ApOOIeHUs sifa y
MHOTOKJICTOUHBIX JKUBOTHBIX.

BaacryJaa - 3apobiiil - MHOTOKJIETOUYHBIX KUBOTHBIX Ha paHHEH CTaJuu Pa3BUTHS;
peCTaBiIseT cO00M, Kak MPaBUIIO, OJHOCIOUHYIO CTPYKTYPY.

Baacryasiums - 3aKI0unTeNIbHAS CTaaus IpOOIeHUS stiflia ¢ 00pa3oBaHUEM
0J1acTyJIbI.

BuBajieHT — mapa roMOJIOTHYHBIX XPOMOCOM, COSTMHEHHBIX (KOHBIOTUPYIOIINX )
MEXTy co00l B Meiio3e.

Bausnensnl — 18a 1 60s1ee TOTOMKA, POXKICHHON OHON MaTEPhIO MOYTH
OJTHOBPEMEHHO

Buorene3 — 06pa3oBaHrue OPraHUYECKUX COSTUHEHUM TOIBKO KUBBIMU
OpraHu3MaMH; SMIUPUIECKOe 0000IIeHNEe, YTBEPKAAIOIIEe, YTO JKUBOEC
IIPOUCXOJUT TOJBKO OT KUBOTO.

Bu6aunorexka renoma — Habop KiIoHUpOBaHHBIX PpparmenToB JIHK, comepxariuit
BECh T'€HOM.

buosornyecknii areHT (IITAMM - MPOAYIEHT HEJEBOI0 MPOAYKTA) - aKTUBHOE
HA4ajo ¥ OCHOBA JIFOOOT0 OMOTEXHOJIOTHYSCKOT0 IMPOU3BOJICTBA, (PU3HOIIOrO-
OMOXMMHYECKHE XapaKTEePUCTHKHA U CBOMCTBA KOTOPOTO OMPEACIISIIOT B KOHEYHOM
nurore 3(PEeKTUBHOCTH BCET0 OMOTEXHOJIIOTHUECKOI'0 MpOoIiecca.
buode3onmacHoCTL — COCTOSIHHE 3aIMIIICHHOCTH YeJIOBEKa, 0OIIeCTBa,
LUMBWJIA3ALUH U OKPY’KaIOWIEH cpebl OT BPEAHOTO, ONACHOTO ISl KU3HU U
3JI0POBbSI UEJIOBEKA BO3/ICUCTBHS TOKCUYECKUX U AJIJIEPTEHHBIX OMOIOTHYECKUX
BEILIECTB U COCIMHEHUH, COAEPIKAIINUXCS B IPUPOIHBIX UM T€HHO-UHKEHEPHO-
MOAU(PUITUPOBAHHBIX OMOJIOTHIECKUX O0OBEKTAX M TIOTYUYEHHBIX U3 HUX
MPOIYKTaXx.

buorene3 — o0pa3zoBaHue OpraHUYECKUX COCTUHEHUHN KUBBIMH OPTaHH3MaMH.
BuorexHonorus Kiiaccuieckasi — Hayka 0 METOAaxX U TEXHOJIOTUSIX
MIPOU3BO/ICTBA, XPAHEHHS U IEPEPAOOTKH CEILCKOXO3IMCTBEHHOM U Ipyroi
MPOAYKIIUU C UCIIOIB30BAHUEM OOBIUHBIX, HETPAHCTEHHBIX PACTEHUM, )KUBOTHBIX U
MUKPOOPTAaHU3MOB B IPUPOJIHBIX (ECTECTBEHHBIX) U UCKYCCTBEHHBIX YCIIOBHSIX.
BuorexHonorus HoBeillmass — HayKa O FTEHHO-UHXEHEPHBIX U KJIETOUYHBIX
METOJaX U TEXHOJOTHUSIX CO3/aHUs U UCTIOJIb30BaHUS T€HETUUECKHU



TpaHC(HOPMUPOBAHHBIX (MOIUPUIIUPOBAHHBIX) PACTCHUHN, ’KUBOTHBIX, MUKPO-
OpPraHKW3MOB U BUPYCOB B II€JISIX UHTECHCU(DUKAIIMK TPOU3BOCTBA U MOJIYYCHUS
HOBBIX BUJIOB ITPOJIYKTOB Pa3IMYHOTO Ha3HAYCHUSI.

Buoxumus — Hayka 00 OpraHMYeCKUX COCAMHEHUAX, BXOSIINX B COCTaB
OpPraHU3MOB, O UX CTPYKTYpPE, paclpeiesieHUH, epeIBIKECHUH, TPEBPAICHUN U
GyHKIHAX, a TAKKE 0 META0OJIMUECKUX Mpolieccax, JexKaluX B OCHOBE
KU3ZHEACATEILHOCTH OPTraHU3MOB.

Bbuosnepreruka — paszien HayKu O 3aKOHOMEPHOCTSX MPe0Opa30BaAHUS IHEPTUU
B MPOILIECCAX KU3HEAEITEIbHOCTH OPraHU3MOB.

Bpems (mpob6esn) B IHK — oTCyTCTBUE OAHOTO WJIM HECKOJIBKUX HYKJICOTHOB B
uenu JIHK.

B

BxiroyeHusi — KOMIIOHEHTEI MUTOIIa3MBbI, MPCACTABJIATOIINC CcOOOM OTJI0KEHHUS
BCUICCTB, BPCMCHHO BBLIACJICHHBIX U3 oOMeHa MJIM KOHEYHBIX €ro IMPOAYKTOB.

I

I'ameTsI — ranjaouHbIE MOJOBBIC KIETKH.

I'ameTorenes - pa3BuTHE MOJOBBIX KIETOK.

I'ameToduT - MOII0BOE MOKOJICHUE B KU3ZHEHHOM LIUKIIE PACTCHHIA,
Pa3BUBAIOLIUXCS CO CMEHOM MOKOJIEHUH.

Iansiona — si1po, KiIeTka, OpraHu3M, XapakTepU3yIoLuecs OAUHAPHBIM HAO0OpOM
XpOMOCOM, MPEACTABIISIONINM MOJOBUHY MMOJTHOTO HA0OPa, CBOWCTBEHHOTO
JAHHOMY BHJIy OpPTaHU3MOB (CHMBOJI N).

I'acTpyaa - 3apoblll MHOTOKJIETOYHBIX B IEPUOJ TACTPYJISLUN.

TacTpyasiuus - nepuoa 060co0IeHHs IBYX 3aPO/IBIIIEBBIX JIUCTKOB Y 3apOAbIIIEH
BCEX MHOTOKJIETOYHBIX )KUBOTHBIX.

I'emoduausa — HacaeaCTBEHHOE 32a00J€BaHKE, BEIPAKAIOIIEECS B OTCYTCTBUU
CBEpPTHIBAEMOCTH KPOBH.

I'en — yuactok monekynsl JITHK xpomocomsl (y Bupycos - PHK), Beinonustonimit
KaKyIo — 1100 (PyHKIIHFO.

I'en-cynpeecop — reH, MogaBISIIOMINT AEHCTBUE HEAIUICIIBHBIX €EMY T€HOB.
I'eHOTHII — COBOKYITHOCTH BCEX I€HOB OPraHU3Ma, HaXOJsIUXCS BO BCEX
XpOMOCOMaX.

I'enogoHa — COBOKYITHOCTh T€HOB BCEX 0COOEH MOMYJISAIUNA OPraHU3MOB OJTHOTO
BHUJA.

I'epmadpoauTusM - HanMyMe OPraHoOB MYKCKOT'O U )KEHCKOT0 10J1a y OJTHOTO U
TOTO K€ OpraHu3Ma.

I'ereporaMeTHbIil O — MY>KCKOM WJIM )KEHCKUN OPTaHU3M, IT0J KOTOPOTO
ONpeAEsAeTCs Pa3HbIMU MOJOBBIMHA XpOMOCOMaMu, Hanpumep XY.
I'erepo3uroTHbie 0c00M — 0COOH, B COCTaB KJIETOK KOTOPBIX BXOJISIT ABa
aJUJIETIbHBIX T€HA, MPUYEM OJIMH U3 HUX JOMHUHAHTHBIN, a APYTrOMd — PELIECCUBHBIN.
I'eTepo3uc — «rubpuiHasi MOIIHOCTDY, PEBOCXOACTBO THOPUIOB 1O PSIAY
MIPU3HAKOB U CBOMCTB HaJ| POJIUTEIbCKUMHU (POpMaMHU.



I'mOpux — ocoOb, NOMy4eHHAs! OT CKPEUIMBAHUS IBYX OPTaHU3MOB.
I'mOpuamn3anus — CKpelIMBaHUE IBYX OPTaHU3MOB.

I'oMmoramMeTHBIN O — MY>KCKOU WJIA JKEHCKUN OpPraHu3M, I10J1 KOTOPOIo
ONpENEIAETCS ONUHAKOBBIMH MTOJIOBBIMU XPOMOCOMaMHU, Hanpumep XX.
I'omo3uroTHbIe 0cO0H — 0COOM, B COCTaB KJIETOK KOTOPHIX BXOJIST JBa
OJIMHAKOBBIX AJIJIEIBHBIX T€Ha — 00a TOMUHAHTHBIEC UM 00a PEIIECCUBHBIE.

A

JlanbTOHU3M — HACJIEACTBEHHOE 3a00JIeBaHUE, BhIpakaroleecsi B OTCYTCTBUU
CIIOCOOHOCTH pa3auyvaTh ONpe/ie/ICHHbIE [BETA.

Jesienne - popma pa3MHOKEHHUS KIETOK.

Jenenus - TUII XpOMOCOMHOM MEPECTPONKH, B PE3YyJIbTATE KOTOPOTO BHIMAAAET
Y4aCTOK FT€HETHYECKOTO MaTepuaa.

JMniiona — opraiu3M, OTIMYAIONIUNCS TBOMHBIM HAOOPOM XPOMOCOM.
JloMmuHupoBaHuUe — sBJICHUE TTpeobaanns y ruOpuaa mpu3HaKa 0JHOTO U3
POIUTENEN.

Jpo3opuibl — po MyX CEMEUCTBA TIJIOJIOBBIX MYIIIEK; U3JTFO0ICHHBIN 00BEKT
F€HETUYECKUX UCCIIEOBAHUM.

JpobJieHue - psiji MOCIEA0BATENbHBIX JEICHUNH MUTO3a OIJIOAOTBOPEHHOTO SIIIA,
B pe3yJIbTaTe KOTOPBIX OHO, HE YBEIIMUMUBASICh B pa3Mepax, pa3feiseTcss Ha BCe
0oJee MeJIKue KIETKU - 6JIaCTOMEPBI.

3

3apoablleBble JUCTKHU - CJIOU TEJa 3apObIllia MHOTOKJIETOYHBIX )KMBOTHBIX,
oOpa3syroluecs B MPOIeCcCce racTPyJISIUU U Jalolee Hauajlo MHOTUM OpraHam
(3KTOZIEPMA, ME30/IepMa, SHTOJECPMA)

n

N3mMeHYnBOCTH - pa3HOOOpa3Ke MPU3HAKOB U CBOMCTB y 0C00€H U IpyIil ocobeit
m000# CTENeHH POJICTBA.

NuopuauHr — 61M3KOpOJCTBEHHOE CKPEIIUBAHHUE.

HNuBepcus — TUII XPOMOCOMHOU MEPECTPONKH, TP KOTOPOM YUACTOK
r€HETUYECKOro MaTepuana noopaunBaercsa Ha 180 0.

HNurepdasza — gyacTh KIETOYHOTO IUKIA MEXKITY ABYMsI TIOCIEA0BATEIbHBIMU
JICTICHUSIMH.

K

Kapuonuazma — coaepkumMoe KIETOYHOTO A1pa, B KOTOPOE NOTPYKEHBI
XpPOMATHUH, SIAPBILIKU U JIP. AIEPHBIE CTPYKTYPBL.

Kapuorun — xpoMOCOMHBIN HA0OP Ka)KJ0T0 BUIa OPraHU3MOB, IPU3HAKU
KOTOPOT'O MOCTOSIHHBI JIJIS1 TAHHOTO BUAA.

KaTabonu3m (quccuMuiisims) - peakiuy pacilerieHus] CIO0KHBIX OPraHUuYECKUX
BEILIECTB OPraHU3Ma C BBLAEICHUEM SHEPIUH, 3aTPAYMBAEMON Ha MPOLECCHI
KU3HEESITEIbHOCTH.

KieTo4Hblid MK - CYHIECTBOBAHUE KIIETKH OT JICJICHUS 10 CIIEIYIOLIETO



JeJNeHHs Wik cMepTH. BirouaeT B ce0s nepuoa uHTepdaspl U Nepuo JeaeHUs
(MuTO3a).

Konon — Tpumier Hyki1€0TU10B, €AMHHIIA TEHETUYECKOr0 KO/1a, KOTOPBIN
KOJUPYET OJIHY aMUHOKHUCIIOTY WIH CIYKUT CUTHAJIOM Hayajia Wi KOHLA
mpoliecca CUHTe3a Oenka.

KomosocTh — oTcyTcTBHE pOroB (Y KOPOB, HAIPUMED).

KomniiemeHTapPHOCTH — B3aUMHOE COOTBETCTBHUE MOJIEKYJI UM UX YacTel,
MPUBOJSIIEE K BOSHUKHOBEHUIO BTOPUYHBIX CBSI3€H MEXKITY HAMH.
Konbroramus - nporecc BpeMEHHOTO CONMKEHHUS U CIUIAaHUS TOMOJIOTHYHbBIX
XpOMOCOM, IIPU KOTOPOM BO3MOKEH 0OMEH y4acTKaMU B Meio3e.
Kpoccunrosep — nepekpect roMOJIOTHYHBIX XPOMOCOM C BO3MOKHBIM OOMEHOM
y4acTKaMH '€HETUYECKOro MaTepHralia B MPOLECCE JACNICHUS KIETKH.

JI

JleTalbHOCTB — CMEPTENIbHBIN UCXO/.

M

Me3sonepma - CpeHUN 3apOABIIIEBBIN JTUCTOK (CIOM KIETOK), U3 KOTOPOTrO MpHU
JaabHENIIIeM pa3BUTHUH 3apOJIbIIIa Oy IyT pa3BUBATHCS YaCTH BHYTPEHHUX
OpTraHOB.

Meiio3 - cioco6 neneHus KIETOK, T.H. JIeJIEHUE CO3PEeBaHMsl, B pe3yJIbTaTe
KOTOPOI'0 NPOUCXOAUT YMEHbIIEHNE (PEAYKLHNS) BABOE YHCIIA XPOMOCOM H
nepexol KJIETOK U3 JUIJIOMIHOTO COCTOSIHUS B FaIIOUIHOE.

MeTa6013M — OOMEH BEIECTB U YHEPTUU B KUBBIX OpraHU3Max.
Metamop¢d o3 - BUIOM3MEHEHHE OPraHOB, TKAHEH, OPraHU3MOB B LIETIOM,
COIPOBOXKIAOIIEECS EPECTPOUKON CUCTEM.

MuTo3 - HenpsIMoe JIEJIEHNUE KIETKU, COITPOBOXK/IAOIIEECS CTPOTO OAMHAKOBBIM
pacrpenerneHueM reHeTUYECKOro MaTepuaia Mex1y J0YEPHUMHU KIIETKaMHU.
Moaupukannu- U3MEHEHUS] BHEIIIHUX MPU3HAKOB OPraHU3Ma, BbI3BAHHBIE
(dakTopamMu BHEIIHEH Cpejbl U HE CBSI3aHHBIE C U3MEHEHNEM T'€HOTHIIA.
MUTOXOHAPHUS — OPTAaHOU]T SYKAPUOTUUECKON KIIETKH, KOTOPHI 00eCTieunBacT ee
SHEPTHEMN.

H

HacieacTBeHHOCTH — CBOMCTBO OPraHU3MOB MEPEJAaBATh CBOM IPU3HAKU U
O0COOEHHOCTH Pa3BUTHUS OT POAUTENEH K IOTOMCTBY.

O

OHTOreHe3 - UHAMBHUAYAIBHOE PA3BUTHE OCOOU OT €€ 3apPOKJICHHS TIPU CIUSIHUU
POAUTENBCKUX FaMET A0 NPEKPAILICHUS )KU3HH.

Oorene3 (OBOTe€HE3) - COBOKYITHOCTh ITOCJIEIOBATEIIHHOTO Pa3BUTHUS KEHCKOM
MOJIOBOM KJIETKM OT NEPBUYHON MOJIOBOM KIJIETKHU JI0 3PEJIOTO AMIA.

Opranusm - )KUBOE CYLLECTBO, peabHbIN HOCUTEIb YKU3HH,
XapaKTEepU3YIOIIHUICI BCeMU €€ cBoWcTBaMHu. OpraHu3M MPOUCXOAUT OT OJIHOTO
3adarka. OpraHusM UHAUBUYATbHO MOJABEPKEH (haKTOpaM 3BOJIIOIUU U



JKOJIOTUYECKHAM BO3IECUCTBUSAM.

Oprasnorenes - o0pa3oBaHHE 3a4aTKOB OPraHoOB U uX JuddepeHnnpoBka B Xo/1e
OHTOTreHEe3a opraHu3Ma u (uiioreHesa Buja.

Opranounbl — MOCTOSIHHBIE KJIIETOYHBIE CTPYKTYpbl. OpraHsl KIETKH,
o0ecreurBaloIINEe BHITIOJHEHNE OCHOBHBIX (DYHKIIMN B MpolLiecce
KUZHEACATEILHOCTH KIETKHU.

1

IlapTeHoreHnes - J€BCTBEHHOE Pa3MHOXKEHHE, OHA U3 (POPM MOJIOBOIO
Pa3MHOXKEHUS OPraHU3MOB, IIPU KOTOPOH KEHCKHUE MOJIOBBIE KIETKU Pa3BUBAIOTCS
0€3 OIJI0I0TBOPEHUS.

IleHeTpaHTHOCTH FeHa — CIOCOOHOCTh I'€Ha K BHEIIHEMY IPOSIBICHUIO B
IIpPU3HAKE.

IIna3smMuabl — BHEXPOMOCOMHBIE (PaKTOPHI HACIEACTBEHHOCTH, KaK MPaBuUIIO,
mouekyisl JIHK, PHK 6akrepuii 1 oTAeNbHBIX OPraHOUI0B DYKapHOTUYECKON
KJIETKA — MUTOXOHJIPUM U XJIOPOILJIACTOB.

Ili1a3mMo/IM3 — OTIeNIeHUE TPUCTEHOYHOTO CJIOS LIUTOIIa3Mbl OT TBEPAOH
000JIOUKH PacTUTENIbHON KIETKU. SIBiIeHHe, 00paTHOE TYpropy.
IlieiioTponus — sIBJICHUE BIMSHUAS MHOTMX T'€HOB HAa pa3BUTHE OPraHU3Ma.
HHonunnonaus — ABJICHUE KPATHOTO YBEIUYEHUSI XPOMOCOM.

ITnHOUMTO3 — 3aXBaT U MOIVIOLIEHHUE JKUIKOCTH KIETOYHOU MIOBEPXHOCTHIO.

P

PacmienJieHue — siBjieHUE, IPU KOTOPOM CKpPEIIUBAHKUE TeTEPO3UTOTHBIX 0CO0eH
IPUBOJIUT K 00pa30BaHUIO MOTOMCTBA, YACTh KOTOPOTO HECET TOMUHAHTHBIH
MPU3HAK, a YaCTh - PEUECCUBHBIN.

PereHepanmsi - BOCCTaHOBIICHUE OPTraHU3MOM yYTPAUYEHHBIX WJI MOBPEKICHHBIX
OpraHOB U TKaHEH, a TAK)KE€ BOCCTAHOBJIEHUE 1IEJION'0 OPTaHU3Ma U3 €ro YacTH.
Penykuus - yMeHbIICHIE, HICUE3HOBEHUE YETO-IIN00.

Pe3yc — ¢pakTOp — TOMUHAHTHBIN AHTUTEH, KOHTPOJIUPYIOIIUH CHHTE3 PE3YCHOTO
Oenka KpOBH.

PexkanuTyasims - KpaTKOE U CKATOE IMMOBTOPEHUE UCTOPUUECKOTO Pa3BUTHUS BUA
B MIPOLECCE UHINBUAYAIBHOTO Pa3BUTHUS OpranusMa (buozenemuueckuul 3aKom,).
PexoMOuHanMs — nepepacnpeiesieHie e HeTHYECKOT0 MaTepralia poauTeNneil B
IIOTOMCTBE.

PeneccMBHOCTD — SIBJICHUE TOJABJICHUS POSIBIICHUS ITPU3HAKA Y OpraHu3Ma
JOPYTUM JOMUHAHTHBIM IPU3HAKOM.

C

Cubcbl — OpaThs U CECTPHI YCTIOBEKA, OTHOCUTEIIBHO KOTOPOTO COCTaBIIICTCS
POIOCIOBHAS.

CoMaTHnuyecKkue KJIETKHM — JUTUION/IHBIC KJIETKU Tejla OPraHu3MOB.

Copyc - rpynmna cKy4eHHO PacIoiOKEHHBIX CIIOpP WK CTIOPAHTUEB Ha
MMOBEPXHOCTH JIMCTHEB MAMOPOTHHUKA, MOBEPXHOCTH TAJIJIOMa KPACHBIX U OYPBIX
BOJIOPOCJICH.



CunepmaToreHes - IpoLecc pa3BUTUA U (POPMUPOBAHUS MYKCKHUX MTOJIOBBIX
KJIETOK -CIIEpPMATO30UI0B.
CrnopaHruii - opraH CopoBbIX PaCTEHHI, B KOTOPOM 00Pa3yrOTCs CIOPHI.

T

TaJsom - croeBulle, BETr€TaTUBHOE TEJIO HU3LINX PACTCHUM, HE

¢ depeHIrpoBaHHOE HA TKAHU U OPTaHbl.

Tesiom - y4acTOKk Tena NepBbIX BBICIIMX PACTEHUH, UMEIOIINI U depeHIrano
TKaHel (TPOBOSAIIAS TKAHD).

TOKCHHBI — SJIBI.

ToKCHKO3 - OTpaBICHUE STaAMH.

TpancBepcusi — MyTaius, oOyclIOBJIEHHAs 3aMEHOW MMypUHOBOTI'0 OCHOBaHUS (A,
I') na nupumuaunosoe (T, 11) u HaoGopoT.

TpaHciaokanus — THI XpOMOCOMHOM MyTalllH, 3aKJIFOUAOIIUICS B IEPEHOCE
y4acTKa XpOMOCOMBI B HEOOBIYHOE /111 HETO MECTO TOM e WIH JPYTron
XpPOMOCOMBI.

Tpancasums — CHHTE3 MOJUMENTHIHBIX 11eTel 6enkoB mo matpuile u-PHK
COTJIACHO T€HETUYECKOMY KOJY.

Tpanckpunuus — pepMeHTaTUBHBIN Mpoliecc 6brnocuHTe3a mosiekys PHK Ha
yuactkax JJHK.

Tpuier HyKJI€0THA0B — TPU HYKJIEOTH/IA, ITOCIIE0BATEIIHLHO PACIIONIOKEHHBIE B
u-PHK, necymue nadopmannio o CTpoeHUHN OJTHOM aMHHOKHUCIIOTHI.

D

DarouMTO3 — AKTUBHBIM 3aXBaT U MOTJIONICHUE TBEP/BIX MUILEBBIX YaCTHULL
KJICTKaMH.

DdeHWIKEeTOHYPHUS — HACJIEICTBEHHOE 3a00IeBaHUE YETIOBEKA.

DeHOTHIT — COBOKYITHOCTD BHEIIHE MPOSBIISEMBIX IPU3HAKOB OPraHU3Ma.
DOudpUIIBI - HUITEBUHBIE CTPYKTYPBI B LIUTOIIa3ME KIIETKHU.

I

Hucra - BpemenHas opma CyIieCTBOBaHUS OJHOKIETOYHBIX OPTaHNU3MOB,
XapaKTepU3YIOIIAsICs HAIMYUEM 3alIUTHON 000T0UYKH.

Y

Yucras JUHUA - TEHOTUITHYECKH OAHOPOJHOE TOTOMCTBO, MOJIy4aeMO€E OT OJHOM
CaMOOTIBLISAIONIEHCS (MIU CaMOOILIOIOTBOPSIIOIIEHCS) 0COOU ¢ MOMOIIbIO 0TOOpa U
JaTbHENUIIEro CaMOOIbIIEHUS (CaMOOIUIOIOTBOPEHUS ).
«YucTOoTa» raMeT — raMeThl HECYT TOJIBKO OJIMH T'€H W3 Maphl ajljIeIbHbBIX T€HOB.

o G-ramerTsl.

e AA - toMHHaHTHas TOMO3HUTOTA.

e aa - peliecCUBHAas TOMO3UIOTA.

o Aa - rerepo3urora.



o A, B, C - 1oMHHaHTHBIN PU3HAK.
o a,b,c- peueccuBHbBIN NPHU3HAK.

S

IMOpHOHAJILHOE Pa3BUTHE - IEPUOJT Pa3BUTHS U POPMUPOBAHUS 3apObIIIa
KUBOTHOT'O OpPTraHU3Ma.



	УЧЕБНЫЙ ПЛАН
	Биологические методы изучения природы (наблюдение, измерение, описание и эксперимент). Взаимосвязи развития методов и теоретических обобщений в биологической науке.
	Значение практической биологии. Отрасли биологии, ее связи с другими науками. Живой мир и культура.  Творчество в истории человечества. Труд и искусство, их влияние друг на друга, взаимодействие с биологией и природой.

