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IHosicHUTEIBLHAA 3aIIMCKA

PaGouas nporpamma 1o OMOJIOTUU COCTaBJI€HA HA OCHOBAHUHU CJIETYIOIINX
HOPMAaTHBHO-IIPABOBBIX JOKYMEHTOB:
1. ®enepanpHOro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparum» ot
Ne 273-@3.
2.«DenepallbHbIii  KOMIIOHEHT  TOCYJapCTBEHHBIX  00pa3oBaTeNbHBIX
CTaHJIapPTOB HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIETr0 M CPEeIHEro OoOIIero
o0Opa3oBaHUs», YTBEPKICHHBIM MpUKa3oM MUHHUCTEpCTBAa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepanuu ot 05.03. 2004 r. Ne 1089 (B pen.
07.06.2017);
3. [IpumepHBIX  TpOTrpamMm CpeAaHero 00Iero o0pa3oBaHus
4.0OcHOBHO1 00pa30oBaTeIbHON MPOrpPaMMbl CPETHETO OOIIEro 00pa3oBaHUs
I'bOY COUI «OL» umenu I'epost CoBerckoro Coroza Hromtokuna I'.K. ¢. Crapoe
O1TEeOEHHKUHO.
OO0pazoBaTenbHbIN IPOLECC OCYUIECTBISETCS C UCIOIb30BAHUEM YUEOHUKOB U
y4eOHBIX MMOCOOUHi, BXOIAIINX B AeHcTBYIONINI DeepanbHbIi IepeUeHb.

[lepedenp y4eOHUKOB €KETOMHO YTBEPKIACTCS MPUKA30M JUPEKTOPA IO IIKOJIE.

H.TlaHl/lpyEMble pe3yJbTaThl 0CBOCHUS y‘-l€6HOI‘O nmpeamerTa

JIMYHOCTHBIE Pe3yabTAThI
-pa3BUTHE NMO3HABATEIbHBIX UHTEPECOB, NMHTEJUICKTYAJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH yUaluxcs;
-yOeXIEHHOCTh B BO3MOKHOCTH TTO3HAHUSI PUPOJIbI, B HEOOXOIUMOCTH
Pa3yMHOI0 UCIOJIb30BaHUS JOCTUKEHHUI HAYKU U TEXHOJIOTHUH ISl JaTbHEUIIIETO
Pa3BUTHUS YEIIOBEYECKOTO OOIIECTBA, YBAXKEHHUE K TBOPIIAM HAYKH U TEXHHUKU,
OTHOIIICHHE K OMOJIOTHH KaK K DJIEMEHTY 00I11€UeI0BEYECKOU KYJIbTYPHI;
-CaMOCTOSITEIbHOCTh B TPHUOOPETEHUH HOBBIX 3HAHUHM U MIPAKTUUECKUX YMEHUM;
-TOTOBHOCTh K 000OCHOBAaHHOMY BBIOOPY KU3HEHHOTO ITyTH B COOTBETCTBUU C

COOCTBEHHBIMH HHTCPCCAaMU U BO3MOKHOCTAMU,



-MOTHBAIMs 00pa30BaTEIbHOMN 1€ATEIbHOCTH IIKOJILHUKOB Ha
OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOIO MTOAX0A;
-(opMupoBaHHe IEHHOCTHBIX OTHOILIEHUH JIPYT K APYTY, K YUUTENI0, K aBTOpaM

OTKPBITHI U N300pEeTEeHUH, K pe3yibTataM o0yueHusl.

MeTtanpeameTHbIe pe3yJbTaThl
-npruoOpeTeHNE U 3aKpeIICHUE HABBIKOB 3(P(HEKTUBHOTO MOTYUYEHUSI U OCBOCHHUS
y4eOHOT0 MaTepHala ¢ UCIIOJIb30BaHUEM YUeOHOM TuTepaTyphl (Y4€OHUKOB U
MOCOOMiA), Ha JICKIUAX, CEMUHAPCKHUX M MPAKTUICCKUX 3aHSATHUSX; -OBJIaJICHUC
HABBIKAMU CAMOCTOSTEIIHPHOTO IPUOOPETCHHS HOBBIX 3HAHU, OpraHU3aIIH
y4eOHOM JESITeTLHOCTH, IIOCTAHOBKH IIEJICH, TUTAHUPOBAHMS, CAMOKOHTPOJIS U
OIICHKH PE3yJIbTATOB CBOCH NIEATEIBHOCTH, YMEHHUSMH TIPEIBUICTh BOSMOYKHBIE
pe3yNbTaThl CBOUX JIEUCTBUM;
-IIOHUMAHKE PA3IHIUI MKy albTCPHATHBHBIMU (JaKTaMU ¥ TUTIOTE3aMU JIs1 UX
OOBSICHCHHS, TCOPETHUSCKUMH MOJICTSIMU U PEATbHBIMUA 00BEKTAMH, OBJIaJICHUC
YHUBEPCATHHBIMU YYCOHBIMH JICHCTBUSAMH HA IPUMEPaX THITOTE3 151 OO BICHCHHS
M3BECTHBIX (DaKTOB M IKCIICPUMEHTAITLHOM MTPOBEPKU BBIIBUTACMBIX THIIOTE3,
pa3pabOTKU TEOPETUICCKUX MOJICIICH MPOIIECCOB MM SBIICHUH; -POpPMHUpOBAHHEC
YMEHHI BOCTIPHHUMATH, TIepepadaThiBaTh U MPEABSIBIATH HHPOPMAIIHIO B
CJIOBECHOM, 00pa3HOM, CHMBOIMYECKON (hopMax, aHATM3UPOBATH U NepepadaThIiBaTh
MOJTyYCHHYIO HH(OPMAIIHIO B COOTBETCTBUU C IMOCTABJIICHHBIMH 33JJAYaMH,
BBIJICTISITH OCHOBHOE COJICP)KaHUE TPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI HA
MOCTaBJICHHBIC BOTIPOCHI M M3JIaraTh €ro;
-MpUOOpPETEHNE OTBITA CAMOCTOSATEIHLHOTO MOMCKa, aHaIu3a U 0TOopa nHpopmauu
C MCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB M HOBBIX HH(OPMAITMOHHBIX
TEXHOJIOTHH JUIS PEIICHUS TIO3HABATEIBHBIX 3a/1a4; -Pa3BUTHE MOHOJIOTHUCCKOHN 1
JUaIOTUYECKON peunr, yMEHUs BbIpaXKaTh CBOM MBICIIU U CIIOCOOHOCTH
BBICIYIIIMBATh COOECEIHNKA, TOHUMATh €ro TOUKY 3pEHUs, IPU3HABATh MPABO

JPYroro 4ejaoBeKa Ha MHOE



apryMEHTUPOBAHHOE MHEHUE; ~-OCBOCHHE ITPUEMOB JICMCTBUIl B HECTaHIAPTHBIX
CUTYaIUsIX, OBJIAJICHUE IBPUCTUYECKUMU METOJAAMHU PelIeHuUs poliem;
-(opmupoBaHre ymeHHit paboTaTh B IPpyIIe ¢ BBIMOJIHEHUEM PA3InYHBIX
COLIMAJIBHBIX POJIEH, MPEICTaBIATh U OTCTauBaTh CBOU B3TJISAbI M YOSKICHHS, BECTU
JUCKYCCHIO.

IIpeaMeTHBIE pe3yIbTaThI:

IInanupyemble pe3yabTaThbl 0CBOCHHUSI 00y4aI0IIMMHUCS MPeIMEeTHBIX MPOrpaMm
BbinyckHuk Ha 6230BOM YPOBHE HAYYHNTCS:

- packpblBaTh Ha MpPUMEpPAX POJb OUMOJOTUM B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MUPA U B IPAKTUYECKOM JeSTEbHOCTHU JIO/IEH;

- [OHMMAaTh U OIKCHIBaTb B3aUMOCBSI3b MEXKJYy €CTECTBEHHBIMU HayKaMH:
ouonoruei, GU3NKOIN, XUMHUEH; yCTAaHABINBATh B3AUMOCBSI3b MIPUPOIHBIX SBICHUM;

- TIOHMMaTh CMBICJ, pa3jiuyaTh MU OIHUCBHIBATh CHUCTEMHYIO CBSI3b MEXKIY
OCHOBOIIOJIATAIOUIMMH  OMOJOTMYECKUMU TOHATUSIMU: KJIETKAa, OPraHu3M, BH],
IKOCHCTEMa, Orocdepa;

- UCHOJb30BaTh OCHOBHBIE METOJbl HAYYHOIO T[O3HAaHUSA B  y4eOHBIX
OMOJIOTMYECKUX  HUCCIICJIOBAHUAX, NPOBOJUTH SKCIEPUMEHTHI MO  HM3yYEHUIO
OMONOTMYECKUX OOBEKTOB U SIBICHUH, OOBACHATH pE3yJbTaThl 3KCIEPUMEHTOB,
aHaJIM3UPOBATh UX, HOPMYIHPOBATH BHIBOJIBI;

- ¢GopMyIupoBaTh TUIOTE3bl HAa OCHOBAHUM IMPEAJIOKEHHOW OMOIOrHMYecKoil
uH(bOpMallMK U Mpeaaratb BApHaHThl IPOBEPKU THITOTES;

- CpaBHHUBAaTh OMOJIOTMYECKUE OOBEKTHI MEXy COOOH MO 3aJaHHBIM KPUTEPHSIM,
JieN1aTh BBIBOJbI U YMO3AKIIOUCHHSI HA OCHOBE CPABHEHUS;

- 000CHOBBIBATh E€IUHCTBO >KMBOM M HEKUBOM MPHUPOJIBI, POACTBO KUBBIX
OpPraHM3MOB, B3aMMOCBSI3M OPraHU3MOB M OKpY’XKalolled cpeapl Ha OCHOBE
OMOJIOrMYECKUX TEOPUH;

- NPUBOJUTH MPUMEPHI BEUIECTB OCHOBHBIX T'PYII OPraHUYECKUX COCAMHEHMI

KJIETKH (OEJIKOB, )KUPOB, YIJIEBOJOB, HYKJIEMHOBBIX KHCIIOT);



- pacrno3HaBaTh KJIETKU (IIPOKAPUOT U IYKAPUOT, PACTEHUM M KUBOTHBIX) IO
OMKCAHMIO, Ha CXEMAaTHUYECKUX H300paKEHUSX; YCTAaHABIWBATH CBSA3b CTPOCHUS U
(GyHKIMIA KOMITOHEHTOB KJIETKHA, 000CHOBBIBATh MHOT'O00Opa3ue KIETOK;

- pacrmo3HaBaTh MOMYJIALNIO U OMOJIOTHYECKHUI BU/I 10 OCHOBHBIM ITPU3HAKaM;

- OmMChIBaTh ()EHOTHUN MHOTOKJICTOYHBIX PACTeHUH W JKMBOTHBIX IIO
MOP(]OJIOTUIECKOMY KPUTEPHIO;

- 00BSACHATH MHOTOOOpAa3re OPraHU3MOB, PUMEHSSI SBOJTIONUOHHYIO TEOPHIO;

- KjIaccUpUIMpPOBaTh OMOJOTHYECKHE OOBEKTHI HAa OCHOBAaHWW OIHOTO WIIH
HECKOJIbKUX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTaHUSA, CIOCOOBI JbIXaHUS U
Pa3MHOXEHUS, 0COOCHHOCTH Pa3BUTHS);

- OOBSCHATH NMPUYHMHBI HACJICICTBEHHBIX 3a00JIEBaHUI;

- BBUIBIIATH M3MEHUYHMBOCTh y OPraHU3MOB; OOBSCHATH MPOSIBJICHHE BHJIOB
W3MEHYMBOCTHU,  HUCMOJB3Ysl  3aKOHOMEPHOCTH  M3MEHUYMBOCTH;  CpaBHHMBATh
HACJICJICTBEHHYIO U HEHACJICJICTBEHHYI0 U3MEHYMBOCTB;

- BBIABIITH MOpQosorTHueckre, GU3NOJOTHISCKUE, MOBEICHYSCKUE adanTaliH
OpraHU3MOB K cpejic OOMTaHUS U ISHCTBHIO YKOJIOTHYECKUX (PAKTOPOB;

- COCTaBJIITh CXEMbl IEPEHOCA BEIIECTB W HHEPIHMM B HKOCHUCTEME (LM
MATaHUS);

- TPUBOJUTH JI0OKA3aTEIhCTBA HEOOXOAMMOCTH COXpPAaHEHHsS OMOpa3zHOOOpaszus
JUTSl yCTOMYHUBOTO PA3BUTHSI M OXPaHbI OKPYIKAIOIICH CPeIbl;

- OIICHUBATh JOCTOBEPHOCTh OHMOJOTMUECKON WH(OpMAIMK, TOJYyYECHHON U3
Pa3HBIX UCTOYHUKOB, BBIJIEIATH HEOOXOAUMYH0 UH(POPMAITUIO JIJI UCIIOJIb30BAHUS €€
B YUEOHOU NESITEIHPHOCTH M PEIICHUH MPAKTUYECKUX 3a/a4;

- TIPEACTaBIATH OWOJOTMYECKYI0 HMHGOpPMAIMI0 B BUIE TEKCTa, TaOJUIIbI,
rpaduka, TMarpaMMbl U J€J1aTh BEIBOBI HA OCHOBAHUH NIPEJACTABICHHBIX JIAHHBIX;

- OIICHHUBATh POJb JOCTIKCHHH TEHETUKH, CEJICKIMH, OHUOTEXHOJIOTHH B
MPAKTUYECKOMN JAEATETLHOCTH YEJIOBEKA U B COOCTBEHHOM JKU3HU,

-  OOBSICHATH HETaTUBHOE  BIMSHUE  BEMIECTB  (QJIKOTOJis, HUKOTHHA,

HapKOTUYCCKUX BGH_IGCTB) Ha 3apOoAbIIICBOC PA3BUTUC YCIIOBCKaA,
- 00BIACHSITH MNOCJICACTBUA BIIMAHUA MYTArCHOB,



- OOBSICHATH BO3MOIKHEIC IMPHUYKUHBI HACJICACTBCHHBIX 3a00JIeBaHHi

BeinyckHuk Ha 6230BOM YpPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- J1aBaThb Hay4YHOE OOBsSCHEHHE OMOJOrHYECKUM (aKTam, MpolieccaM, SIBICHUSM,
3aKOHOMEPHOCTSIM, UCIIOJIB3Y S ouonornyeckue TEOPUH (K1€eToYHY1O,
HBOJIIOLIMOHHYI0), yueHue o 6rocdepe, 3aKOHbI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH
U3MEHUYNBOCTH;

- XapakTepu3oBaTh COBPEMEHHbIE HAMpaBi€HUS B Pa3BUTUU OUOJIOTHU;
OIIMCBIBATh UX BO3MOKHOE HCIIOJIb30BAaHUE B IPAKTUYECKON AEATEIBHOCTH;

- CpaBHUBATh CIOCOOBI JEJICHUS KJIETKU (MUTO3 U MEH03);

- pewaTth 3agaud Ha mnocTtpoeHue (parmenta BTopoit wenu JHK 1o
npeanoxxeHHoMy ¢parmenty nepsoi, "PHK (MPHK) no yuactky /IHK;

- pewarb 3aJadyd Ha OIPEACIICHUE KOJMYECTBA XPOMOCOM B COMATHYECKHUX H
MOJIOBBIX KJIETKAX, @ TAKXKE B KJIIETKaX NIEPel HauajaoM JAeJIeHus (Meio3a Wil MUTo3a) u
10 €r0 OKOHYaHUU (/1711 MHOTOKJIETOUYHBIX OPraHNU3MOB);

- pemiaTb T€HETHMYECKHE 3aJladyl Ha MOHOTHOPHIHOE CKPEIIMBAHHUE, COCTABIIATH
CXeMbl MOHOTHOPHIHOTO CKpEIIMBAHMS, MPUMEHSS 3aKOHBI HACJIEICTBEHHOCTU H
UCTIOJIB3YST OMOJIOTUYECKYIO TEPMUHOJIOTHIO i CUMBOJIHKY;

- YCTaHaBJIMBAaTh THUIl HACJIEIOBAHMS W XapakTep IMPOSBICHUsS NPHU3HAKA IIO
3aIaHHOM CXE€M€ POJOCIOBHOM, TPUMEHSIS 3aKOHBI HACIIEICTBEHHOCTH;

- OLCHUBATh PE3yJIbTaThl B3aMMOJCUCTBUS YEJIOBEKA W OKPYKAlOLIEW Cpenpl,
MPOTHO3UPOBATh  BO3MOXHBIE  IOCJHEACTBUS  JCSITENBHOCTH  YEJIOBEKA  JUIA
CYILIECTBOBAHUS OTACJIbHBIX OHOJOTMYECKUX OOBEKTOB M IEJIbIX MPUPOTHBIX
COOOIECTB.

Copepxanune yueOHoro npeamera basoBblii ypoBenb buosiornsi kak komisiekc
HAYK 0 ’KUBOWM Npupoje
buomornss kak KOMIUIEKCHasT HaykKa, METOAbl HAy4YHOI'O
MO3HAHUA, UCTIOJIb3yeMble B Ononorud. CoBpeMEHHbIE HANpaBICHUS B
ouonoruu. Ponb Ouonoruu B (OPMUPOBAHUN COBPEMEHHOM HAy4YHOU

KapTUHBI MUPA,



IMPAKTUYICCKOC 3HAYCHMC OMOJIOrMYECKUX 3HAHHM.
buonornueckue cucTteMbl Kak MpeaAMET U3YUCHUA OMOJIOTHH.

CtpykrypHble U QyHKINOHAIbHbIE OCHOBBI KM3HH

MonekynspHble OCHOBBI )KU3HUA. Heoprannyeckue BemecTsa, uX 3Ha4CHHeE.
Opranunueckue BemiecTBa (yraeBoAbl, JIUMUIbI, OCIKH, HYKICHUHOBBIE
kucnotel, AT®) u ux 3nauenue. buononumepsl. Jlpyrue opranudeckue
BelllecTBa KieTkU. HaHoTexHonoruu B 6M0I0THN.

[uTonorus, meToabpl HUTONOTUU. POJIb KIETOYHON TEOPUU B CTAHOBIICHUU
COBPEMEHHOM €CTECTBEHHO -HAyYHOU KapTUHBI MUpa. KieTku npokapuoT u
aykapruoT. OCHOBHBIC YaCTH ¥ OPTaHOUIBI KICTKH, UX (DYHKITHU.

Bupycs! - Hexkirerounas opma Ku3HH, MEPHI TPODUITAKTHKHA BUPYCHBIX
3a001eBaHUM.

JKusnenestenbHOCTh KIIETKHU. [ImacTuyeckuii oOMeH. @OTOCHUHTES,
xeMocuHTe3. brnocuHTes 6enka. JHepreTHIecKuii 0OOMeH. XpaHCHHE, Iepeiada u
peanu3arus HacJIeCTBEHHOW nH(popMaIuy B KieTke. [ eneTnueckuit kox. I'eH,
reHoM. ['eHoMuka. BiussHue HApKOTE€HHBIX BEIIECTB HA MPOLIECCHI B KIIETKE.
Krnerounslit uki: uatepdasza u genenue. MuTo3 u Meiios, Ux 3HaYCHUE.

ComMaTH4ecKHe U MOJIOBBIC KIICTKH.

Opranusm

Opranusm — eanHOE LENOoE.

KuznenesarenbHOCTh opranu3Ma. Perymnsnus GyHKIuM opranusma,
romeoctas. PasmHoxxeHne opranu3MoB (O6ecrosnioe u mosoBoe). CrocoOs
Pa3MHOXEHUS y paCTEHUH U )KUBOTHBIX. IHIUMBHyaIbHOE pa3BUTHE OpraHU3Ma
(onTorenes). [IpuunHel HapylIeHH pa3BUTUs. PenponykTuBHOE 310pOBBE
YeJIOBEKA; OCIEACTBUS BIUSHUS AIKOT0J1sl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB
Ha SMOpHOHAIBHOE pa3BUTHE YeoBeKa. JKU3HEHHbIE LIUKIIbI PA3HBIX TPYIII
OpPraHU3MOB.

I'enetuka, MeTOIbI TEHETUKHU. [ eHETHYECKass TEPMUHOJIOTHS U

CHUMBOJIMKA. 3aKOHBI HAaclIeICTBEHHOCTH I'. Mennensa. XpoMocoMHasi TeoOpust



HacneacTBeHHoCcTH. Onpenenenue noja. ClerieHHOe ¢ M0JI0M
HacJIeJJ0BaHHUE.

I'enetuka 4yenoBexka. HacimencTtBenHnble 3a00j€BaHMS YEIOBEKAa U HUX
npeaynpexaeHue. ITHISCKUEe aclieKThl B 00J1aCTH MEIUIIMHCKOW T€HETUKH.

I'enotunm wu cpema. HenacnmencTBeHHas wu3MeHYMBOCTH. HacnmeacTBeHHas
U3MEHUYMUBOCTh. MyTareHsl, UX BIMSHUE HA 3JI0POBhE YETIOBEKA.

JlomecTukanus W ceiaekius. MeToapl CeleKIuu. buorexHonorus, ee

HaIpaBJICHUS U MEPCIIEKTUBHI pa3BuTHsl. bnode30macHOCTb.

Teopus 3BoJIIOLIMHA

Pa3zBuTre >3BONIOLMOHHBIX WJEH, 3BOMOLMOHHAs Teopus Y. [lapBuna.
CunreTtudeckas Teopust 3BoJiOIMU. CBUIAETEIHLCTBA SBOJIIOIUN KUBOU MPUPOJIBI.
MukposBoonus U MakpolsBojwouusa. Bupn, ero xpurepuu. Ilonmymsuus -
3JIEMEHTApHAs €IMHUIA BOJTIONUHU. J[BUKYIIHE CUIIBI 3BOIIOLUHU, UX BIMSIHUE HA
reHodoH 1 omy sy, HanpapiieHus SBOTIOIUH.

MHoroo6pasue OpraHM3MOB KakK  pe3yJbTaT dBOMIONUHU.  [IpuHIMIBI
KJaccu(uKaIym, CUCTeMaTHKA.

Pa3Burtne :xxku3Hu Ha 3emuie

['unoTe3bl mpoucxoxaeHus: *Ku3HU Ha 3emuie. OCHOBHBIE ATambl SBOJIIOIUU
OpraHUYecKoro Mupa Ha 3emie.

CoBpeMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUU YEJIOBEKA. DBOJIOLUS
yesioBeka (aHTpomnoreHes). JBrkylue cuibl aHTpororeHesa. Pacel yenoBeka, ux
MPOUCXOXKJCHUE U €TUHCTBO.

OpranusMbl ¥ OKpY:Kal0Las cpeaa

[IpucnocoGnenus opraHu3MoB K IEHCTBUIO IKOJIOTUYECKUX (DAKTOPOB.

buoreonienos. Dxocucrema. PasHooOpasue skocucteM. B3anmooTHoeHNS
MOMYJISIUI pa3HbIX BUAOB B 3KocHcTeMe. KpyroBopoT BENIECTB U MOTOK SHEPTUHU B
JKOCHCTEME. Y CTOMYMBOCTD U AUHAMHUKA dKocucTeM. [locimencTsus BiausHUA
JesITeNbHOCTU YeNloBeKa Ha sKocucTeMbl. CoxpaHeHue OuopazHoo0pasus

KaK OCHOBa YCTOﬁqHBOCTH 9KOCHCTCMBI.



CtpykTypa 6nocdepbl. 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OMOCHEPHI.
KpyroBopoTts! Bemects B 6uocgepe.

['moGanbHbBIE aHTPOTIOT€HHBIE U3MEeHEeHus B brocdepe. [IpodiieMsr
YCTOWYUBOTO PA3BUTHS.

[lepcriekTUBBI pa3BUTHSI OMOJOTUYECKUX HAYK.

Yriay6aenHblil ypoBeHb BHoJIOrHsI Kak KOMILUIEKC HAYK 0 KUBOM NpuUpoae

buonorus kak koMmiuiekcHas Hayka. COBpEMEHHBIE HANpPABICHUS B
ouonornu. CBsA3b OHOJOTUM C JAPYTUMH HayKamH. BBINOTHEHHE 3aKOHOB
bu3uk W XuUMUM B JKUBOM mpupone. CHHTE3 ecTeCTBEHHO-HAy4YHOTO U
COLMOTYMAaHMTAPHOTO 3HAHUS HA COBPEMEHHOM JTalle Pa3BUTHS LIUBUIM3ALINH.
[IpakTrueckoe 3HaUeHHE OUOIIOTUYECKUX 3HAHUH.

buonornyeckue cuctemMbl Kak npeAMeET u3ydeHus: 0nonorud. OCHOBHBIE
MPHUHLIUITBI OPraHU3alud U QYHKIMOHUPOBAHHS OMOJIOTUYECKUX CUCTEM.
buonornueckne cuctemsl pa3HbIX YPOBHEN OpraHU3aALUU.

['uroTe3sl U TeOpuU, HX pPOJb B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHBl Mupa. MeToasl Hay4YHOro IO3HAHMS
OPraHMYECKOT0  MHpa.  ODKCIEpUMEHTAIbHBIE METOABl B  OHOJOTHUH,
cTaTucTU4eckas 00paboTKa TaHHBIX.

CTpyKTYypHbIE M (PYHKIMOHAJIbHbIE OCHOBBI KU3HH

MonexkynspHble OCHOBBI KU3HU. MaKkpO3JIEMEHTBI 1 MUKPOJIEMEHTHI.
Heoprannueckue BemectBa. Boaa, ee poib B xkuBoil npupoe. I'uapodguiibHOCTs U
ruapodoOHOCTh. Posib MUHEpanbHbIX cojieil B kieTke. OpraHnyeckue BEeUecTBa,
MOHSITUE O PETYJISIPHBIX U HEPETYIISIPHBIX OUOMOIMMEpax. YTIIEBOIbI.
Monocaxapubl, OJIUrocaxapusl U nonucaxapuabl. OyHKIMM yriieBOJI0B.
Jlununel. ®yskiun munuaoB. benku. Oynkimu 6eakoB. MexaHnusMm nenicTBUs
dbepmentoB. Hyknennossie kucnotsl. JIHK: crpoenue, cBoiicTsa,
MECTOIIOJIOKECHHUE, (PYHKIIUH.

PHK: crpoenue, Buabl, pynkuuu. AT®D: crpoenue, GpyHkuuu. [Ipyrue oprannyeckue

BCIICCTBA KIICTKH. HanoTexHoNOrMM B OMOJIOTHH.



Knetka - cTpykTypHas U pyHKIMOHAIbHAs €AMHULIA OpraHu3Ma. Pa3surue
nuTosiorud. CoBpeMEHHbIE METO/IbI U3yUueHUs KieTkH. KiierouHnas Teopust B cBETE
COBPEMEHHBIX JIaHHBIX O CTPOCHUU U QYHKIUIX KIeTKU. Teopus cumbuorenesa.
OCHOBHBIE YaCTH U OpraHoubl Ki1eTku. CTpoeHre U PYHKIIMU OHOJIOTHYEeCKUX
memOpan. Huromnnaszma. Aapo. Ctpoenue u GpyHKIHH XpoMocoM. MeMOpaHHbIe U
HeMeMOpaHHble opraHouibl. Llutockener. Bkitouenus. OCHOBHBIE OTJIMYUTEIbHBIE
0COOEHHOCTH KJIETOK MPOKApHUOT. OTINUUTENbHbIE 0COOEHHOCTHU KJIETOK DYKapHOT.

Bupycbl — neknerounast popma xu3nu. CrocoObl nepenads BUPYCHBIX
uHbeKIUd U Mepbl NpoPUIAKTUKN BUPYCHBIX 3a0oseBaHuil. Bupyconorus, ee
IIPAKTUYECKOE 3HAUCHHUE.

Knetounsiii MmeTabonm3m. OepMeHTATUBHBIN XapaKTep peakiuii ooMeHa
BELIECTB. JTallbl 3HEPIe€TUYECKOro 0OMeHa. A3poOHOE U aHa3poOHOE bIxaHue. Ponib
KJIETOYHBIX OPTaHOUJIOB B MPOLIECCAX SHEPTETHUECKOro oOMeHa. ABTOTPO(BI U
rerepotpodsr. Dotocuntes. Dazpl GoTOCHHTE3a. XEMOCHUHTES.

Hacnencreennast unopmanus u ee peanusanus B KIeTke. [ eHeTuueckuit Koz,
€ro CBOMCTBa. DBOJIOLMS MTPEACTaBICHUN 0 reHe. COBpeMEHHbIE MPECTaBICHUS O
re’e u renome. brocunres Oenka, peakiiuu MaTpUIHOTO CUHTE3a. Perymsius paboTe
T'€HOB U MPOIIECCOB OOMEHA BEIIEeCTB B KJIETKe. [ eHHAst UHKEHepusl, TeHOMHKA,
nporeomuka. Hapyuienne OMOXUMHUYECKUX MPOLECCOB B KJIETKE MO/ BIUSIHUEM
MYyTarceHOB U HAPKOTE€HHBIX BELIECTB.

Knerounsiii mukn: uHTepdaza u aenenve. MuTo3, 3HadyeHHME MHUTO3a, (a3bl
Muto3za. CoMaTHYECKHEe U TI0JIOBBIC KIETKH. Melo3, 3HaueHne Meitos3a, gasbl Meiiosa.
Meiio3 B JKM3HEHHOM LHKJIE OpraHu3MoB. (DOpPMHUPOBAaHHE IOJOBBIX KIETOK Yy
LBETKOBBIX PACTEHWA M TO3BOHOYHBIX >KUBOTHBIX. Peryisums neneHus KIETOK,
HapyILIEHUs PETYJISIIUK Kak Mpu4rHa 3a001eBaHuil. CTBOJOBBIE KIIETKH.

Opranusm

Ocobennoctu OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX u

MHOTOKJIETOYHBIX OpraHW3MOB. B3auMOCBSI3b TKaHEH, OPraHoB, CUCTEM

OpraHoB KaK OCHOBa ICJIIOCTHOCTHU OpraHnu3ima.



OCHOBHBIE MPOLECCHI, MPOUCXOAAIINE B OpraHU3Me: MUTAHUE U
NUIIEBAPEHKE, IBHXKCHUE, TPAHCTIOPT BEILIECTB, BIICIICHUE,

Pa3ApaKUMOCTb, PEryJIALMs y opranu3MoB. [loanepxanue romeocrasa,
NIPUHIIAI 0OPAaTHOMN CBS3H.

Pa3zmuoxeHnne oprann3MoB. becnosioe v nojioBoe pa3MHoOkeHue. [[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUM. BUIbl OTIOJOTBOPEHUS Y JKUBOTHBIX.
Crioco0bl pa3MHOXKEHHUS Y pPaCTCHUI 1 KUBOTHBIX. [lapTeHorene3. OHTOTeHE3.
DOMOpuonansHOe pa3BuTHe. [locTamOproHansHOe paspuTHe. [IpsMoe u Henpsmoe
pa3BuTHe. JKM3HEHHBIE HUKIIbI PA3HBIX TPYIIN OPraHU3MOB. Perymnsuuns
VHIMBUTyaJIbHOTO pa3BUTHs. [[prurHbI HApYILLIEHUH PAa3BUTHS OPTAHU3MOB.

HcTopusi BOSHUKHOBEHUS U Pa3BUTHUS T€HETUKU, METO/Ibl TEHETUKHU.
['eHeTHueckre TEPMUHOJIOTHS U CUMBOJIMKA. [ 'eHOTHIT U peHoTHI. BeposTHOCTHBII
XapakTep 3aKOHOB T€HETUKH. 3aKOHBI HacleACTBEHHOCTH . MeHiens 1 yClIoBUs UX
BBINOJIHEHUS. [{[UTONOrMuecKkre OCHOBBI 3aKOHOMEPHOCTEMN HACIIEIOBAHUS.
AHaM3upyolee CKpenMBaHue. XpoMOCOMHAs TEOPHUsI HACJIEICTBEHHOCTH.
CueruieHHOE HacyenoBaHue, KpoccuHroep. Onpenenenue noja. ClemieHHoe ¢
I0JIOM HacliegoBaHue. BzanMoaelcTBre aielbHbIX M HeaJlIelIbHbIX T€HOB.
['eneTnueckre OCHOBBI HHAMBHUIYAJIBHOTO pa3BUTHS. [ eHETUUECKOE KapTUPOBAHUE.

['eHetnka yenoBeka, METOABI U3YUYEHHS TCHETUKHU YETIOBEKA.
PenpoayktuBHOE 3710poBbe uenoBeka. HaciaencTBeHHbIe 3a001€BaHMs
YEJI0BEKA, UX MPEIyNPEKICHUE. 3HAUCHUE T€HETUKU JJISI MEJIULIHBI,

STHYECKHUE aCIIEKTHI B 00J1aCTH MEIUIIMHCKON I'eHETHKH.

I'enotun u cpena. Henacnencreennas nsMeHunBocTh. Hopma peaknun
npu3Haka. BapyuanmoHnHslil psx v BapuaimoHHas kpusasi. HacnenctsenHas
M3MCHYHMBOCTE. BUIBI HAacIeACTBEHHON N3MEHYNBOCTH. KoMOMHATUBHAS
W3MEHYMBOCTbh, €€ UCTOYHUKU. MyTaruu, BUAbl MyTaluid. MyTareHsl, UX BIUSHUE
Ha OpraHu3Mbl. MyTaruu Kak mpuIruHa OHKOJIOTHYECKUX 3a00JIeBaHU.
Buesnepnas HacieACTBEHHOCTh U U3BMEHYMBOCTh. DIUTEHETHKA.

Jlomectukanus u cenekius. LleHTpbsl ojoManiHuBaHus )KUBOTHBIX U LIEHTPBI

MPOUCXOKICHHUS KyJIbTYPHBIX paCTEeHUI. METOIBI CENEKINU, X TEHETUYECKUE



OCHOBEI. VIcKycCTBEHHBIN 0TOOP. Y CKOpEHHE U TIOBBIIIEHHUE TOUHOCTH 0TOOpA C
MIOMOIIIbIO COBPEMEHHBIX METOJIOB FT€HETUKHN U OMOTEXHOIOrHU. ['eTepo3uc u ero
UCTOJIb30BaHKE B celeKun. Pacuimpenue reHeTuueckoro pasHooopasus
CEJIEKIIMOHHOTO MaTepuaa: MoJUIUION N, OTAaJIeHHAs THOpUAN3alns,
IKCIIEPUMEHTAJIbHBIA MyTareHes, KJIeTOYHasi HMHXXEHEPUs, XpOMOCOMHAs
MH)KEHEepHsl, TeHHas nHXeHepusi. buo0e30nacHoCTb.
Teopus 3BoJIIOLMU

Pazeutue 3BomonnonHbix uaen. Hayunsie B3risaae! K. Jlunnes u JK.b.
Jlamapka. DBomtonmonHas reopust Y. Jlapsuna. CBUETENHCTBA IBOIIOLUY )KUBOU
MIPUPOJIBL: MTAJIEOHTOJIOTMYECKHE, CPABHUTEIIBHO-aHATOMUYECKHE,
smMbOpuosornieckue, ornoreorpaduyeckue, MOJIEKyIsIpHO-TeHeTHUecKne. Pazputue
npencTaBieHuit o Bune. Bua, ero kpurepuu. [lomymsmus kak gopma
CYILIECTBOBAHUS BUJIa U KAK 3JIEMEHTapHas eAMHULA 3BoTtounU. CUHTEeTHYeCKas
TEOPUS IBOTIOUUHA. MHUKPOIBOJIIONUS U MAKPOIBOJIIOLUSA. JIBUKYIIIUE CUIIBI
HBOJIIOLINY, UX BIMSIHUE HA TeHOQOH nomysinuu. [peiid reHoB u cirydaiinbie
HEHaIpaBJIeHHbIE U3MEHEHUS TeHO(OHIa MOMYJISILUY. Y paBHEHUE
Xapnu-Baitn6epra. MonekynspHO-TeHeTHYeCKIe MEXaHU3MbI HBOIIOLINU. DopMbl
€CTECTBEHHOTO 0TOOpa: JIBWXKYILAsl, CTA0OMIM3UPYIOILast, TU3PYTUBHAS.
DkoJyoruyeckoe u reorpaduueckoe BugooopazoBanue. Hanpasienus u mytu
sBOIIOLMHU. DOPMBI IBONIIOLIMN: TUBEPTEHIINS, KOHBEPIEHLINS, TAPATIIETU3M.
Mexannsmel agantanuid. Kospomonus. Poibs 3BONMIONMOHHON TEOPUH B
(hopMHpPOBAHNHU €CTECTBEHHO-HAYYHOUM KapTUHBI MUPA.

MHuoroo0pa3ue opraHu3MOB U MIPUCTIOCOOIEHHOCTh OPraHU3MOB K Cpejie
oOWTaHus KaK pe3yJibTat 3BOMIOIMH. [IpUHIKIIBI KIacCUpUKALIMK, CUCTEMATHKA.
OCHOBHBIE CHCTEMAaTUYECKHE TPYNIIBI OpraHndeckoro Mmupa. CoBpeMeHHbIE

I10aAX04bI K KJ'IaCCI/I(l)I/IKaIII/II/I OpTraHn3MOB.

Pa3Burue ;xu3HU HA 3emuie

MeTob1 JaTUPOBKHU COOBITUH MPOIILIOr0, TEOXPOHOJIIOTUYECKAs IIKAaIa.

I'mnote3bl IMPOUCXOXKIACHUS )XU3HU Ha 3emire. OCHOBHBIE ATAIbI 3BOJIFOIINH



ounochepsr 3emiu. KiroueBbie COOBITHS B BOIONNUN PACTCHUH U )KUBOTHBIX.
BrimMupanue BUI0B U €ro NPUYUHBI.

CoBpeMeHHbIe MPeICTaBICHHS O MPOUCXOKICHUN YEeJIOBEKA.
CucremaTHueckoe MoJoKeHHe YelloBeKa. DBoonus yenoBeka. dakTopbl
HBOJIIOLIMM YeioBeKa. Packl uenoBeka, MX MPOUCXOXKACHUE U €TMHCTBO.

Opranu3mbl ¥ OKpYKaoIas cpeaa

Okosoruueckue (HakTopbl U 3aKOHOMEPHOCTH X BIUSHUS HA OPraHU3MBI
(IpUHIMI TOJIEPAHTHOCTH, TUMUTHpYIoUE GakTopsl). [Ipucnocobnenws
OpPraHU3MOB K JIEHCTBHIO SKOJOTHYECKHX (aKTOpOB. bruonoruueckue puTMel.
B3aumopeiicTBue 3koa0ruyeckux (GakTopoB. DKOJIOrMUecKas HHUILIA.

buoreonenos. Oxocucrema. Kommnonentsl skocuctemsl. Tpoduueckue
ypoBHU. Tunsl nuieBbix neneu. [Tumesas cets. KpyroBopoT BelecTs U MOToOK
SHEPruu B FIKOcUcTEME. broTHueckne B3auMOOTHOILIEHUSI OPTaHU3MOB B
skocucteme. CBolicTBa skocucteM. [IpoyKTUBHOCTB 1 OMoMacca 3KOCUCTEM
passbix TunoB. Cykueccus. Camoperymsiuus skocucteM. [locnencTsust BausiHus
NEeSTENbHOCTH YeJIOBEKa Ha S3KocucTeMbl. Heo0X01uMOCTh COXpaHeHUs
O61opa3zHO0Opa3rs IKOCUCTEMBI. ATPOIICHO3bI, UX OCOOEHHOCTH.

VYuenue B.U. Bepnanckoro o 6uocdepe, Hoochepa. 3aKOHOMEPHOCTH
cymecTBoBanus 6nochepsl. KommoneHTs! 6uocdeps! u ux poiib. KpyroBopoTst
BeniecTB B Onocepe. bruorennas murpaiust atomoB. OCHOBHBIE OMOMBI 3eMJTH.

Ponb uenoBeka B 6uocdepe. AHTPONIOreHHOE BO3/IECTBHE HAa Oocdepy.
[IpupoaHbie pecypchl U palluOHAILHOE IPUPOIOIOIb30BaHHE. 3arpsa3HEHNE
ouocdepnl. CoxpaHeHHe MHOTO0Opa3usi BUJIOB KaK OCHOBA YCTOWYMBOCTH
ounocdepsl. BoccranoBurenbHas sxonorus. [[pobieMbl ycTOHYMBOTO pa3BUTHS.

[lepcriekTHBBI pa3BUTHSI OMOJIOTUIECKUX HAYK, AKTyaJIbHbIC

poOJIeMbl OMOJIOTHH.



IIpuMepHbIi nepeveHb JJa00PATOPHBIX U MPAKTHYECKUX padoT (Ha

BbIOOP y4HUTeJIfA):

Hcnonb3oBaHue pa3IMYHbIX METOAOB MIPU

U3y4eHUU OUOJIOTUYECKUX OOBEKTOB.

TexHnKa MUKPOCKOTIMPOBAHUS.

N3yueHue KJIeTOK pacTeHUI U )KUBOTHBIX 110 MUKPOCKOIIOM Ha

rOTOBBIX MUKpOIIpenaparax 1 ux onucanue. [Ipurorosienue,

paccMaTpUBaHUE U ONKMCAHUE MUKPOIIPENApaTOB KIETOK

pacteHuil. CpaBHEHUE CTPOEHUS KJIETOK PACTEHUM, )KUBOTHBIX,

rpuboB U 6akTepuid. M3yueHnue NBUKEHHS [IUTOTIIA3MBI.

N3yuenue mia3moinsa U JeIia3Moin3a B KIETKaxX KOXKUILIbI

nyka. M3ydenue pepMEeHTaTUBHOIO pacIIEIIEHUsI IEPOKCUAA

BOJIOPO/Ia B PACTUTENIbHBIX U dKUBOTHBIX KJIETKaX.

OO6Hnapy>xeHue 0elIKOB, yTIEBOIOB, TUMHIOB C IIOMOIILIO

Ka4yeCTBEHHBIX peakuuid. Beinenenne JJTHK.

W3ydeHne kaTalTuTHYeCKON aKTUBHOCTH (PepMEHTOB (Ha MpUMepe aMHIIa3bl

WM KaTanassbl).

Habnronenne MuTo3a B KJI€TKaX KOHUMKA KOPEIIKA JTyKa Ha

TrOTOBBIX MUKpOIIpenaparax.

N3ydenne XxpoMoCOM Ha rOTOBBIX MUKponpenaparax. M3yduenue

CTaaui Melo3a Ha TOTOBBIX MUKpoIpenapaTax. M3ydeHue CTpoeHus

MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpoIpenapartax. Pemenue

AJIEMEHTAPHBIX 33/1a4 IO MOJIEKYJISIpHOI Ouosnoruu. BrisiBieHue

MPU3HAKOB CXOJICTBA 3apObIIIEH YeIOBEKA U APYTUX MO3BOHOYHBIX

KUBOTHBIX KaK JI0Ka3aTelIbcTBO UX pojacTBa. CocTaBlieHHE

AJIEMEHTAPHBIX CXEM CKPEIIMBaHUs. Penienne reHeTHYecKux 3aad.
N3yuenue pe3ysbTaToB MOHOTHOPUIHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y
npo3oduiel. CocTaBlieHHE U aHAIU3 POJOCIOBHBIX YenoBeka. 3yuenue
W3MEHYMBOCTH, TIOCTPOCHUE BAPUALMOHHOTO PsJIa U BApUALIMOHHOW KPUBOM.

Onucanue ¢penoruna. CpaBHEHUE BUAOB 110 MOP(POJIOTHUECKOMY KPUTEPHIO.



Omnwucanue MpUCIOCOOICHHOCTH OPTaHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.
BrrsiBiienue mpucrnoco01eHnit OpraHu3MOB K BIHSHHUIO Pa3ITUYHBIX KOJIOTHISCKHX
(hakTOpOoB.

CpaBHEHHE aHATOMUYECKOTO CTPOCHHS PACTCHUN Pa3HBIX MECT OOMTAHMUS.
Mertobl u3MepeHus: GaKTOPOB CPeIbl OOMTAHUSL.

W3ydeHne SKOJIOTUUECKUX aIaNTalui 9eIoBeKa.

CocraBieHHE MUIIECBBIX LETICH.

N3ydenue u onucaHne SKOCUCTEM CBOEH MECTHOCTH.

MonenupoBaHue CTPYKTYp U MPOIECCOB, MPOUCXOIALINX B IKOCHCTEMAX.

OI.IGHK& AHTPOIIOT'CHHBIX W3MEHEHUH B mpupoac



