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1. HOACHUTEJIBHASA 3AIIMCKA

1.IlosicHUTEILHAA 3AIUCKA

Pabouas nmporpamma npeameTHoro Kypca no 6uosoruu B 11 kimacce cocraBinena

Ha OCHOBAaHHMU.

- ®denepanpHoOTO 3aK0HA OT 29 nexadpst 2012 r. Ne 273-D3 «O6 o6pa3zoBaHuy B

Poccuiickoit denepannm»;

- [Ipuka3za MunncrepctBa obpasoBanus u Hayku P® ot 07.06. 2017 . N 506 «O
BHECCHHH N3MEHEHUH B (eiepaabHblii KOMIIOHEHT TOCYIapCTBEHHBIX
00pa30BaTeNIbHBIX CTAHIAPTOB HAYAIBHOTO O0IIEr0, OCHOBHOI'O OOIIEro U CPEHETO
(mosHOTO) 00I1IIET0 0Opa30BaHMs, YTBEPKICHHBIN TPHUKa3oM MUHUCTEPCTBA

obpazoBanusi Poccuiickoit ®enepannu ot 5 mapta 2004 r. N 1089»;

OO0uue e 00pa3oBaHus MO MpPeIMeETy.

N3ydenne nmpenMeTHOro Kypca no 6uosioruu B 11 kiacce HampaBieHO Ha JOCTUKEHUE
CIECIYIOIIUX LIEJIECH:

- 1. OcBoeHue 3HaHUN 00 OCHOBHBIX OMOJIOTHYECKHX TEOPHUSX, UJEAX W MPUHIUIAX,
ABJISIFOLMXCSL COCTAaBHOM 4aCThIO COBPEMEHHOM €CTECTBEHHOM KaApTUHBI MUPA.

2. OBnajgeHHds YyMEHHUSMH XapaKTEPU30BaTh HAyYHBIC OTKPBITHS B 00JacTH
OWONIOTUM;, YCTAaHABJIHMBATh CBA3b MEXAY pa3BUTHEM OHOJOTMM U  COLUAIBHO
ATUYECKUMH, FKOJIOTUYECKUMU MPOOIeMaMu YeJI0OBEYECTBA; CAMOCTOSITEILHO MTPOBOJIUTH
OMOJIOTUYSCKHUE HCCIIeJOBAHUS (HabmonieHue, WU3MEpEHHE, JKCIIEPUMEHT,
MOJICTTUPOBAHNE) U TPAMOTHO OPOPMIISITH TTOTYYEHHBIC PE3YIIbTATHI.

3. Pa3BuTHe mO3HaBATENbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPUYECKUX
crocoOHOCTEH B Ipoliecce U3yueHus Mpo0IeM COBPEMEHHOW OMOIOTHYECKOM HAyKH.

4. Bociutanue yOSKJICHHOCTH B BO3MOYKHOCTH TIO3HAHMS 3aKOHOMEPHOCTEH KUBOM
MPHUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH.

5. Wcnonp3oBaHue MpUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM XU3HH IS
OLECHKM TMOCIEACTBUMA CBOEH [JEATEJIBHOCTA IO OTHOLICHUIO IO OTHOLICHUIO K
OKpYXarolleil cpesie, COOCTBEHHOMY 3/I0pPOBBIO.



3a1aun:

1.®opMupoBaTh CHCTEMY 3HAHHMHA 110 TJABHBIM TCOPETHYECKHUM 3aKOHAM
OunoJIoruy.

2.CoBepIIEHCTBOBATh yMeHue peuiaTthb Ouosiornyeckue 3a1a4u
PENPONYKTUBHOTO, IPUKJIAJHOTO U TBOPYECKOTO XapaKTepa

3.Pa3BuBaTh KIIIOYCBBIC KOMIICTCHIINH: yqe6H0 - IIO3HaBaTCJIbHBIC,
I/IH(I)OpMaLII/IOHHBIe, KOMMYHHWKAaTUBHBIC, COIIUAJIbHBIC.

4.Pa3BuBaTh OMOJIOTMYECKYI0O MHTYUIUIO, BEIPAOOTATh OMpPEACIECHHYIO TEXHUKY,
4TOOBI OBICTPO CIPABUTCS C MPEIJIOKEHHBIMU SK3aMEHAIIMOHHBIMU 3aJaHUSIMH.



I[Inanupyembie pe3ybTaTbl 0CBOEHHA Y4eOHOro npeamera «Pemenne 6mojoru4ecknx
3aJa4 B Xoae noaAroroBku Kk EI'»
Juunocmmuule pezynomamot:

peanu3anus 3TUYECKUX YCTAHOBOK IO OTHOIICHHUIO K OHOJIOTMYECKUM OTKPBITHUSIM,
MCCJIEIOBAHMSIM U UX pE3yJIbTaTaMm;

IpU3HAHHE BBICOKON LEHHOCTU JKU3HHM BO BCEX €€ MPOSBICHUSIX, 3J0POBbSI CBOETO U
JPYTuX JIO/IeH, peanu3alysi yCTaHOBOK 3/J0POBOTO 00pa3a jKU3HU;

c(OpMUPOBAHHOCTh MO3HABATENbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IOJIyY€HHE HOBOTO
3HaHUA B 00JacTh OMOJOTHH B CBA3M C Oyaylell nmpogecCHOHANbHON IeATEIbHOCTHIO
Wik OBITOBBIMHU IPOOJIEMaMH, CBSI3aHHBIMH C COXPAHEHHEM COOCTBEHHOTO 3JI0pPOBbS U
HKOJIOTHYECKOH Oe30MacCHOCTH.

Memanpeomemmnuvie pezynromamal:
OBJIQJICHHE COCTABIISIOIIMMH HCCIIEIOBATEIHCKON U MPOEKTHOM JEATEIbHOCTH, B TOM
Yuclie YMEHUEM BHUAETHh MPOOJEeMYy, CTaBUTh BOIPOCHI, BBIIBHIaTh TUIIOTE3bl, JaBaTh
ompezieNieHus] MOHATUSAM, KIAacCU(PUIUPOBATh, HAOII0/IaTh, MPOBOJUTH IKCIIEPUMEHTHI,
JIeNIaTh BBIBOJIBI U 3aKJIIOUEHUS, OOBSICHSITH, JOKA3bIBaTh, 3AlIUIIATH CBOU HJIEH;
YMEHHE PadOTaTh C Pa3HBIMH WUCTOYHHKAMHU OHOJOTUYCCKOW WH(POPMAIUU: HAXOIUTH
OMOJOTHYECKYl0 MH(QOpPMAIMIO B Pa3UYHBIX MCTOYHHKAX (TEKCTE y4yeOHHMKA, HAYYHO-
MOMYJISIPHOM UTEpaType, OHOJOTHYECKHX CIOBApsAX U CIPABOYHHMKAX); aHATU3UPOBATH
U OLIEHUBaTh HH(GOPMAIUIO, TPEOOPa30BHIBATh €€ U3 OJAHON (GOPMBI B IPYTYIO;
yMEHHUE aJeKBaTHO HWCIIOJIb30BaTh PEUYEBBIC CPEACTBA I JUCKYCCUU W apryMEHTAIH
CBOEH MO3UIMHU, CPABHMBATh pPa3HblE TOUKH 3pPEHHs, apryMEHTHPOBATh CBOK TOYKY
3pEHMs], OTCTauBATh CBOIO MO3UIHIO;
CIIOCOOHOCTh BBIOUpATH I1I€JIEBBIE M CMBICIIOBBIE YCTAaHOBKH B CBOUX JE€HCTBUSIX,
MOCTYIKaX IO OTHOLLIEHUIO K KMBOM MPUPOJIE, 310POBbI0 CBOEMY M OKPYKAIOIIHX.

Ilpeomemnuie pezynomamor:
B nosnasamenvnoii (unmennekmyanvhoii) cipepe:

XapakTEepUCTHKa  COJACpX aHHUA  OWOJIOTMYECKUX  Teopuil  (KJIETOYHOH  TeopuH,
sBosroIIMOHHOM Teopuu Y. Jlapsuna), yuenus B.W. Bepnaackoro o 6uocdepe, 3akoHoB I
MeHens, 3aKOHOMEPHOCTEN M3MEHYMBOCTH, BKJIaJa BBIJAIOLIUXCS YYEHBIX B pa3sBUTHE

OMOJOTrUYECKON HAYKH;

BBIJICJIEHUE CYIIECTBEHHBIX NMPHU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK, OPraHU3MOB,
BUJIOB, 9KOCHCTEM, OMocdepbl) U MpoleccoB (0OMEH BEleCcTB, pa3MHOXKEHHE, JIEJICHUE
KJIETKH, OIUIOJIOTBOPEHUE, JEHCTBUE HCKYCCTBEHHOIO U €CTECTBEHHOTO OTOOpOB,
dbopMHUpOBaHWE MPUCTIOCOOIEHHOCTH, OOpa3OBaHHWE BHUIOB, KPYrOBOPOT BEIIECTB H
IpeBpallleHre SHEPTUH B 3KocHucTeMax u ouocdepe);

oO0BbsicHeHHe ponu Ouojoruu B (OPMUPOBAHMM HAYYHOTO MHUPOBO33PEHMS: BKJIaJa
OMOJIOTHYECKUX TEOpUH B (OPMHUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI
MHUpa; OTPUIATETHFHOTO BIMSHUS AIKOTOJsS, HUKOTHHA, HAPKOTHYECKHX BEIIECTB Ha
pa3BUTHE 3apojblllla 4YEJOBEKa; BIMSHHUS MYTareHOB Ha OpraHu3M 4eJOBeKa,
9KOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBbI; NMPUYMH 3BOJIOLUHU, W3MEHIEMOCTH BHJIOB,
HACJICICTBEHHBIX 3a00JICBaHMI, MyTallUi, yCTOMYUBOCTH U CMEHBI SKOCUCTEM;



IIPOBEJCHUE JI0KA3aTEIbCTB (apryMEeHTalMs) €IUHCTBA >KMBOW M HEXHMBOW IPHUPOJBI,
pPOJICTBA JKMBBIX OPraHW3MOB; B3aUMOCBSA3€H OpPraHU3MOB M OKpPYXKAIOLIEH Cpenbl;
HEO0OXOIUMOCTH COXPAHEHUS MHOTOO0pa3us BUOB;

YMEHHME I10JIb30BAThCsl OMOJIOTNYECKON TEPMUHOIOIMEN U CUMBOJIMKOM;

pellieHHuEe 3JIEMEHTApHBIX OMOJOTMYECKUX 3a7ad, COCTABJICEHUE 3JIEMEHTAPHBIX CXEM
CKpEIIMBAHUS U CXEM [IEPEHOCA BEILIECTB U SHEPTUU B SKOCUCTEMAX (LIETIH IUTaHMS);
onucaHue ocobeit Mo MopPoIOrnIecKOMy KPUTEPHIO;

BBISIBJICHHME HW3MEHYMBOCTH, MPHUCIOCOOIEHUI OpraHu3MOB K cpele OOUTaHWs,
HMCTOYHUKOB MYTareHOB B OKpY»Karolleil cpese (KOCBEHHO), aHTPOIOT€HHBIX U3MEHEHHM
B OJKOCHCTEMaxX CBOEH MECTHOCTH; HM3MEHEHHIl B JSKOCHCTEMax Ha OMOJOTHYECKUX
MOJIENISX;

CpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XMMHUECKUN COCTAB KUBOW U HEXKUBOW MPHUPOJIBI,
3apojblllla YeJIIOBEKa W JPYruX MIICKONUTAIOLUX, HPUPOJHBIE SKOCHUCTEMBI U
arpo’KOCUCTEMBI CBOEM MECTHOCTH), MPOILIECCOB (€CTECTBEHHBIH W HUCKYCCTBEHHBIN
oTOOp, MOJOBOE M OECroioe pa3sMHOXKECHHE) T (OPMYJIMPOBKA BBIBOJOB Ha OCHOBE
CPaBHEHHSI.

B yennocmno — opuenmayuonnoii cghepe:
aHaJIM3 U OLCHKA pa3IMYHbIX THIIOTE3 CYHNIHOCTH XKU3HU, MPOUCXOKIACHHA YCIIOBCKA U
BO3HUKHOBCHUSA KU3HU, IrI100aJbHBIX DKOJIOTHYECKUX HpO6JI€M n HYTef/'I HUX pCIICHMUA,
TIOCJICICTBHI COOCTBEHHOH JIESATEIBHOCTH B OKPY)KAaIOIIEH cpene; OMOJOrHYecKoi
UHpOpMaLNK, NT0JIy4aeMOH U3 pa3HbIX HCTOYHHUKOB;
OIICHKA JTHYECKUX AaCICKTOB HCKOTOPBLIX I/ICCJ'ICJIOBaHI/Iﬁ B 001acTH OHMOTEXHOJOTHHU
(KJIIOHUPOBAHUE, HICKYCCTBEHHOE OIIJIOZI0TBOPEHHE, HAIIPAaBICHHOE N3MEHEHHE T€HOMA).
B cpepe mpyooesoii oeamenvnocmu:
OBJIAICHUC YMCHUSAMU W HaBbBIKaAMHU IMOCTaAHOBKHU OMOJIOTHYECKUX OKCIICPUMCHTOB U
00BSICHEHUS UX PE3YIbTATOB.

Ooyuarowiuiica Hayuumcs:

OLICHMBATh POJIb OMOJIOIMYECKUX OTKPBITUN U COBPEMEHHBIX MCCIEIOBAaHUMN B Pa3BUTHU
HAyKH U B MPAKTUUYECKON JESITEIbHOCTH JIIOJEH;

OLICHUBATh poJib OWOJNOrHU B (OPMUPOBAHMM COBPEMEHHOW HAaydyHOH KapTHHBI MHUpAa,
IIPOTHO3UPOBATH MEPCHEKTUBbI Pa3BUTHS OMOJIOTHH;

yCTaHaBJIMBATh U XapaKTE€PU30BaTh CBSA3b OCHOBOMOJIATAIOIINX OMOJIOTHYECKUX MOHSATHIM
(keTka, opraHusM, BUJ, 3KocucTeMa, Ouocdepa) ¢ OCHOBOMOJIAraloUMU MOHATUIMU
JIPYTUX €CTECTBEHHBIX HaYK;

00OCHOBBIBAaTh CHCTEMY B3IJISIIOB Ha JKUBYIO MPHUPOLY M MECTO B HEW 4YeloBeKa,
NpPUMEHsISI OMOJIOTUYECKHE TEOpUH, YYEHHUs, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMATb
IPaHULbI UX TIPUMEHUMOCTH;

IPOBOJUTHh Y4E€OHO-HCCIIEIOBATENbCKYIO JEATEIbHOCTh 110 OHOJIOTHUH: BBIABUIaTh
TUIOTE3bl, IJIaHUPOBaTh paboTy, oTOMpaTh U MpeoOpa3oBbIBaTh HEOOXOIUMYIO
UHPOPMALIMIO, IMPOBOAUTh AKCIEPUMEHTHI, HMHTEPIPETUPOBATh PE3yJbTaThl, JAEIaTh
BBIBOIbI HA OCHOBE ITOJIyUYE€HHBIX PE3YJIbTATOB;

BBISBIISITH 1 OOOCHOBBIBATH CYILIECTBEHHbIE OCOOCHHOCTH Pa3HbIX YPOBHEH OpraHu3aIiu
KHU3HHU;



YCTaHABIIMBATh CBSA3b CTPOCHUS M (YHKIIMI OCHOBHBIX OMOJOTHYECKUX MAKPOMOJICKY,
UX pOJIb B IIPOIECCaX KIETOYHOIO MeTaboIn3Ma;

peware 3aJa4yd Ha omnpeneneHue mnocieaoBarenbHocT HykieotnaoB JHK u mPHK
(MPHK), antuxomonoB TPHK, mocienoBaTeIbHOCTH aMUHOKUCIOT B MOJICKYJie Oelka,
MIPUMEHSS 3HAHUS O PEAKLUSAX MATPUYHOTO CHHTE3a, '€HETUYECKOM KOJE, MPUHLUIIE
KOMILJIEMEHTApHOCTH;

JIeNaTh BBIBOABI 00 HW3MEHEHHUSX, KOTOPBIC MPOU3OHAYT B MPOIECCax MATPHUIHOTO
CUHTE3a, B Clly4ae U3MEHEHUs M0Cie10BaTeabHOCTH Hykineotu10B JIHK;

cpaBHHMBaTh (Da3pl JENCHUS KICTKH, peIlaTh 3aJauyd Ha ONpEACIICHUE W CPABHCHHE
KOJIMYeCcTBa reHeTu4Yeckoro marepuana (xpomocom u JIHK) B kineTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (ha3ax KIETOYHOIO IIUKJIA;

BBISIBIISAITh CYIIECTBEHHBIE MPU3HAKUA CTPOCHHUSI KIIETOK OPraHU3MOB pa3HBIX IAPCTB
KUBOW TIPUPOABI, YCTAHABJIMBAaTh B3aUMOCBS3b CTPOCHHUS W (YHKIUH YacTed W
OpPraHOMIOB KJIETKU;

000CHOBBIBaTh B3aWMOCBSI3b ITUIACTUYECKOTO U DHEPTETUYECKOTO OOMEHOB; CPaBHHBATH
MPOLIECCHl TIIACTUYECKOTO M DHEPreTUYECKOro OOMEHOB, MPOUCXOJSIIMX B KIIETKaX
JKUBBIX OPTaHU3MOB;

OTPENIETATh KOJTUYECTBO XPOMOCOM B KJIETKAX PACTEHHM OCHOBHBIX OT/EJIOB HA Pa3HBIX
sTanax >KU3HEHHOTO IUKJIA;

peliaTh TeHeTUYECKUE 3a]]a4i Ha AUTUOPUTHOE CKpEIIMBaHKe, CIEIUICHHOE (B TOM YHCIIe
CLICIUIEHHOE C [I0JIOM) HacJeI0BaHUE, aHATU3UPYIOLEe CKPEIIMBAaHUE, IPUMEHSS 3aKOHbI
HACJIECTBEHHOCTU ¥ 3aKOHOMEPHOCTH CIETVIEHHOTO HACJIEI0BaHUS;

pacKkpbIBaTh MIPUYUHBI HaCJIEeICTBEHHBIX 3a00JIeBaHU, apryMeHTUPOBaTh
HEO0OXOIMMOCTh MEp MPEAYIPEKACHHUS TAKUX 3a00JICBaHU;

CPaBHHMBATh Pa3HbIE CIIOCOOBI PA3MHOKEHHUS OPTaHHU3MOB;

XapaKTepU30BaTh OCHOBHBIC ATAIIbl OHTOT€HE3a OPTraHNU3MOB;

BBISIBJIATh TIPUYMHBI M CYIIECTBEHHBIE MPU3HAKK MOJIU(DUKAIMOHHON W MYyTallMOHHOW
W3MEHYMBOCTH; OOOCHOBBIBATH POJIb U3MEHYMBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM
oTbope;

000CHOBBIBATh 3HAYEHUE PA3HBIX METOJIOB CEJIEKIIMM B CO3JaHUU COPTOB PACTCHHM,
MOPOJT )KUBOTHBIX M IIITAMMOB MUKPOOPTaHU3MOB;

000OCHOBBIBAaTh NPUYUHBI W3MEHSIEMOCTH ¥ MHOrooOpa3us BHJOB, MPUMEHSISI
CHHTETUYECKYIO TEOPHIO IBOJFOINH;

XapakTepU30BaTh MOMYJALMI0 KAaK €AUHUILY SBOJIOLMH, BHUJI KAaK CHUCTEMATHYECKYIO
KaTerOpHIO U KaK pe3yJabTaT 3BOJIOLUY;

YCTaHaBIUBATh CBSI3b CTPYKTYPHI U CBOMCTB HKOCHUCTEMBI;

COCTABJISITh CXEMBI IEpPEHOCa BEIIECTB W DHEPrUU B OIKOCHUCTEME (CETH TUTaHMUS),
MIPOTHO3UPOBATH WX M3MEHEHHUSI B 3aBUCHMOCTH OT U3MEHEHHS ()aKTOPOB CPE/IBI,
apryMEHTHPOBATh COOCTBEHHYIO IMO3HUITUIO 110 OTHOIIEHUIO K IKOJIOTHYECKUM TTpobIeMam
Y TIOBEJICHUIO B IPUPOJIHOM CPENIE;

000CHOBBIBaTh HEOOXOAMMOCTh YCTOWYUBOTO pa3BUTHS KaK YCIOBHS COXpaHCHHS
ouocdepsr;

OIICHUBATh MPAKTUYECKOE M HTHUYECKOE 3HAUYCHHE COBPEMEHHBIX HCCIIEIOBAaHUN B
OMOJIOTUY, METUITHE, SKOJIOTHH, OMOTEXHOJIOTHH; 00OCHOBBIBATh COOCTBEHHYIO OILICHKY;



BBISBIISITH B TEKCTE€ OMOJIOTMYECKOTO COZAEp)KaHUs MpoOJIeMy M apryMEHTHPOBAHHO ee
OOBACHATE;

IPECTaBIATh OMOJOTHUECKYI0 HH(OPMAIIMIO B BUI€ TEKCTA, TAOIHUIIBI, CXEMBI, rpaduka,
IUarpaMMbl M JleNaTh  BBIBOJBI  HA OCHOBAaHMM  IPEJCTABICHHBIX  JIaHHBIX;
npeoOpa3oBbIBaTh TIpaduK, TAONUILy, AWArpaMMy, CXeMy B TEKCT OHOJOTHYECKOTro
COZIepIKaHHUSI.

3. [lTannpyemblie pe3yabTathl padoueii mporpammsl « buosorus 10 kiace»

OpPraHU30BBIBATh U MPOBOJAUTH MHIMBUAYAIBHYIO HCCIEA0BATEIbCKYIO JAESTEIbHOCTD MO
O6uosnornu (Wim pa3padaThiBaTh HMHIMBUAYaJIbHBI HPOEKT): BBLABUIaTb TMIIOTE3bI,
IUTAHUPOBATh PadoOTy, OTOMpaTh M MPeoOpPa3OBBIBATH HEOOXOAMMYIO WH(OPMAIIHIO,
IPOBOAMTDH KCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIbTAThI, J€JIaTh BbIBOJbI HA OCHOBE
MOJIyYEHHBIX PE3Yy/IbTaTOB, IPEACTABIATH IPOIYKT CBOUX HCCIIEI0BAaHUI;
IPOTHO3UPOBATH MOCIEICTBUS COOCTBEHHBIX UCCIIEOBAHUI C yUETOM 3TUYECKHX HOPM U
HKOJIOTHYECKUX TPeOOBAHUH;

BBIJICJIATh CYLLECTBEHHbIE OCOOCHHOCTH >KU3HEHHBIX IMKIIOB HpPEICTABUTENICH pa3HbIX
OTJIEJIOB PACTEHUM M THUIIOB >KUBOTHBIX; M300pakaTh LUKJIBI Pa3BUTHUS B BHJIIE CXEM;
AQHAIN3UPOBAaTh M HUCIOJIB30BAaTh B PEIICHWH YYEOHBIX U MCCIEAOBATEIbCKUX 3aj]1ad
MH(POPMALIHIO O COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHH, METUIIMHE U SKOJIOTUH;
apryMeHTHpOBaTh HE0OX0IMMOCTh CHHTE3a €CTECTBEHHOHAY4YHOI'0 u
COLIMOTYMaHUTAPHOT'O 3HAHUS B 3110XY HHPOPMALIMOHHON [IUBWIN3AIINH;

MOJIEIUPOBaTh M3MEHEHHE SKOCHUCTEM IOJ BIMSHUEM Pa3IMUYHBIX TpymHn (pakTopoB
OKpYXKaroIlel Cpeibl;

BBISIBJISITH B TIPOLIECCE UCCIIEOBATEILCKOM NEATENBHOCTH MOCIEACTBUS aHTPOIIOT€HHOTO
BO3JICUCTBUSI HA DHKOCHUCTEMBbI CBOEr0 pErMoHa, NpeasaraTb CHocoObl CHUXKEHUS
AQHTPOIIOTEHHOT'O BO3JIEHCTBUS HA DKOCUCTEMBI;

UCIIOJIb30BaTh IMPUOOPETEHHbIE KOMIETEHLIMH B IMPAKTUYECKON JAESITENbHOCTH H
NOBCEIHEBHOM KHU3HM, AT MPHOOPETEHHs OIbITa JEATEIbHOCTH, NPEAIECTBYIOIIEeH
npodeccHOHAIbHOM, B OCHOBE KOTOPOH JIEXKHUT OMOJIOTHS KaK y4eOHBIH peaMeT.



Conep:xanue yue0Horo npeamera «Pemenne 6M010ru4ecKux 3a1a4 B Xo/ie MOATOTOBKH K
EI'».
34 4 (1 4 B HeeT10)

BBeagenue — 2 yaca

Bseoenue 6 npedmem. 3akpenJieHHMe OCHOBHOIO COJepPKAHMSA TeM B Xoje pelieHus
0MOoJOrMYecKHX 3a/1a4: buosorus - Hayka 0 )KM3HU U €€ 3aKOHOMepHOCTsX. [Ipeamer, 3anaun,
MeTOoAbl M 3HaueHue Ouonoruu. CBs3p OMONOTMH C APYTUMH HayKaMH, €€ MECTO B CHCTEME
€CTECTBEHHOHAYYHbIX M OMOJOIMYECKUX AMCUUIUIMH. buosorus B cucteme KyabTypbl. Mecto
O6uonoruu B (OpMHUPOBAHMHM HAYYHOTO MHPOBO33PEHHS M HAy4YHOW KapTHHBI Mupa. OCHOBHBIE
npu3Haku xkuBoro. OnpeseneHne NOHATHS <OKM3HBbY. buosnoruueckas ¢gopma CylecTBOBaHUS
MaTepuu. YPOBHHU OpraHU3alMM KUBOM MaTepuH U NPUHLMIBI UX BblAENEHUs. Pewenue 3a0au
no meme « OcrnosHwvle ceoticmeéa d4cuo20. CUCEMHAA OP2AHUAYUS HCUSHUY

Paspnen 1. Pemenne 3axa4 mo reme «MostekyJisspHasi 0u0JIOTHs» - 6 4acoB

Xumuueckuu cocmag knemxu. Heopeanuueckue eeujecmea. XuMUYECKUE FIEMEHTHI U UX POJIb B
kieTke. Heopranuueckue BellecTBa M UX poOJib B )KU3HEIACATEIBHOCTH KIIETKU. Boja B KieTke,
B3alMOCBSA3b €€ CTPOCHHUSA, XUMHUYECKMX CBOWCTB U Ouonormueckod ponu. Comu
HEOPraHMYECKUX KHUCIIOT, UX BKJIAJ B 00ECIIeUeHUE )XKU3HEACITEIbHOCTH KICTKH U MOJIepKaHue
romeoctasa. Monbl B kierke, ux (QyHkuuu. OCMOTHYECKOE NaBIEHHE U TYprop B KIETKE.
BydepHbie cucTemMbl KIETKH.

3akpenJieHue OCHOBHOI'O COJIePsKAHUS TeM B X0j1€ pellleHHUs OMOJ0rMYeCKHX 3a1a4:

Xumuueckuu cocmag kiemku. Yzneeoowi. Jlunuowvl. YTieBoJpl B )KU3HEEATEIBHOCTH PACTEHUIH,
KUBOTHBIX, TIpuboB U Oakrepuil. CTpyKkTypHble U (DYHKIMOHAIBbHBIE OCOOEHHOCTHU
MOHOCAXapuJ0B M JucaxapuaoB. buononaumepsl - nojaucaxapujibl, CTPOCHHE U OMOJIOrHYecKas
poib. JKupbl M JMOUABIL, OCOOEHHOCTH HUX CTPOCHMs, CBA3aHHBIE C (DYHKIIMOHAJIBHOU
AaKTUBHOCTBIO KJIETKH. benxku. OpraHuuyeckrue BellecTBa KJIETKU. buomonnmepsl — O€nKH.
CrpykTypHast opraHuzanus OenkoBbIXx Moiekyna. CBoiictBa OenkoB. JleHarypauus u
peHatypauusi — OMOJIOTUYECKUI CMBICT U 3HaueHue. OyHKIUU OeNKOBBIX MOJIEKYl. DepMEHTHI,
UX poib B OOECIEYEeHMHM NpOLEeccoB XKu3HeaesaTenpHocTH. Kiaccudukanus ¢epmMeHToB.
HyxnenHnoBble kucnotsl, ux poib B kierke. Mcropus nsydenus. JIHK — monekyna xpaHeHus
HacnencTBeHHON nHpopmanuu. CtpykrypHas opranuzanus JIHK. Camoynsoenne /IHK. PHK,
€€ BHJIbl, OCOOEHHOCTH cTpoeHuss M (yHKUHOHHpoBaHUS. AT®D — OCHOBHOW aKKyMyJIsTOp
sHepruu B kietke. OcobeHHOCTH CTpoeHus: MoieKy bl U GyHKkiun AT®. Butamunsl, ctpoeHue,
MCTOYHUK MOCTYIJIEHUS U POJIb B OpraHU3MeE U KJIETKE.

Pa3nen 2. Pemenne 3axa4 no reme «llurosorus» -11 yacos

3akpenjieHue 0OCHOBHOI'O COJAEP:KAHUS T€M B X0j€ pPellleHHusI 0HOJI0TMYeCKHX 3a1a4;

Lumonozus xax nayxa. llpenMer, 3agaun WM METOABl COBPEMEHHOM UIHWTOJIOTMH. MecTo
IIUTOJIOTUH B CHUCTEME €CTECTBEHHOHAYUHBIX M OMOJIOTMYECKMX Hayk. Vcropus pa3BUTHA
nuTojoruu. TeopeTHMueckoe W TMPaKTUYECKOe 3HAUYECHHE ILUTOJIOTMYECKUX HCCIIEOBAaHUNA B
MeUIUHE, 3/]paBOOXPAHEHHUH, CEIbCKOM XO3SHCTBE, JeJie OXpaHbl MPUPOIBI U APYrux chepax
4yenoBedeckon aesaTenbHOCTH. Mctopusa ortkpeitme knetku. Knerounas teopusi. OCHOBHBIE
MIOJIOKEHUSI TEpBOM KiIeTOYHOW Teopuu. CoBpeMEHHas KIIETOYHAas TEOpHUs, €€ OCHOBHBIE
MOJIOKEHUS M 3HauyeHue I pa3BUTHs Ouonoruu. Cmpoenue Kiemku u e€é opeaHouobi.
[Tna3zmatuyeckas memOpaHa u 06oouka kieTku. CTpoenue MeMOpaHbl KJIeToK. [[poHnKHOBeHHE
BEIIIECTB 4epe3 MEeMOpaHy KJIETOK. Buabl TpaHCHOpTa BELIECTB 4epe3 LUTOIUIa3MATUYECKYIO
MeMOpaHy KJIETOK (TTaCCUBHBIN M aKTUBHBIA TPAHCHIOPT, SK30LUTO3 U SHAOUNUTO3). OcOOeHHOCTH
CTpOEHHUsI O00O0JIOUEK NPOKAPUOTUYECKMX M JyKapuOTHYEeCKMX KieTok. [luromnasma u ee
CTPYKTYpPHBIE KOMITOHEHTHI. OCHOBHOE BELIECTBO IIUTOIIA3MBbI, €r0 CBOMCTBA U (hyHKIMU. S1po
uHTep(ha3HOU KIETKU. XUMUYECKUM COCTAB U CTPOCHHE siipa. 3HAUCHHE SApa B OOMEHE BEIECTB



U Tepenade TeHETHYEeCKOH HH(OpManuu. SIpbhIKo, OCOOCHHOCTH CTPOCHHMS U (DYHKIMH.
XpoMOCOMBI, IOCTOSIHCTBO uucia M (opMbl, TOHKoe crpoeHue. lloHsaTHe o kapuotune.
["arutonaHbIA U AMTUIOUAHBI HAO0pbI XpoMocoM. Anmapat ["onbmxu. CTpoeHue, pacnoaoKeHne
B KJIETKaX >KMBOTHBIX M pacTeHui, QyHKUMHU anmaparta ['oJabIKU: CHUHTE3 IOJIMCAXapHIOB U
JIMIAJOB, HAKOIJICHUE M CO3PEBAHME CEKPETOB (OENKH, JIMMUABI, MOJUCAXapUIbI), TPAHCIOPT
BEILIECTB, pOJib B (JOPMHUPOBAHUY IJIa3MaTHUECKONH MeMOpaHbl U 1u30coM. CTpoeHue U GyHKLIUU
m3ocoM. DHportazmarudeckas cetb (DIIC), ee Tunbl. OCOOEHHOCTH CTPOCHHS arpaHyIsIpHOU
(rmagkoit) w rpanymsapHou (mepoxoBaroi) OIIC. 3nauenme rtnagkoir OIIC B cuHTE3e
MOJIMCAaXapua0B U JUIH/OB, UX HAKOIJICHUU U TpaHcnopTe. PuGocombl, 0COOEHHOCTH CTPOCHUS
U poib B OuocunTese Oenka. [lonmupubocombl. Bakyonu pacTUTENbHBIX KJIETOK, UX 3HAu€HHE,
cBsa3b ¢ OIIC. ITnactuael: IeHKOIIACTbI, XJIOPOILIACTBI, XpoMoIIacTbl. OCOOEHHOCTH, CTPOEHUE
u ¢yaknun miactud. JJHK mnactua. [Ipoucxoxaenue xiaoporuractoB. BzauMHoe npeBpalieHue
mwiactug. MUTOXOHIpUM, CTpOE€HHME (HapyXHas W BHYTPEHHSAS MEMOpaHbl, KpPUCTHI).
Mutoxonnpuansusie JITHK, PHK, pudocomsl, ux pons. OyHKIMU MUTOXOHApPUH. ['UmOTE3HI O
IPOUCXOXKACHUN MUTOXOHJpHUM. 3Haue€HUE BO3HUKHOBEHHUS KHUCJIOPOJHOIO JIbIXaHUS B
sBosonuy. Knetounslil nentp, ero crpoenue u ¢pynkuuu. OpraHons! ABvkeHus. Kietounsle
BKJIFOUEHUS — HEIIOCTOSIHHBIN OpraHou/] KJIETOK, 0COOEHHOCTH U (DYHKIUH.

@omocunmes. PorocunTe3. CBeroBast U TeMHOBast (pa3bl POTOCHHTE3a, OCHOBHBIE IMPOIECCHI,
npoucxofsamue B 3TH (a3pl. OcHOBHbIE HTOTM cBeTOBOM (aswl - cuHTe3 AT®D, BhIgENCHUE
KHACIOpoaa, 00pa3oBaHHE BOCCTAHOBJICHHOTO HHUKOTHHAMUIAJICHUHIUHYKIeoTHI(DOChaTa
(HAD-H2). dotodochopunupoanue. CymmapHoe ypaBHeHue ¢otocuHTe3a. [lepBuunbie
npoaykTsl ¢orocuHTe3a. DOTOCHHTE3 W YypOKald CebCKOXO3SHUCTBEHHBIX KyabTyp. IlyTm
MOBBIICHUSI ~ TPOAYKTUBHOCTH  CENbCKOXO3sicTBeHHBbIX  pacTeHuil. K. A.TumupszeB o
KOCMHYECKOH POJIN 3€JICHBIX PACTeHUI. XEMOCHHTE3 U €T0 3HAUYCHHUE B TIPUPOJIC.

OOmen BemiecTB M 9Hepruu. IloHATHE O MJIACTUYECKOM M 3HEPreTMYECKOM OOMEHe.
OHepreTudyeckuii oOMEH B KJIETKE M €ro OMOJOTMYECKHIl CMBICIA. DTallbl 3HEPreTUYECKOIo
oOMeHa, MPUYPOUYEHHOCTh ATHUX MPOLIECCOB K OINpPENENeHHBIM CTPYKTYpaM KJIETKH. 3HaueHue
MuUTOXOHIpHit 1 AT® B sHepreTueckoM ooMeHe. bruocuHTe3 0enKoB B KJIETKE M €ro 3HaueHUe.
Ponp reHoB B OuocuHTe3e OenkoB. I'eHeTHUecKHil KOX M ero CBOMCTBA. DTambl OMOCHHTE3a
Oenka. Peakuiun MaTpu4HOro CHHTE3A.

Tunvl denenusi kiemox. JXU3HEHHBIA LIUKJI KJIIETKU U €ro 3Tanbl. [IoaroToBKa KJIETKU K AEIEHUIO
— wuHTepdaza, ee mnepuoAbl (MPECUHTETUYECKHH, CHUHTETUYECKHM, TMOCTCUHTETUYECKUN).
buonornueckoe 3Hauenue nutepdaszel. Anonto3. MUTOTHUECKHUH ITUKI. AMUTO3 U €r0 3HAYCHHE.
MuTo3 - uToNI0rNYecKasi OCHOBa Oecronoro pazMHoxkeHus. da3pl MUTO3a, UX XapaKTEPUCTUKA.
Meiio3 - ruToNIOrHUecKasi OCHOBA IMOJIOBOTO pa3MHOXeHUs. [lepBoe nenenue meitosa, ero ¢asbl,
UX XapaKTepUCTHKA. YMEHBIIEHUE YMCIa XPOMOCOM KaK pe3ysbTaT MEpBOro JeneHus. Bropoe
neneHne Menosa, (asbl, UX XapakTepuctuka. buonormdeckoe 3HaueHue Mmeiloza. Popmbl U
CIocoOBI Pa3MHOXKEHUST OPTaHU3MOB.

Onmoeenes — unousuoyanvnoe paszeumue opanusmos. OIUIONOTBOPEHHUE M €ro THIIBL.
Omo10TBOpEHNE M Pa3BUTHE 3apojbIlia y XKHUBOTHBIX. OCHOBHBIE 3Tambl AMOPHOHAIBEHOTO
pa3BUTHSA )KMBOTHBIX. B3anMoaeicTBrE YacTel pa3BUBAIOIIETOCS 3apo/bliia. buoreneTnueckui
3aKOH, €ro COBpeMeHHas uHTepnperanus. [loctaMOpruoHanbHOE pa3BUTHE.

Pasgea 3. Pemrenue 3aga4 no reme «I'enernka»-11 yacos

3akpenyieHre 0CHOBHOIO COJAeP:KAHUA TeM B X0/1€ pellleHUs OMOJOTMYECKHX 3ajgad:

He3zasucumoe nacneoosanue npusnaxos. HacnenoBaHue npu MOHOTMOPUIAHOM CKpPELIMBAHUU.
JloMUHaHTHBIE W pellecCUBHBbIC Tpu3Haku. [lepBblii 3ak0oH MeHzens - 3aKOH €IUHOOOpa3Hs
TUOpHUIIOB TIEPBOTO TOKOJIeHHWs. BTopoit 3akoH Mennens - 3akoH pacmerieHus. [IpaBuio



YHCTOTHI raMeT. [{uTonornyeckne OCHOBHI PACIICIUICHHUS] TP MOHOTUOPHUIHOM CKPEIIMBAHUU.
CTaTucTU4eCKHi XapakTep paciierieHusl.

Pacuieruienne mnpu BO3BpPaTHOM U aHAJIM3UPYIOIIEM CcKpelmuBaHuM. HacnenoBanue mnpu
JUTUOPUIHOM CKpeurBaHuu. He3zaBucruMoe KOMOWHUpPOBAHHME HE3aBHCHUMBIX Hap MPHU3HAKOB -
Tpetuil 3akoH Mennens. lluTonoruyeckre OCHOBBI HE3aBUCUMOIO KOMOMHHMPOBAHUS Hap
IIPU3HAKOB.

Bzaumooeiicmeue annenvnvix u Heannenvuwvix eeros. HacnemoBaHwe IpU B3aMMOJCHCTBUHU
ajulenbHbIX  reHoB. JlomuHupoBanue. Henomnoe pomuHupoBanue. KoaomHupoBaHHE.
CBepxJoMuHUpOBaHUE. MHOXKECTBEHHBIN ajuienu3M. B3aumopaeicTBue HeaulebHBIX T€HOB.
HoBooOpazoBanuss mnpu ckpemBaHuu. (OCOOSCHHOCTHM HACJIENOBAaHUS  KOJMYECTBEHHBIX
MIPU3HAKOB.

Xpomocomnaa meopus  HacreocmeeHHocmu.  SIBI€HHE CLEIUIEHHOTO HAcleOBaHUS U
OTrpaHMYEHHOCTh TpeThero 3akoHa Menpend. 3HaueHue pador T.I'.Moprana u ero mkojsl B
U3y4EHHH SIBJICHUS CLEIJICHHOT 0 HacienoBanus. Kpoccunrosep, ero 61Moi10ruyeckoe 3HaueHue.

I'enertuka nosa. [lepBryHbIE M BTOPUYHBIE ITOJIOBBIC IPU3HAKU. XPOMOCOMHAs TEOPUS
onpezeneHus noja. 'omoraMeTHelil U rereporaMeTHbIi 110J1. TUIIBI onpeeneHus moiia.
Mexanusm nojaepxanus cootHoleHus nosuos 1:1. HacinenoBanue npu3HakoB, CHEIUIEHHBIX C
IOJIOM.

3axonomeprnocmu uzmenuusocmu. VIsmenunBocth. Kiaccudukanys M3MEHYMBOCTH C MO3UIIUANA
COBpeMEHHOM reHeTukd. PeHoTunuyeckas (MOAU(PUKAIMOHHAS U  OHTOIEHETHYECKas)
W3MEHUUBOCTh. Hopma peaknuu U ee 3aBUCUMOCTb OT reHotuna. CTaTUCTHYECKUE
3aKOHOM€pHOCTI/I MOI[PI(i)PIKaHPIOHHOfI U3MCHYNUBOCTH, BapI/IaHI/IOHHBIﬁ pﬂ[[ nu BapI/IaIlI/IOHHaﬂ
kpuBas. [‘eHoTunuyeckas (KOMOMHATHBHAasS ¥ MYTallMOHHas) W3MEHYHMBOCTh. 3HAYeHUE
KOM6I/IHaTI/IBHOI\/'I N3MCHUYNBOCTU B O6’b$[CH€HI/II/I 3BOJIFOIUOHHBIX HpOHeCCOB, CCIICKIIUN
opranu3MoB. MyTallnOHHasi U3MEHUHUBOCTbH, €€ BUAbl. MyTtanuu, ux npuunHsl. Knaccuduxamms
MyTallMd [0 XapakTepy HW3MEHEHUsi TeHOTUNa (TeHHble, XPOMOCOMHbIE, TE€HOMHBIE,
nuToraazMatudeckue). IlocnencTBus BIMSAHMS MYTareHOB Ha OpPraHU3M. Mepsl 3allUThI
OKPY)KaIOIIEeH Cpelbl OT 3arpsA3HEHHs] MyTareHaMH. 3aKOH TOMOJIOTHYECKHUX PSJIOB B
HACJEACTBEHHON WM3MEHYMBOCTH. OKCIEPUMEHTAIBHOE TMOJy4eHHue MyTrauuid. ['eHeTuka
yenoBeka. YenoBeK Kak OOBEKT TEHETUYECKMX HCCIIeOBaHHM. MeTonbl  H3ydeHHs
HACJIEACTBEHHOCTH  YEJIOBEKA:  TI'E€HEWIOTHMYECKHH,  OJM3HEIOBBIM,  IIMTOI€HETHYECKUH,
rudpuan3aImsl CoOMaTUYecKux KieTok. HacnmencTtBeHHble 00JI€3HH, WX PacIpOCTPAHEHHUE B
MNOMYJSIIUSIX 4eloBeka. Mepbl MPOPUIAKTUKY HACIEICTBEHHBIX 3a00NIeBaHUN 4YelloBeKa.
Bpe}I[HOG BIIMSIHHUE aQJIKOI'oJisi, HUKOTHHA H HapKOTI/I'-IeCKI/IX BCIIIECCTB Ha HACICACTBCHHOCTH
yesioBeka. MeIMKO-TeHeTHYECKOe KOHCYIbTupoBaHue. Kputrka pacucTCKuxX TeOpHil ¢ mo3uIui
COBPEMEHHOM T€HETHKH.



Yy4yeOHO-TeMaTUUECKUH TUIaH

Ne Hassanue TeMmbl KonnuectBo
/1 4acoB
1 Bsenenue 2
2 Paznen 1. Pemenue 3aga4d no teme «MouekymsipHas OMOIOTUS» 6
3 Pasnen 2. Pemenne 3agad mmo teme «L{uronorusy» 11
3 Paznen 3. Pemenue 3amau no teMe «I eHeTHuka» 11
4 Hrorosoe TectupoBanue B popme EI'D 4
Hroro: 34

KanenaapHo - TeMaTu4eckoe IJIAaHUPOBAHUE Y4eOHOr0 MaTepuasia

34 gaca (1 4y/uen)
No | Jlara Tema (comepkaHue) ypoka J.3. | [Ipumeuanue
/1
BBeaenue
(249)

1 Beeoenue 6  npeomem.  3akpeinieHHMe _ OCHOBHOI'Q

COJEP:KAHMS TeM B X0J€ pelieHHus 0MOoJOrmYecKHX 3a/a4:

buosiorus - Hayka 0 )KM3HM U €€ 3aKOHOMepHOCTAX. [Ipenamer,

3aJauyd, METOAL U 3HaueHue Omonoruu. CBA3bL OHOJIOTHU C

JIPYTUMU HayKaMH, €€ MECTO B CHCTEME €CTECTBEHHOHAYUHBIX

U OHMOJIOTMYECKHX [OUCHUILUIMH. bHolorus B CHCTEME

KylnbTypbl. Mecto Ouonoruu B (OPMHUPOBAHHH HAYYHOTO

MHPOBO33PEHHUS U HAYYHOU KapTUHBI MUpA.
2 OcHOBHBIE TpHU3HAKH KUBOrO. OmnpeneneHue IMOHATHS

«oKu3Hb». buonorudeckas (opma CyIIeCTBOBaHHS MaTEPHH.

YpoBHU OpraHu3aiuy >KMBOW MATepUU W TPUHIMIBI HUX

BeIIENeHUs. Pewenue 3a0au no meme «OcroeHvie céolicmed

acusoco. CucmemHas opeanu3ayusi HCUHUY

Paznen 1. Pemenue 3agau no teme «MoJiekyisipHast

ouomnorus» (6 4acoB)
3 Xumuueckuu cocmas kiemku. Heopeanuueckue eeujecmsa.

XUMUYECKUE AIEMEHTHI U UX POJIb B KiIeTKe. Heopranuueckue

BEIIIECTBA U MX POJIb B JKM3HEICITEILHOCTH KIETKU. Bona B




KJIETKE, B3aMMOCBSI3b €€ CTPOCHHS, XUMHUYECKUX CBOWCTB U
OMOJIOrMYECKOMN POJIH.

Cosn HeopraHMYEeCKMX KHUCJIOT, UX BKJIaJ B oOecredyeHue
JKU3HEACIATEIIBHOCTA KJIETKM M IOJJCPKaHUE TIOMEOCTasa.
Honbl B kierke, ux ¢yHkuuu. OCMOTHYECKOE [aBJIEHUE U
Typrop B Ki1eTke. bydepHbie cucTeMbl KIETKH.

3akpenseHue OCHOBHOIO COJIEP:KAHUS T€M B X0/1€
pelieHusi 0MoJIOrHYecKMuX 3a/1a4: Xumuueckull cocmas
kaemku. Yeneseoowl. Jlunuowi. YTiieBoIbl B
KU3ZHEJEATCIIbHOCTH PACTCHUM, )KUBOTHBIX, TPHOOB 1
O6aktepuii. CTpyKTypHBIE U (YHKIIMOHATIbLHBIE OCOOCHHOCTH
MOHOCAXapHuJ0B U ArcaxapuoB. bruomomumeps -
NOJICAaxapuIbl, CTPOCHHUE M OMOJIOTHYECKAs POJIb.

JKupb! 1 munuAbL, 0COOEHHOCTH X CTPOEHUS, CBA3aHHBIE C
(yHKIIMOHAJIbHOW aKTUBHOCTBIO KIETKU. benku.
Opranuyeckue BellecTBa KIeTKU. buonomumeps! — 6enku.
CrpykTypHas opranu3anus 0eIKoBbIX MoJieKy1. CBOHCTBa
6enkoB. [leHaTypauus U peHaTyparusi — OnoJOorHuecKuit
CMBICIT ¥ 3HaueHHe. OyHKIIUN OSIKOBBIX MOJICKYIL.
DepMeHThI, UX POJib B 00ECIIEYeHUH POLIECCOB
xu3HenesTenpHocTH. Kiaccudukanus ¢pepMeHToB.

HyxnenHoBble KMCIIOTHI, UX pOJIb B KileTke. McTopus
n3ydyenus. JIHK — mosekyna XpaHeHHs HaCIEeACTBEHHON
uHpopmanuu. CrpykrypHas opranuzanus JJTHK.
Camoyasoenue JIHK. PHK, ee Buabl, 0COOEHHOCTH CTpOCHUS
U QYHKIIMOHUPOBAHMSL.

AT® — OCHOBHOM aKKyMyJSITOp OJHEpPrud B  KJIETKE.
OcobeHHOCTH cTpoeHHsT MoOJeKkyasl U QyHkuuu ATO.
BuramuHbl, CTpOEHWE, WCTOYHUK IOCTYIUICHHS H pOJb B
OpraHu3Me M KJETKe.

Paznen 2. Pemenue 3agau no teme «l{utomorus» (11 gacos)

Lumonocuss xax nayka. llpenMer, 3amayd W METOIBI
COBPEMEHHOM WUTONOTMH. MECTO LMTOJIOTMU B CHUCTEME
€CTECTBEHHOHAYYHBIX UM Ouonormueckux Hayk. Hcropus
pa3BUTHS IMTOJIOTUU. TeopeTHdyeckoe U MPaKTHYECKOe
3HAYCHHE IMTOJOTMYECKUX HCCIEAOBAHWII B MEIHIIHHE,
31paBOOXPAHEHUH, CEIbCKOM XO34MCTBE, J€JIe OXpaHbl
IPUPOJIBI U IPYTUX chepax yeI0BEUECKOM e TeNbHOCTH.

10

O6o06menue. buonozusi Kak KOMNJIEKCHASL HAYKA O HCUBOU
npupode. Victopus oTKpbITHE KiIeTkU. KierouHast Teopus.
OCHOBHBIE TIOJIOKEHUS IEPBOM KIETOYHON TEOPHUHU.
Cmpoenue knemku u eé opeanouodsl. I1nazmaTuueckas
MeMOpaHa 1 06os0uka kieTku. CTpoeHue MeMOpaHbl KJIETOK.
[TpoHMKHOBEHHE BEIECTB Yepe3 MeMOpaHy KIeTOK. Buibl
TpaHCIIOPTa BEUIECTB Yepe3 [UTOIIa3MaTHUECKYI0 MEMOpaHy
KJIETOK (ITACCUBHBIM U aKTUBHBII TPAHCIIOPT, FK30LUTO3 U
SHI01MTO3). OCOOEHHOCTH CTPOSHUST 0007T09EK
IPOKAPUOTUYECKUX U IYKAPUOTHUECKUX KIIETOK.

11

[utomiasmMa W €€ CTPYKTypHbIE KOMIIOHEHThl. OCHOBHOE
BEIIECTBO IIUTOIUIA3MbI, €ro CBOWCTBa W (yHKIuU. Smpo




nHTep(ha3HOU KIETKH. XUMHUUYECKHI COCTaB M CTPOCHHE sJIpa.
3HavyeHue aapa B 0OMeHe BEIIEeCTB U Meperadye reHeTHYeCKOn
uH(popManuu. S apbIIIKO, 0COOEHHOCTH CTPOCHUS U (PYHKIIUH.
XpOMOCOMBI, TIOCTOSIHCTBO 4HUCIa H  (OPMBI, TOHKOE
crpoenue. Ilonsatue o kapuworune. lamiouaHbld U
JUTUTOUTHBIN HA0OPBI XPOMOCOM.

12

Amnmnapat ['onbxu. CTpoeHue, pacioyioKEHHUE B KIIETKax
KUBOTHBIX U pacTeHHUH, PyHKIMH anmnapaTa ['onbku: cuaTes
MOJIMCAaXapHUIO0B U JIMIIHUOB, HAKOIUJICHHE U CO3PEBAaHUE
CEKpeTOB (OENKU, JIUINIBL, TOJIMCAXapUbl), TPAHCIIOPT
BEIIECTB, POJIb B (POPMUPOBAHUU TIIa3MATHUECKON MeMOpaHbl
u mu3ocoM. CtpoeHue U GyHKINHU JIN30COM.
Oupomnazmarndeckas cethb (II1C), ee Tunbsr. OcobeHHOCTH
CTPOEHUS arpaHyJsIpHOH (IV1aKoil) U rpaHyIspHON
(mepoxosaroii) DIIC. 3nauenue rnaakoit IIIC B cunTe3e
M10JINCAXAPUIOB U JIMIIUJOB, UX HAKOIIJICHUH U TPAHCIIOPTE.

13

PubGocompl, 0COOECHHOCTH CTPOCHHS M POJIb B OMOCHUHTE3E
oenka. [lomupubocombl. Bakyonu pacTUTENBHBIX KJIETOK, MX
3HaueHue, cBa3b ¢ OIIC. Ilnactmael:  JIEMKOIIACTEI,
XJIOPOIUIACThI, XpoMmoruiacTel. OCOOCHHOCTH, CTPOCHHE |
¢y mnactug.  JAHK  mmactua.  Ipoucxoxnenue
XJIOpOoIIacToB. B3auMHoe npeBpaiiieHre miacTusl.

14

Mutoxonapuanbasie JIHK, PHK, pubGocombl, ux poib.
OyHKIMA MWUTOXOHJpUH. ['HMMmoTe3sl O MPOUCXOXKICHUH
MUTOXOHJIpHM. 3HAuY€HUE BO3HUKHOBEHHS KHCIOPOJHOTO
JBIXaHHS B DBOJIIOLMHU. KIIETOYHBIN LIEHTpP, €ro CTPOECHHE U
¢bynkuuu. OpraHouas! ABvkeHHs. KieTouHble BKIIOYEHUS —
HENOCTOSHHBIN OpraHou KJIETOK, 0COOEHHOCTH U (QYHKIUH.
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@omocunme3. Porocunte3d. CBeToBas M TeMHOBas (hasbl
(oTOoCHHTE3a, OCHOBHBIE IPOLECCHI, MPOUCXOMAININE B 3TH
¢a3pl. OcHOBHbIE HUTOTM CBETOBOM (ha3bl - cuHTe3 ATD,
BBIJICJIEHUE KHCIOpoJa, O0Opa3oBaHUE BOCCTAHOBIEHHOIO
HUKOTUHAMHIAICHUHIMHYKIeoTHAPOoCcPaTa (HAID-H2).
®dorodochopunupoBaHue. CymmapHoe ypaBHEHUE
dboTocuHTE3A.

16

OOmen BemiecTB W dHepruu. [loHATHE O TIIIACTHYECKOM H
DHEPreTHUecKOM oOMeHe. DHepreTudeckuil 0OMeH B KIIETKE U
€ro OMOJIOTHYECKUN CMBICI. ITaIbl JHEPTreTUIECKOTO 0OMEHa,
MPUYPOUEHHOCTh  ATUX  IMPOIECCOB K  OINPEICICHHBIM
CTPYKTypaM KJIETKH. 3HauyeHHe MUTOXOHApuid u ATD B
sHepreTuueckoM oOMeHe. buocuHTe3 OENKOB B KIETKE U €ro
3HaueHue. Poiib TeHOB B OWOcHHTE3e OenKoB. | eHeTnyeckuid
KOJI ¥ €T0 CBOMCTBA. JTarbl OMOCHHTE3a OelKa.

17

Tuner Oenenusi kiemox. JXU3HEHHBIA LMK KJIETKA H €TO
stambl. [loAroToBKa KIETKM K JAENeHHI0 — HHTepdasza, ee
TIEPUOIbI (IpecUHTETHYECKUH, CUHTETUYECKH,
MOCTCUHTETUYECKHii). bruonmorndyeckoe 3HaueHne UHTEPQa3bl.
Anonto3. MUTOTHYECKHH ITMKI. AMHTO3 U €ro 3HAUYCHHUE.
MuTo3 - IUTOJIOTUYECKAsi OCHOBA OECIIOIOr0 Pa3MHOKEHUSI.
@da3bl MUTO3a, UX XaPaKTEPUCTHUKA.
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Meiio3 - 1uTONOrMYecKas OCHOBA MOJIOBOTO Pa3MHOKECHUS.
[lepBoe nenenue Meio3a, ero ¢as3bl, WX XapPaKTEPHUCTHKA.
YMEHbIIIEHHE 4YHCIIa XPOMOCOM KakK pe3yJbTaT TepBOro
JICICHMUS. Bropoe JIeIICHHE Melio3a, dba3sl, 1504
XapakTepucTuka. buomornueckoe 3HaueHne meio3a. DopMbl
U CIIOCOOBI pa3MHOKEHHSI OPTaHU3MOB.
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Oumoeenes — uHOUBUOYANbHOE pA3GUMUE  OP2AHUSMOS.
OnnogorBopenue U ero Tunbl. OIIOAOTBOPEHNE U pa3BUTHE
3apojplia y *KUBOTHBIX. OCHOBHBIE 3Talnbl SMOPHOHAIBHOIO
pa3sBUTHSA JKUBOTHBIX. B3anmopeicreue yacTen
pa3BHUBAIOILErOCA 3apojbllla. BHOreHETUYECKUN 3aKOH, €ro
COBpPEMEHHAas MHTEpIpeTaLys. [TocTamOpuoHaNbHOE
pa3BHUTHE.

Pasnen 3. Pemenue 3anau o reme «I'enerrka» (11 gacos)
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Hezasucumoe nacnedosanue npusnaxos. HacnenoBanue npu
MOHOTHOPHIHOM CKpELIMBaHUH. JlomuHaHTHBIE u
peueccuBHble Tpu3Haku. [lepBblid 3ak0oH MeHpaens - 3aKoH
eanHoo0pa3us THOpUI0B MEepBOro nokojeHus. Bropoit 3akon
Menpgens - 3akoH pacuieruieHus. [IpaBujio 4KMCTOTBHI ramer.
[{uTomornyeckue OCHOBBI PACHICIUICHUS TPH MOHOTHOPUTHOM
ckpemuBaHuK. CTaTUCTUYECKUIN XapaKTep paclIeIICHHUS.
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Pacmierienne npu BO3BpaTHOM U aHAIU3HUPYIOLLEM
CKPEILMBAHNH. Hacnenosanue pu JUTHOPUIHOM
ckpenBaHuy. HezaBucumoe KoMOMHUPOBaHNWE HE3aBUCHMBIX
Iap IpPU3HAKOB - TpeTud 3akoH Menpens. Llutonornueckue
OCHOBBI HE3aBUCUMOI'0 KOMOMHUPOBAHUS Map MPU3HAKOB.

22

Bzaumooeiicmeue annenvHbix u HealleIbHbIX 2eHO8.
HacnenoBanue npu B3auMOJEHCTBUN aJUICIIBHBIX T€HOB.
JomunupoBanue. HenonHoe 1oMuHUpOBaHUE.
Komomuuposanue. CBepx1oMUHUpOBaHUE. MHOKECTBEHHBIN
amienu3M. BzanmogelicTBre HeaebHbIX TEHOB.
HoBoobpazoBanus mpu ckpemmBanuu. OCOOEHHOCTH
HACJIEJ0BAHMS KOJIMYECTBEHHBIX TPU3HAKOB.
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Xpomocomnas — meopus  HacieocmeeHHocmu. — SIBIeHUE
CLEIJIEHHOTO HACJIEJOBaHUs M OrPAaHUYEHHOCTh TPETHETO
3akoHa Menpens. 3Hauenne padot T.I.Moprana u ero mKkoJb
B U3YYEHUM  SIBJICHHUS  CIETUICHHOTO  HACJEeIOBAaHMSI.
Kpoccunrosep, ero 6mosiorndaeckoe 3HaUCHHE.

24

I'enernka nona. IlepBuuHble 1 BTOPUYHBIE MTOJIOBBIE
MIPU3HAKU. XPOMOCOMHAs TEOPUS ONPEEIEHUS MOJIa.
I'omorameTHbI ¥ TETEPOraMeTHBIN NOJI. THUIIBI ONIpENEIEHUS
noja. MexaHusM nojAaep:KaHusi COOTHOIIEHU moJoB 1:1.
HacnenoBanue nprusHakoB, CUEIIEHHBIX € ITOJIOM.
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3akonomeprocmu USMEHYUBOCTIU. N3MeHYUBOCTD.
Knaccudukanus n3aMeHUYMBOCTH € TO3UIMI COBPEMEHHOM Te-
HETUKH. denoTunMYecKas (MonuduKanmoHHas u
OHTOreHeTH4ecKas) M3MeHuMBocTb. Hopma peakuuum u ee
3aBUCUMOCTD OT TeHOoTHNa. CTaTUCTUYECKUE 3aKOHOMEPHOCTH
MOJU(PHUKAIMOHHON H3MEHYMBOCTH; BapUAallMOHHBIN DS U
BapUallMOHHAsl KpUBasl.
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['eHoTunMueckas (KOMOMHATUBHAS U MyTaIl[HOHHA )
M3MEHYUBOCTL. SHAYCHUE KOMGHHaTHBHOfI U3MEHYUBOCTU B
00BSICHEHUH BOJIFOIIMOHHBIX TPOIIECCOB, CEICKITUH
OpPTraHU3MOB.
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MyTanoHHasi ”3MEHYNUBOCTb, €€ BUbl. MyTaruu, ux
npuunHbl. Knaccudukanus MyTanuii o xapakrepy
M3MEHEHHUs TeHOTHUINAa (TeHHbIE, XPOMOCOMHbBIE, TEeHOMHBIE,
nuroruiazmatuyeckue). [locnencTBus BIUsIHUS MyTareHOB Ha
opraHu3M. Mephbl 3alUThl OKPY>KAFOIIEH Cpelbl OT
3arpsI3HEHUS] MyTareHaMH.

28

3aKOH rOMOJIOTHYECKUX PSAIOB B HACTIEICTBEHHOMN
U3MEHYMBOCTH. DKCIIEPUMEHTAILHOE MOJyYeHUE MyTallUi.
['eneruka yenoBeka. YenoBek kak 00bEKT FeHETUYECKUX
MCCIIEOBAHUMN.

29

MeTobl U3y4eHHs! HaCJleICTBEHHOCTH YE€JIOBEKa:
reHeaIOrHYeCKuii, OJIM3HEIOBBIH, IIMTOI€HETUYCCKUI,
rUOpHUIM3aIs COMAaTHYECKUX KiIeToK. HaciencTBeHHbIe
00JIe3HH, UX PACTIPOCTPAHCHUE B MOMYJISIUAX YEIIOBEKA.

30

BpenHoe BaMsHME anKorois, HUKOTMHA M HApPKOTUYECKUX
BEUICCTB HA  HACJIEICTBEHHOCTh  4eloBeka. Meauko-
TEHETHUYECKOE KOHCyJIbTUpoBaHue. Kpuruka pacucTckux
TEOPHI C IMO3ULMI COBPEMEHHON N€HETUKH.

31

Hrorosoe TectupoBanue B popme EI'D

32

Hrorosoe TectupoBanue B popme EI'D

33

Hrorosoe Tectuposanue B hopme EI'D

34

Hrorosoe TectupoBanue B popme EI'D
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