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Pa6ouast mporpamma ['BOY COII Ne 2 r. Cepanu mo OHOJIOTUU HAa YPOBHE CPEIHETO OOIIero
00pa3oBaHus COCTABJICHA C Y4€TOM TpeOOBaHUI:

- @eepaTbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAApPTa CPEeAHEro olmiero oOpa3oBaHus
(yrB. Ilpuxazom MunuctepctBa oOpasoBanusi u Hayku P® or 17 wmas 2012r. N413
C U3MEHEHUSAMU U JIOTIOTHeHUsIME OT 29 nexadpst 2014 ., 31 gexabps 2015 r., 29 utons 2017 1.),

- OcHOBHOW 00pa3zoBaTeIbHON MPOTrpaMMEBI cpeaHero obmiero oopazoanust [ BOY COII Ne 2 r.
Ce13panu,

- aBTOpCKOM nporpammbl CuBornazosa , buosnorus. Yriny0néuusiii ypoBeHb. MockBa

B VYueonom mmanme 'BOY COII Ne 2 r. Ch3panu Ha H3y4YeHHE YYeOHOTO MpeaMera
ouomorust  (yriyOn€HHelid  ypoBeHb) oTBomuTcs B 10 kitacce —3 waca B HENENmoo, YTO
cocrasisteT 102 gaca B rox, B 11 kmacce —3 yaca B Hezenro, uro cocrasigeT 102 gaca B rox. Mtoro
Ha ypOBHE cpeaHero oomero oopasoanus — 204 gaca.

Inanupyemsble pe3yJibTATHI OCBOEHHS YUeOHOI0 MpeaMeTa
Yriay0aeHHblil ypoBeHb
JIMYHOCTHEBIE PE3VJIbTATHI
JImgHOCTHBIE pe3ynbTaThl B cdepe OTHOIICHWH oOydarommxcs K cebe, K CBOeMy
3I0POBBIO, K TIO3HAHUIO CEOSI:

e OpHEHTaNMs OOYyYAIOMUXCS Ha peaTn3allii0 TO3UTHUBHBIX  KHU3HEHHBIX

MEPCIICKTHB, WHHIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K

JUIHOCTHOMY CaMOOTIPE/ICIICHUIO, CIOCOOHOCTh CTABHTH IEJM M CTPOUTH )KHU3HCHHBIE

IUTaHEL;

e TOTOBHOCTh M CIIOCOOHOCTH OOYyYaromuXxcsi K OTCTAaMBaHWUIO COOCTBEHHOTO

MHEHHS, BBIPAOOTKE COOCTBEHHOH TMO3WIMK 10 OTHOIIEHUI0O K OOIIECTBEHHO-

MOJMTHYECKUM COOBITUSIM TIPOIIJIOTO W HACTOSIIIETO HAa OCHOBE OCO3HAHUS U

OCMBICJIEHUSI UCTOPHUH, JTYXOBHBIX IIEHHOCTEW M JOCTM)KEHUM HaIIed CTpaHbl, B TOM

yucie B chepe HayKu ¥ TEXHUKH;

e TOTOBHOCTh M CITOCOOHOCTh OOYYAIOIIHMXCS K CAMOPA3BUTHIO M CAMOBOCITMTAHHUIO

B COOTBETCTBHH C OOIIEUYETIOBEUYCCKMMHU IIEHHOCTSIMH M HACAIaMH TPaXIAHCKOTO
00I1IeCTBa;

e TPUHATHE U peaTU3alns [ICHHOCTEH 3I0POBOT0 U O€3011acHOTO 00pasa KU3HHU.

JlmyHOCTHBIC pe3ynbTaThl B chepe oTHOmEHUH oOyuaromuxcs Kk Poccun xak x Pomune

(OteuectBy):

e poccuiicKas  HJIEHTUYHOCTh, CIIOCOOHOCTh K  OCO3HAaHHUID  POCCHUCKOM

HACHTUYHOCTU B MOJIMKYJIBTYPHOM COLOUYME, UYBCTBO HNPHUYACTHOCTU K HCTOPUKO-

KYJIbTYPHOH OOIIHOCTH pOCCHIICKOTO Hapoda M cyasde Poccum, mnatpuotusm,
TOTOBHOCTb K CIIy’)KeHHI0 OTe4ecTBYy;

e YBAXEHHE K CBOEMYy HapoJy, YyBCTBO OTBETCTBEHHOCTHM niepen PoauHou,

TOPJIOCTH 3a CBOM Kpaid, cBOIO PoMHY, MpoIII0e U HACTOSAIIEE MHOTOHAMOHAIBHOTO

Hapoja Poccun.
JIM4HOCTHBIE Pe3yNbTaThl B chepe OTHOMICHUH 00yUJaloNIuXCcs K 3aKOHY, TOCYIapCTBY U K
IpaXJaHCKOMY OOIIIECTBY:

e MHPOBO33PEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pPa3BUTHsI HayKu U

OOIIECTBEHHO! TPaKTHKK, OCHOBAaHHOE Ha JHMANOTe KYJbTYp, a TAKXKE Pa3IM4HBIX
¢dopM O0OILIECTBEHHOTO CO3HAHHS, OCO3HAHHE CBOEr0 MECTa B MOJHKYJIBTYPHOM
MUpe;
e TOTOBHOCTh OOYYarOUIMXCS K KOHCTPYKTHBHOMY YYacCTHIO B NPHHSATUH PELICHUH,
3aTparvBalOIIMX TIpaBa M MHTEPEChl, B TOM YHUCIE B pa3IMYHBIX (opmax
OOIIECTBEHHO CaMOOpraHM3alllM, CaMOYIPABICHHs, OOLIECTBEHHO 3HAYUMOM
JeSTeTbHOCTH.



JIndHOCTHBIE pE3YNbTaThl B cdepe OTHOMICHWH OOy4JaIOMMXCSd C OKPYKAOIHUMU
JIFO/IbMU:
e HPABCTBEHHOE CO3HAHWE U TOBEJCHUE HAa OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX
[IEHHOCTEH, TOJICPAHTHOTO CO3HAHHUS U TOBEJACHHUS B TIOJUKYJIBTYPHOM MHPE,
TOTOBHOCTA MU CIIOCOOHOCTH BECTH IUAIOT C APYTUMHU JIOJbMH, HOCTUTATh B HEM
B3aMMOIIOHUMAaHHUS, HAXOJUTh OOIIUE TSN U COTPYAHUYATH JUIS MX JOCTHKCHHS;
e TPUHATHEC TyMAaHUCTUYCCKUX IICHHOCTEH, OCO3HAHHOE, YBAKHTEIBHOC W
N00pO’KenaTeNbHOe  OTHOIIEGHUS K JAPYroMy  4YelOBEeKy, €ro  MHEHHIO,
MHUPOBO33PEHUIO;
e CIOCOOHOCTH K CONEPEIKUBAHUIO U (HOPMHUPOBAHHUE MO3UTUBHOTO OTHOIICHUS K
JIOASIM, B TOM YHCIE K JUIAM C OTPAaHWMYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBS;
OepekHOe, OTBETCTBEHHOE U KOMIICTCHTHOE OTHOIIEHWE K (U3WYECKOMY U
MICUXOJIOTUIECKOMY 3I0POBBIO, APYTUX JIOICH;
e KOMIICTEHITUN COTPYJHUYECTBA CO CBEPCTHUKAMH, JIETbMU MIIAJIIIETO BO3PACTa,
B3POCIJIBIMU B 00pa3oBaTeNbHOM, 00I1eCTBEHHO-10JIE3HOH, y4eOHO-
HCCIIeIOBATEIIbCKOM, TIPOCKTHOM U APYTUX BUJIAX JCATCIIEHOCTH.
JIMdHOCTHBIE Pe3yabTaThl B c(hepe OTHONICHH OO0YJIArOIIMXCS K OKPYXAIOIMIEMy MUPY, K
YKUBOU MIPUPOJIE:
e MHPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMCHHOMY YPOBHIO Pa3BHUTHS HAYKH,
MMOHMMAaHKE 3HAYMMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYCCKOMY TBOPYECTBY,
BIIQJICHUE JOCTOBEPHON WH(OpMAIUCH O TMEPeIOBBIX JIOCTIDKCHUSX M OTKPBITHIX
MHPOBOH W OTEUSCTBCHHOH HAyKW, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSAX 00
YCTPOWMCTBE MUpPA U O0IIIECTBA;
e TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE cCaM000Opa30oBaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HM; CO3HATEIbHOE OTHOIIIEHHE K HEIPEPHIBHOMY 00pa30BaHHIO
KaK yCIIOBHIO yCIIETHON TPOo(ecCHOHaNbHON 1 OOIECTBEHHOHN ACSITEIIBHOCTH;
e DKOJIOTMYECKas KyJbTypa, OepekHOe OTHOIIEHUS K POJHOMN 3emile, MPUPOTHBIM
6orarctBam Poccum u Mupa, NMOHMMaHUE BIUSHUSA COIMATBHO—SKOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE MPHUPOJHON M COLMAbHOM Cpelbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE MPHUPOJHBIX PecypcoB, (GpopMHpOBaHHE YMEHUW M HABBIKOB Pa3yMHOIO
MIPUPOIOIIOJIL30BAHUS, HETEPIUMOTO OTHOLIECHUS K JACUCTBUAM, MPHUHOCAIINM BpE
9KOJIOTMH; MPUOOPETEHUE OTbITAa SKOJIOr0-HaAIMIPABIEHHOM 1€ TEIbHOCTH.
JInuHocTHBIE pe3ynbTaThl B cdepe OTHOIIeHWH oOydaroummxcs K Tpydy, B cdepe
COLIMANIHO-?KOHOMHMYECKUX OTHOILIEHUI:
e OCO3HAHHBIN BBHIOOp OyaymIel mpodeccuu;
e TOTOBHOCTH OOy4arOIIUXCA K TPYAOBOM MpoQecCHOHANBHON AeITeTbHOCTH KaK K
BO3MOXHOCTH YyYacTHUsl B PEHICHHH IJUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
00IIIeHAIIMOHATIBLHBIX MTPOOJIEM;
e TMOTPEeOHOCTh TPYIOUTHCS, YBAKEHUE K TPYAYy H JIOAIM TpPylda, TPYIOBBIM
JOCTHXKEHHSIM, T00POCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIICHHE K Pa3HbIM
BHJIaM TPYJIOBOH JIEATEIBHOCTH.
JIndHOCTHBIE pe3ynbTaThl B cepe OTHOIIEHUH (U3HUECKOTO, TCUXOJIOTHYECKOTO,
COIMANILHOTO U aKaJeMHUYECKOT0 OJIaronoydrs 00yqaromuuxcs:
e (u3HUecKkoe, HSMOIMOHAIHHO-TICUXOJIOTHUECKOE, COIMAIbHOE OJaromoiaydue
oOyuaronuxcs B JKH3HH O0O0pa3oBaTelbHOW OpraHM3alld, OIIYIIEHHE JAeThbMU
0€30MacCHOCTH U MCUXOJIOTHYECKOT0 KoMdopTa, MHOOPMAIIMOHHON O€30TTaCHOCTH.
MeTtanpeaMeTHbIE Pe3yIbTaThl
Pezynamusnvle ynusepcanvhvie yuebnuvle oeticmeus
e CaMOCTOSITENBHO OMpPENENSTh IENH, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE
3a/1auM B 00pa3oBaTeIbHON AEITETbHOCTH U )KU3HEHHBIX CUTYAIUsX;




e OILIGHUBATh PECYpPCHI (B TOM 4YHCIIE BpeMs H JPYrHe HeMaTepHalbHBIE PECypCHI),
HEOOXOAMMBIE JUIS JOCTM)KEHHUS TIOCTaBJICHHOW paHee IIeNid, COIOCTaBIATh
HMEIOLIUECS] BO3MOKHOCTH U HEOOXOAUMBIE /ISl JOCTHXKEHHUS LI PECYPCHI;
e  OpraHu30BBIBATH d(H(HEKTUBHBIN MTOUCK PECYPCOB, HEOOXOUMBIX ISl JJOCTHUKCHHS
MMOCTaBIICHHOM 1IEJIH;
e OIpeneNaTh HECKOJBKO MyTeW MOCTH)KCHHUS IOCTaBJICHHOW ILIEM M BHIOWPATH
ONTUMAIIBHBIA TYTh JOCTIDKEHHS IETH C Y4ETOM 3(PPEKTHBHOCTH PACXOIO0BAHHS
PECYPCOB U OCHOBBIBAsICh HA COOOPaKEHUSIX ITUKU U MOPAJIH;
e 3aJaBaTh HapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO OTPEACIHTH, YTO LEJb
JOCTUTHYTA;
e COIIOCTAaBJIATh IOJIyYEHHBIH pPE3yNbTaT JEATEIBHOCTU C IOCTABJIECHHOM 3apaHee
L[€/1bI0, OLIEHUBATDH MOCJIEACTBUS JOCTHKEHMSI MOCTaBICHHOM 1IEJIU B JIEATEIbHOCTH,
CcOOCTBEHHOM KU3HU U KU3HU OKPYKAIOIINX JIIOJIEH.

IloznasamenvHule ynugepcanvhvie yuebHvlie 0eucmsus
e C pa3HBIX MO3UIHMKA KPUTHUYECKH OLIEHMBATh M MHTEPIPETUPOBATH MH(OpMAIHIO,
pacrio3HaBaTh M (DUKCHPOBATH TNPOTUBOPEYHS B PA3IUYHBIX HHPOPMAIMOHHBIX
MCTOYHHKAX, MCIIOJIb30BaTh Pa3JIMYHBIC MOJIEIBHO-CXEMAaTHYECKUE CPEACTBA Ul UX
MIpe/ICTaBJICHMUS;
e OCYIIECTBISITH Pa3BEPHYTHIH WH(POPMAIIMOHHBIN MOUCK U CTAaBUTHh HA €r0 OCHOBE
HOBBIE (yueOHBbIE M TMO3HaABaTeNIbHbIE) 33Jayd, UCKAaTh U HAXOAUTh O0O0OOIIEHHbIE
CIOCOOBI UX PEILIeHUs;
e TIPUBOJUTH KPUTHUYECKUE apTyMEHTHI B OTHOIICHUH CY)XIICHHI, aHATH3UPOBATh U
peoOpa3oBBIBATh MPOOIEMHO-TIPOTUBOPEUYHBHIE CUTYAITHH;
e BBIXOJWUTH 32 PaMKU y4eOHOIrO MpeAMETa U OCYLIECTBIATH IeJICHANPABICHHBIH
MTOUCK BO3MOKHOCTH LIIMPOKOTO MEPEHOca CPEJICTB U CIIOCOOOB AEUCTBHUS;
e MEHATh M YAEPKHBAThb pa3Hble MO3UIUU B IO3HABATEIHLHOM NEATEIBHOCTH
(ctaBuTh mpobOmeMy u paboTaTh Haa €€ pEIICHUEM; VYIPaBIATh COBMECTHOM
M03HABATEIbHON AEATEIBLHOCTHIO U MO TUUHSITHCS).

Kommynuxamusnule ynugeepcanvhuvie yuebHvle deticmaus
e BBICTpPAaWBaTh [ICJIOBBIE B3aMMOOTHOIIECHHUA TMpH pabdoTe, Kak B Tpymme
CBEPCTHUKOB, TaK U CO B3POCIIbIMU;
e IIpH BBIIOJHEHUH I'PYNIOBON pabOThl UCHOJIHATH pa3Hble POJH (PYKOBOAMUTENS U
YJieHa IPOEKTHOM KOMaH/Ibl, TeHepaTopa uieil, KpuTUKa, UCIIOTHUTENS U T. 11.);
e pa3BEpPHYTO, JIOTUYHO W TOYHO H3JIaraTh CBOIO TOUYKY 3PEHMS C MCIIOJIb30BAHHEM
Pa3IMYHBIX YCTHBIX U MTUCbMEHHBIX S3BIKOBBIX CPEJICTB;
e KOOPJIMHUPOBATH U BBINOJHITH PadOTy B YCIOBHSIX PEAIbHOIO M BUPTYAIBHOTO
B3aUMO/ICHCTBUS, COTJIACOBBIBATH MMO3UIIMU YJICHOB KOMaH/IbI B poiiecce paboThl HaL
0OLIUM MPOAYKTOM/pEIICHHEM;
e MyONMYHO TMPEICTaBIATH  PE3yJAbTaThl  HMHIWBUIAYATbHOM M  TPYIIOBOM
NEeSITeNIbHOCTH;
e MOAOMpATh MAPTHEPOB IS PpabOTHI HaJ MPOEKTOM, MCXOJS U3 COOOpakeHHM
PE3yNbTaTUBHOCTH B3aUMO/JICHCTBUS, a HE JIMYHBIX CUMITATH;
e TOYHO M €MKO (OPMYIMPOBATH 3aMEUYaHMs B ajApec APYrHX JIOAeH B pamkax
JeoBO M 00pa30BaTEIbHOM KOMMYHHMKAallMM, HM30eras JMYHOCTHBIX OLIEHOUYHBIX
CYXKJICHUH.



IlpeaMeTHBIE PE3YIbLTATHI

Yriay0/eHHblIi ypOBeHb

BLIHyCKHI/IK HAYYIUTCH BbIHyCKHI/IK MOJIYYUT BO3MOKHOCTDb HAYYUTLCH

OpraHU30BBIBATH U IPOBOJAUTH MHAUBUIYAJIBHYIO
MCCIIETIOBATENBCKYIO JEATEIBHOCTD 110 OMOJIOTHH
(unu pa3pabaTbiBaTh MHAWBHIYyaIbHBIA IPOEKT):
BbIJIBUTaTh TUIIOTE3bl, IUTAHUPOBATH PaboTYy,
O0TOMpaTh U MPEOOPa30BEIBATH HEOOXOAUMYIO
MH(}OpPMaLIMIO, TPOBOAUTH SKCIIEPUMEHTHI,
MHTEPIIPETUPOBATH PE3YJbTaThl, I€JIaTh BBIBOJIbI HA
OCHOBE IOJIy4YEHHBIX Pe3yJIbTaTOB, IPEICTABIISTh
[IPOJYKT CBOUX MCCIIEIOBAHUI;

[TPOrHO3MPOBATH MOCIEICTBUS COOCTBEHHBIX
MCCIIEIOBAHUI C yUETOM 3TUYECKHX HOPM U
HKOJIOTMYECKUX TpeOOBaHUI;

BBIIETISITH CYIIECTBEHHbBIE 0COOEHHOCTH KU3HEHHBIX
[IMKJIOB ITPEJCTABUTENEH pa3HbIX OT/IEJIOB PACTCHUN
M TUTIOB KUBOTHBIX; U300pa)kaTh LIUKJIbI PA3BUTHS B

OLICHUBATh POJIb OMOJIOTMUYECKUX OTKPBITUN U
COBPEMEHHBIX MCCIIEJIOBAaHUN B Pa3BUTUU HAYKU U B
[IPaKTUYECKON JESITEIbHOCTH JIIOIEH;

OLICHUBATH POJIb OHMOJIOTHU B (POPMHUPOBAHUHT
COBPEMEHHOM HAYYHOM KapTHUHBI MUPA,
[IPOrHO3UPOBATh MEPCIEKTUBbI Pa3BUTHSI OMOJIOTUH;
yCTaHaBIIMBATh U XapaKTEPHU30BaTh CBS3b
OCHOBOIOJIAraloluX OMOJOTUYECKUX MOHITHH
(k1eTka, opraHusM, BUJ, SKOCUCTEMa, Orocdepa) ¢
OCHOBOIIOJIATAIOIIUMU HOHATUSAMHU JPYTUX
€CTECTBEHHBIX HayK;

000CHOBBIBATh CHCTEMY B3IJIAJIOB Ha KUBYIO MPUPOTY
11 MECTO B Hell uejoBeKa, IPUMEHsst OMOJIOTHUYECKUE
TeOpUH, YIEHHUs], 3aKOHbI, 3aKOHOMEPHOCTH, TOHUMATH!

IPAHUIBI HX IIPUMEHUMOCTH;
[TPOBOJINTH YI€OHO-HUCCIICIOBATEIIbCKYIO
NesITeNbHOCTD 110 OMOJIOTMH: BBIABUTATh THIIOTE3BI,
[JIaHUPOBATh pabOTy, OTOMPATH U TPEOOPA30BHIBATH
HE0O0X0MMYI0 HH(OPMAITUIO, TPOBOIUTH
SKCIIEPUMEHTBI, HHTEPIPETUPOBAThH PE3YNIbTATHI,
NenaTh BBIBOJIBI HA OCHOBE MOJIy4YEHHBIX PE3YJIbTaTOB;
BBISIBJISITH 1 0OOCHOBBIBATH CYILIECTBEHHBIE
0COOCHHOCTH Pa3HbIX YPOBHEH OpraHu3aluy KU3HU;
yCTaHaBIIMBAThH CBSI3b CTPOCHUSI U (DYHKIIMI OCHOBHBIX!
OMOJIOTMYECKUX MaKpOMOJIEKYJ, UX POJIb B IIpoLieccax
KJIETOYHOTO METa00IN3Ma;

pelaTth 3a/1a4y Ha ONpeeeHIe MOCIeI0BaTeIbHOCTH
nykieotuaoB JJHK u uPHK (MPHK), anTukononos
TPHK, nocnenoBarensHOCTH aMUHOKHUCIIOT B
MOJIeKyJe Oelika, MPUMEHSSt 3HAHUS O PEAKIIHIX
MaTpPUYHOTO CUHTE3a, TeHETUYECKOM KOJIe, IPUHIIHIIE
KOMITJIEMEHTapHOCTH;

NenaTh BBIBOJIBI 00 U3MEHEHUSX, KOTOPhIE
[IPOM30UIYT B IpOIECCax MAaTPUYHOTO CUHTE3a B
cllydae U3MEHEHHUS MOCIIe0BaTebHOCTH
Hykieotnaos JJHK;

CpaBHHMBATh (pa3bl JeNIeHUs KIETKU; peliaTh 3a1a4i Ha
oTpeJieNieHHe U CPaBHEHUE KOTMYECTBA
reHeTuyeckoro marepuana (xpomocom u JIHK) B
KJIETKaX MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HBIX
(hazax KIETOYHOTO [UKIIA;

BBISIBIISITH CYIIIECTBEHHBIE MPU3HAKHA CTPOCHUS KIETOK
OpPraHU3MOB Pa3HBIX [[APCTB KUBOU MPUPOIHI,
yCTaHABIUBATh B3aMMOCBS3b CTPOCHUS U (DYHKITHIT
JacTell U OPraHOUIOB KIIETKU;

BHJIC CXEM;

AHATTM3UPOBATH U UCIOJIB30BATh B PEIICHUHN
y4EOHBIX U UCCIIEIOBATENIbCKUX 3aa4
MHGOPMALIIO O COBPEMEHHBIX UCCIIETOBAHUSIX B
OMOJIOTUH, METUITUHE U DKOJIOTUH;
ApPTYMEHTHPOBAaTh HEOOXOIMMOCTh CHHTE3a
€CTECTBEHHO-HAYYHOT'0 U COLIMOTYMaHUTApHOTO
BHAHUA B SMI0XY WH(OPMALMOHHON IIUBUIIM3AIMH
MOJIETTUPOBATh U3MEHEHUE SKOCUCTEM IO/
BIUSHUEM PA3IUYHBIX TPy (PakTOpoB
OKpY>Kalolle Cpelibl;

BBHISIBIISITH B MPOLIECCE UCCIIEOBATENLCKOM
NesITeIbHOCTH MOCIIEACTBHS aHTPOIIOT€HHOTO
BO3JICIICTBUS HA SKOCHUCTEMBI CBOETO PErroHa,
peiaraTh CocoObl CHIYKEHUS! aHTPOTIOT€HHOTO
BO3JICHICTBUS HA SKOCUCTEMBI;

MCIIOJIb30BaTh MPUOOPETECHHbIE KOMIIETEHIIUU B
MPAKTHYECKON AESITeTbHOCTU U TIOBCETHEBHOM
PKU3HU JJIs1 TPUOOPETEHHS OIBITA JeSITEIbHOCTH,
MpeecTByIoIei npodeccuoHaIbHOM, B OCHOBE
KOTOPO JIEXKUT OMOJIOTHS KaK y4eOHBIN TpeaMeT.
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HPHEPTETUYECKOTO 0OMEHOB; CPABHUBATH IPOLIECCHI
[TACTUYECKOTO U SHEPTETHUECKOTO 0OMEHOB,
[IPOMCXOJIAIINX B KJIETKaX KUBBIX OPTaHU3MOB;
ONPEIEIATh KOJIMYECTBO XPOMOCOM B KJIETKaX
[pacTeHUi OCHOBHBIX OT/ICJIOB HA PA3HBIX ATaIax
PKU3HEHHOTO 1IUKJIA;

pelaTh FreHeTUYECKUE 3aa4u Ha TUruOpuiHOe
CKpEILMBAHUE, CLIETNIEHHOE (B TOM YHCJIE CLIETNIEHHOE
C TM0JIOM) HacJleZJOBaHNE, aHAIU3UPYIOLLEe
CKpEeIIMBaHKUE, IPUMEHSIS 3aKOHBI HACTICICTBEHHOCTH
11 3aKOHOMEPHOCTH CLEIJIEHHOTO HAaCIe0BAHMUS;
[PACKpBIBATh MPUYUHBI HACTEACTBEHHBIX 3a00JI€BaHUH,
apryMEeHTHPOBaTh HEOOXOIUMOCTh MEp
[IpeyNpexXIeHUs TaKuX 3a00JIeBaHuUl;

CpaBHMBATh pa3HbIe CIIOCOOBI Pa3MHOKEHHUS
OpraHU3MOB;

XapaKTepU30BaTh OCHOBHBIE ATAlbl OHTOT€HE3a
OpraHU3MOB;

BEISIBJISITH TIPUYMHBI U CYIIIECTBEHHBIC TPU3HAKH
MOAU(PHUKAITMIOHHON U MyTallUOHHOW NM3MEHYUBOCTH;
000CHOBBIBAThH POJIb H3MEHYHBOCTH B €CTECTBEHHOM H
ICKYCCTBEHHOM OTOODE;

000CHOBBIBAaTh 3HaYEHHE PA3HBIX METOJIOB CEJIEKIIUU
B CO3/IaHUM COPTOB PACTEHW, IOPOJ AKHUBOTHBIX U
[IITAMMOB MUKPOOPI'aHHU3MOB;

000CHOBBIBATh NPUUNHBI U3MEHIEMOCTU U
MHOT000pa3us BUJIOB, IPUMEHSS] CHHTETUYECKYIO
TEOPUIO IBOJIOLNH;

XapaKTepU30BaTh MOMYJALUI0 KaK €IUHUILY
HBOJIIOLIUY, BUJ] KAK CHCTEMATUYECKYIO KaTErOpHUIO U
KaK pe3y/bTaT 3BOJIOLNH;

yCTAHABJIMBATh CBSI3b CTPYKTYPBI U CBOWCTB
HKOCHCTEMBI;

COCTaBJIATh CXEMbI IIEPEHOCA BELLECTB U SHEPTUU B
HKOCHUCTEME (CeTH MUTaHUs ), IPOTHO3UPOBATh X
3MEHEHMsI B 3aBUCUMOCTH OT U3MEHEHUs (PakTopoB
cpenbl;

apryMEHTHPOBATh COOCTBEHHYIO MO3HIIUIO MO
OTHOILIEHHIO K 9KOJIOTHYECKUM TpolieMaM U
[OBEJICHUIO B IPUPOTHON CpeAe;

000CHOBBIBaTh HEOOXOAUMOCTh YCTOWYMBOTO
[Pa3BUTHS KaK YCIOBUS COXpaHeHUs Ouocdepsr;
OLIEHUBATh MIPAKTUYECKOE M ITHUECKOE 3HAUECHUE
COBPEMEHHBIX MCCIEIOBaHUI B OMOJIOT MM, MEAULITHE,
HKOJIOTUH, OMOTEXHOJIOIMH; 000CHOBBIBATh
COOCTBEHHYIO OLIEHKY;

BBISIBJIATH B TEKCTE OMOJIOTHYECKOTO COJIEPKAHUS
poOseMy 1 apryMEHTHUPOBAHHO €€ OObICHSTH;
[PECTABIATh OMOJOTHUECKYI0 HH(POPMAIIHIO B BUIE
TEKCTa, TaOJIMIIbI, CXEMBI, TpaduKa, JUarpaMMbl U
NienaTh BHIBOJIBI HA OCHOBAHUH MTPEICTABICHHBIX
TAHHBIX; TPe0OPa30BbIBATh I'paduK, TAOIUILY,




MarpaMmy, CXeMy B TEKCT OMOJIOTUYECKOTO
COJlepKaHusl.

Conepxxanue y4eOHOro npeamera

Buosorus kak KoMILIeKC HAYK 0 *KUBOI pupoe

buonorus xak komruiekcHast Hayka. CoBpeMeHHbIe HarlpaBiieHUs B 0noaoruu. CBsi3b OMOJIOTHH C
JIPYrMMHU HayKamH. BeinonHeHne 3akoHOB (U3UKHU U XUMUHU B KUBOM mpupoae. CuHTe3
€CTECTBEHHOHAyYHOT'O U COIIMOIYMaHUTApPHOTO 3HAHUSI HA COBPEMEHHOM 3Tare pa3BUTHUS
uuBuiu3anuu. [lpakrnueckoe 3HaueHnE OMOIOTUYECKUX 3HAHUM.

buonorudeckue cuctemMsl Kak npeaMeT n3ydeHus: 6Moaorui. OCHOBHBIE TPUHIIMITBI
OopraHu3anuy U QyHKIUOHUPOBAHUS OMOJIOTUYECKUX CUCTEM. buonozuueckue cucmemsl pa3Hulx
VpO8Hell Op2aHu3ayuu.

l'unoTe3b! 1 Teopuu, UX posib B POPMUPOBAHUM COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI
Mupa. MeTo/ibl Hay4HOTO MO3HAHUS OPraHMYeCKOro MuUpa. JKCIIEpUMEHTAIbHbIE METO/IbI B
OMOJIOTHH, CTATUCTHUYECKAst 00pabOTKa TaHHBIX.

CtpyKkTypHBIe M PYHKUMOHAJIbHbIE OCHOBBI KM3HHU

MonekynspHble OCHOBBI KU3HA. MaKpOJIEMEHTBI 1 MUKpPOAJIEMEeHThI. Heopranuueckue
BemecTBa. Boaa, ee pos B xuBoit npupoae. ['mapodunsHOCTs ¥ THAPOGOOHOCTE. PoJTb
MHHEPAJIBHBIX COJIEH B KIeTKe. OpraHn4ecKue BEIIECTBA, OHIATHE O PETYJISAPHBIX U
HEpEeryJspHbIX Ouonoanmepax. YrieBoasl. MoHOCaxapu/Ibl, OJIUTOCAXapuabl U MOJUCAXapUIbl.
OyHKIMU yraeBoaoB. Jlunuael. @yakimun munuaoB. benku. @yHkuu 6enkoB. Mexanusm
neiictus ¢pepmerToB. Hyknennossie kucnotsl. JIHK: cTpoenue, cBolicTBa, MECTOIIOIOKEHUE,
¢byakuuu. PHK: crpoenue, Buapl, Gpynkiun. AT®: ctpoeHue, GyHkiuu. Jlpyrue opraHuueckue
BellecTBa KiIeTki. HaHoTexHoMoruu B OMOJIOTHH.

Knetka — cTpykrypHas u QyHKIIMOHANbHAS €AMHULIA OpraHu3Ma. Pa3BuTie UTOIOTUH.
CoBpeMeHHbIe MeTO1bl 3yueHUs KiIeTkU. KiietouHas Teopus B CBETE COBPEMEHHBIX JIAHHBIX O
CTpoeHUH U QYHKIUAX KiIeTKU. Teopusi cumouoreneza. OCHOBHBIC YaCTU U OPTAHOUBI KIIETKH.
Crpoenue u ¢pyHkuuu 6uonorndyeckux memopas. lluromnasma. SAnpo. Crpoenue u GyHKIUN
xpomMocoM. MeMOpaHHbIe 1 HeMeMOpaHHble opraHou sl [{lutockenet. Bximtouenus. OcHOBHBIE
OTJIMYUTEIbHBIE OCOOCHHOCTH KJIETOK MPOKapuoT. OTINYUTENbHbIE 0COOEHHOCTH KIETOK
JYKapHoT.

Bupycel — Heknerouynast popma xxuzHu. CriocoObl iepeauy BUPYCHBIX HH(GEKIUN U MEPbI
poUIaKTUKA BUPYCHBIX 3a00ieBaHui. Bupycomnorus, ee mpakTuyeckoe 3HaUEHUE.
Knetounsriit Mmetabonn3m. depmMeHTATUBHBIN XapakTep peakiuii oOMeHa BellecTB. DTallbl
SHEepreTHUecKoro ooMeHa. AspoOHoe 1 aHa’poOHOoe IpixaHue. Pob KIETOUYHBIX OPraHOUIOB B
mpoleccax dHepreTuueckoro ooMena. ABToTpodsr u rereporpodnl. DotocunTtes. Pazwl
¢dboTocuHTe3a. XEeMOCHHTES.

HacnenctBennas nungopMmarus u ee peanusainus B KJIeTke. | eHeTH4eckuii KoJi, ero CBOHCTBa.
DBOJIIOIMS TIpecTaBlIeHnd 0 TeHe. COBpeMEHHbIE TPEICTABICHUS O T€HE U reHoMe. buocunTes
Oenka, peakIMi MaTPUYHOTO CHHTEe3a. Perymsius paboThl reHOB U MPOLIeCCOB OOMEHA BEIECTB
B KJIeTKe. [ 'eHHas MHKeHepus, TeHOMHUKa, TpoTeoMuka. HapyiieHne OMOXUMHUYECKUX MTPOIIECCOB
B KJIETKE TOJ1 BIIMSHHEM MYTareHOB U HAPKOTE€HHBIX BEILIECTB.

Knerounsrit nukin: uatepdasa u genenue. Muto3, 3HaueHHE MUTO3a, (ha3bl MUTO3A.
ComaTuueckre 1 TIOJIOBBIE KIETKU. Melio3, 3HaueHne Meio3a, as3sl Meiio3a. Meiio3 B
KU3HEHHOM LIMKJIE OpraHn3MoB. GopMHUpOBaHKE MOJOBBIX KIETOK Y IBETKOBBIX PACTEHUHN U



ITIO3BOHOYHBIX JKUBOTHBIX. PGI‘YHSIL[I/ISI ACJIICHUA KICTOK, HapyIHCHI/ISI peI‘y.HSILII/II/I KakK HpI/I‘-II/IHa
3a00¢eBanuii. CTBOJIOBBIE KIIETKH.

Oprannsm

Oco0eHHOCTH O/THOKJICTOYHBIX, KOJIOHUAIBHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB. B3anMOCBSI3b
TKaHe#, OpraHoB, CUCTEM OPTaHOB KaK OCHOBA IIEJIOCTHOCTH OpPraHU3Ma.

OcHOBHBIE IPOLIECCHI, MPOUCXOIAIIME B OpraHU3Me: TUTAaHUE U MHUIIIEBaApEHHE, TBIKECHUE,
TPAHCIIOPT BEIIECTB, BBIJCICHHUE, PA3APAXKUMOCTh, pEryisaius y opranu3moB. [loaaepxanue
roMeocTasa, MPUHIIUI 0OPATHON CBSI3U.

Pa3zmHoxeHue oprann3moB. becnosioe u monoBoe pasMHOKEHHUE. J[BOMTHOE OIIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHUM. BUIbI 011010 TBOpEHHUS Y )KUBOTHBIX. CIIOCOOBI pa3MHOXKEHHS Y
pacTteHuii U KUBOTHBIX. [lapTeHorenes. OHTOreHe3. OMOPHOHATIBLHOE Pa3BUTHE.
[ToctambpronansHoe pazButue. [Ipsimoe u Henpsimoe pazBuTHe. JKU3HEHHBIE ITUKITBI Pa3HBIX
TPYII OPraHu3MOB. Perynsius nHaIuBUIyaIbHOTO pa3BUTHs. [[pUdnHbI HApyIIIEHUN pa3BUTH
OpraHU3MOB.

Hcropust BOSHUKHOBEHUS U Pa3BUTHsI T€HETUKH, METO Il TEHETUKH. | eHeTn4YecKue
TEPMHUHOJIOTUS M CUMBOJIMKA. ['eHOTUI 1 peHOoTUIl. BEpOATHOCTHBIN XapaKkTep 3aKOHOB
T€HETUKH. 3aKOHBI HACIECTBEHHOCTH ['. MeHens ¥ YCIOBHS UX BBITIOJTHEHUSI.
[{uTonornyeckre OCHOBBI 3aKOHOMEPHOCTEH HACeOBaHUsI. AHAIM3UPYIOIEe CKpeIBaHUE.
XpoMmocoMHas Teopus HaclieCTBeHHOCTH. CIeTIeHHOE HaclIeI0BaHUE, KPOCCUHTOBED.
Onpenenenue nosa. CUEIUIEHHOE € MOJIOM HaclieoBaHue. BzauMoielicTBue amienbHbIX U
HeaJUIeNIbHBIX TeHOB. | eHeTHUeCcKre OCHOBBI MHINUBUYaTbHOTO Pa3BUTH. | eHeTHueckoe
KapTUPOBaHUE.

['eneTnka yenoBeka, METO/Ibl U3YYEHHUsI TEHETUKH YeoBeKa. PenpogykTuBHOE 3/10pOBbE
yenoBeka. HacnencTBeHHbie 3a001eBaHuUs UETIOBEKA, UX MPEAyNpekIeHre. 3HaueHue TeHETUKU
JUIS. MEUIIMHBI, STUYECKUE aCTIeKThl B 00J1aCTH MEAUIIMHCKONM T€HETHUKH.

I'enotun u cpena. HenacneacrBennas vsMeHUYMBOCTh. Hopma peakuuu npu3zHaka.
Bapuanuonnslii pan u BapuanpoHHas kpusas. HacnencrBeHHast ”3BMEHYHMBOCTh. Buibl
HaCJIeICTBEHHOU n3MeHunBOCTH. KoMOMHAaTHBHASI ©3MEHYUBOCTD, €€ UICTOYHUKHU. MyTanuu,
BHJIbI MyTalMil. MyTareHsl, UX BIMSHUE HA OpraHu3Mbl. MyTanuu Kak npu4vHa
OHKOJIOTHYECKHX 3a00JieBaHUN. BHesiepHas HaClIeICTBEHHOCTh M U3MEHYUBOCTb. JIUTCHETHKA.
JlomecTukanuus u cenekuus. LIeHTpbl 0J0MalIHUBAHUS )KUBOTHBIX U LIEHTPBI IPOUCXOKICHUS
KYJIBTYPHBIX pacTeHUN. MeTO bl CeNeKINH, UX TeHeTUYeCKue OCHOBBI. MIcKycCTBEHHBIN 0TOOD.
YckopeHre 1 NOBBIIIEHHE TOYHOCTH 0TOOpa C MOMOIIBI0 COBPEMEHHBIX METOIOB I'€HETUKH U
o6uorexHosoruu. ['erepo3uc u ero UCMoOIb30BaHUE B CENEKLUU. Paciupenre reHeTuuecKoro
pa3zHooOpa3usi CeNeKIIMOHHOTO MaTepHaa: MOJUIUIOUANS, OTIaIeHHAs THOPUAU3aIIHS,
SKCIIEPUMEHTAIIbHBI MyTareHes3, KIeTOYHas NHKEHEPUs, XPOMOCOMHAsI MH)KEHEpUsl, TeHHas
uHxeHepus. buode3onacHOCTS.

Teopusi 3BOJIIOLMH

PaszBurtue sBomounonneix uaeil. Hayunsie B3rasaas! K. JIunnes u XK.b. Jlamapka.
OpouoronHas reopust Y. Jlapsuna. CBUIETEIBCTBA HBOJIIOLUH KUBOI MPUPOIBIL:
MaJI€OHTOJIOTUYECKUE, CPAaBHUTEIIbHO-aHATOMUYECKHE, YMOPHOTIOTHYECKHE,
ouoreorpaduueckue, MOJIEKyIsIpHO-TeHeTUUeCKue. Pa3Butue npeacraBieHuit o Buae. Bua, ero
kputepuu. [lomynsnus kak popma CyIecTBOBaHHS BUJIA M KaK dJIEMEHTapHas eHHHIIA
3BOOUMH. CUHTETHYECKasi TEOpUs SBOJTIOUUUA. MUKPOIBOIIOLHUS U MAKPOIBOIIOLHSI.
JIBMKyIIHE CUJIBI HBOJIIONINY, MX BIUSHUE HAa TeHO(OH momyisiun. [[peiid reHoB u ciaydaiiHble
HEHaIpaBlIeHHbIC U3MEHEHUS TeHO(DOH 1A oMyNIAun. Y paBHeHne Xapau—BaitnOepra.
MounekynsapHO-TeHEeTHUYECKHE MEXaHU3MbI IBOTIOIUU. DOPMBI €CTECTBEHHOTO 0TOOpA:!
JBUKYIIAsT, CTAOMIM3UPYIONIAs, AM3PYNTHBHAS. DKOJIOTUYECKOE U Treorpadruyeckoe
BHUJI000pa3oBanue. HanmpaBneHus u mytu 3BodOIUH. DOPMBI SBOTIOINH: TUBEPreHIIN,



KOHBEpPreHuus, napamuienn3Mm. Mexanusmsl agantanuil. Kossosronus. Poiib 9B0M0IMOHHON
TEOpHH B (POPMUPOBAHUHN €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

MHoroo6pa3ue OpraHu3MoB U IPUCIOCOOIEHHOCT OPraHU3MOB K Cpezie OOMTaHHs KaK
pe3yiabTat 3Bosronud. [IpuHiune! knaccudukanum, cucteMarika. OCHOBHBIE CHCTEMaTHUECKHUE
rpyImnsl opraandeckoro mupa. CoBpeMeHHbIE MOAX0Ibl K KJIacCu(UKAIIIH OPTraHU3MOB.

PasButne xu3nm Ha 3emie

MeTo 16l TaTUPOBKH COOBITHIA MPOIIIOT0, TEOXPOHOJIOTHIeCKas mKaja. [ umoTe3s
MIPOUCXOKACHUS KM3HU Ha 3emuie. OCHOBHBIE 3Tarbl 3BOIIONKK Onocdepsl 3emun. Kirouessie
COOBITHSI B SBOJIFOIIMH PACTCHHUI U )KHBOTHBIX. BRIMUpaHUE BUIOB U €TI0 IPUIHHEIL.
CoBpeMeHHBIE MPEICTABIICHUS O MMPOUCXOKICHUH YeoBeka. CHCTEMaTHUECKOE TIOJI0KCHHI S
9esloBeKa. DBOJIOIUS YeoBeka. MakTophl 3BOJIOINH YeoBeKa. Packl uenoBeka, nx
MIPOUCXOXKICHHUE U SIUHCTBO.

Opranu3msl 4 OKpPY:KA0IIAs cpeaa

DxoJsiornueckue GakTOphl U 3aKOHOMEPHOCTH UX BIUSHUS HA OPraHU3MBbI (TIPUHIIUIT
TOJIEPAHTHOCTH, JIUMHUTHpYIOIIHE (akTopsl). [IpucnocoOnaeHus opraHnu3MoB K J€HCTBUIO
sKoJornueckux (hakTopoB. buonornyeckue putmel. B3anmoeiicTBre SKOI0THYECKUX (PaKTOPOB.
DKOJIOTHY€eCcKasl HUIIIA.

buoreonenos. Oxocucrema. KomnoneHTsl s3kocucteMbl. Tpoduueckne ypoBHH. THIIBI MUIIEBBIX
neneit. [Tumesas cetb. KpyroBopoT BEIIECTB M MOTOK 3HEPTUHU B IKOCUCTEME. buoTnyueckue
B3aMMOOTHOILIEHUS! OPTaHU3MOB B dKocHucTeMe. CBolcTBa 3K0cucTeM. [IpOIyKTUBHOCTD 1
O6romMacca sxocucteM pa3Hbix TUoB. Cykueccus. Camoperymsuus sxocucteM. [locneacTBus
BIIUSIHUS I€ATEIHLHOCTH YeJoBeKa Ha dKocucTeMbl. Heo0X0oqMMOCTh COXpaHeHUsI
Oropa3zHO00pa3us FKOCUCTEMBI. ATPOIICHO3bI, UX OCOOCHHOCTH.

VYuenue B.U. Bepnanckoro o 6mocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdeprl. KommonenTsr Onocdeps! u ux posib. KpyroBopoTs! BemecTB B onochepe. buorennas
murpais atomoB. OCHOBHBIC OMOMBI 3eMJTH.

Ponb yenoBeka B 6nocepe. AnTponoreHHoe Bo3zaeiicTeue Ha ouochepy. [Ipupoanasie pecypcsol
U pallMOHAIBHOE MPUPOIONOIb30BaHue. 3arpsa3Henue ouochepsl. CoxpaneHrue MHOrooOpasus
BHJIOB KaK OCHOBA ycToiunBOCTH Ouocdepnl. BocctanoButensHas sxosorus. [IpoGiembr
YCTOWYMBOTO Pa3BUTHUSL.

[lepcriekTHBBI pa3BUTHS OMOJOTMYECKUX HAYK, aKTyaJbHbIe MPOOIeMbl OMOIOTHH.

JlaGopaTopHble padoThbI:

CpaBHEeHHE CTPOCHUS KIIETOK PACTEHHIA, )KUBOTHBIX, TPHOOB 1 OAKTEPHIA.

OO6Hapyxenue 6enkoB. OOHapyxeHue yrieBoJoB. OOHapyKeHHe JTUIHUIO0B.
KaTanurnyeckast akTHBHOCTH (DepMEHTOB.

Brinenenne 1e30KCHHYKICOTIPOTEHIOB U3 TKaHU neueHn. KauectBennas peakius Ha JTHK.
dusnonornyeckre CBOCTBa KICTOYHONH MEMOPAHBI.

N3yuenue hepMEHTATUBHOIO paCIIEIUIEHUS TEPOKCHAA BOJAOPOIA B PACTUTENBHBIX M JKUBOTHBIX
KJIETKaX.

Pa3zMepsl KI€TOK U BHYTPUKIIETOYHBIX CTPYKTYD.

OCOOEHHOCTH CTPOEHUS KJIETOK NMPOKAPHOT U SYKApPHOT.

MHTO3 B KJI€TKaxX KOpEIKa JIyKa.

HauanbHble ctaauu apoOneHust SHLEKIeTKH.

N3yueHne Meiio3a B MBUIBIEBBIX 3€PHAX MMOKPHITOCEMEHHBIX PACTEHUH.

Meiio3 U pa3BUTHE MYKCKUX MTOJIOBBIX KIJIETOK.

CnepMaToreHes 1 OBOT€HE3.

I'eHOMHBIE U XPOMOCOMHBIE MYTaIUH.

W3menunBocTs. [locTpoeHne BapruaiioHHOTO psijia U BapUallMOHHON KPUBOM.

KapuoTtun yenoseka. XpoMOCOMHBIE O0JI€3HN YETIOBEKA.



Anann3 reHeTHYecKOM N3MSHUYNBOCTH B NOMyJIANUAX JOMAIIHUX KOIICK.

Onpenenenne npucrnocoOIeHUI paCTEHUH K pa3HbIM YCIIOBUSM CPEJIBL.

BbIsiBiIeHHE 3KOIOTUYECKUX 0COOCHHOCTEN COOOIIEeCTBA JKUBBIX OPraHM3MOB aKBapHyMa Kak
MO/IETTH SKOCUCTEMBI.

IIpakTHYeckne padoThI

Pemrenue 3aga4 mo reHETUUECKOMY KOY.

Pemrenne 3aaa4 1o TpaHCKPHUIILIMH.

Pemrenue 3aga4 1mo MoJIEKyISIpHOM OHMOJIOTHH.

Pemrenne reneTnyeckux 3aa4 HA MOHOTHOPUIHOE CKPEIIUBaHUE.

Pemrenne reneTudeckux 3aa4 Ha TUTHOPUTHOE U TIOJUTHOPUTHOE CKPEIIMBaHUE.
Pemenne rereTUecKnX 3a71a4 Ha B3aNMOJECHCTBHE T€HOB.

Perrenne reneTuyecKux 3a7a4 Ha TEOPUIO BEPOSITHOCTEH B T€HETHUKE.

Pemenne 3amaq Ha CIieIeHHIE.

Penenne reHeTHYECKUX 3a7a4 Ha CIEIUICHUE C IOJIOM.

Pemrenue 3a1a4 Ha IEHETPAHTHOCTb.

Brustaue Temmneparypbl Bo3/Iyxa Ha CaMOUYyBCTBHE YEJIOBEKA.

N3yuenune pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHUX B Pa3HBIX IKOCUCTEMAX.
Brinenenune npu3HakoB JjIs1 OTHECEHUS BEIOPAHHBIX PACTEHUHN WM )KUBOTHBIX K K- 1 I-
CTpaTeram.

N3ydenue u onrMcaHue 3K0CUCTEMbI CBOEH MECTHOCTH.

CocrTaBiieHH€ TUIIEBLIX IICIEH.

OrnieHka BIMSIHUS SIPYCHOM CTPYKTYPBI HA pacrpeeieHue JIUIAiHUKOB.

OlieHKa aHTPOMOTEHHBIX U3MEHEHHI B IPUPOJIE.

Bo3szeiicTBue yenoBeka Ha BOAHYIO Cpey U Oepera BOJI0OEMOB.

TemaTu4eckoe MIIAHMPOBAHUE
10 kanacc (102 yaca, 3 yaca B Hel1eJ110)

Tema Konnyectso yacos

Beenenue 2

Pasnes I. BUOJIOI'MYECKUE CUCTEMBDI: KJVIETKA, OPT’TAHU3M (61)

['maBa 1. MoJieKyIbl ¥ KJIETKH 15
['naBa 2. KileTouHble CTPYKTYPBI U BX QYHKITHH 7
['naBa 3. OGecneueHne KIETOK U OPraHU3MOB 7
DHEpruen

['naBa 4. HacnencrBennas uHbopmarus u eé 15
pean3ainys B KIETKe

['1aBa 5. UHauBHIyanbHOE pa3BUTHE U 17

[PA3MHOXKCHUC OPTaHN3MOB

Paszen I1. OCHOBHBIE 3AKOHOMEPHOCTHU HACJEACTBEHHOCTH U
W3MEHUYUBOCTH (38)

['1aBa 6. OCHOBHBIE 3aKOHOMEPHOCTH SIBJIEHUI 15
HACJIEICTBEHHOCTH




['1aBa 7. OCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUI
M3MCHYMUBOCTHU

['11aBa 8. ['eHeTHYECKHE OCHOBBI 17
VHIMBUIyaJIbHOTO Pa3BUTHUS

;
['1aBa 9. ['eneTnka yenoBeka

1
[ToBTOpeHue (pe3epn)

TemaTuveckoe MIIAHMPOBaAHUE
11 kaacce (102 yacoB, 3 yaca B He1leJI10)
Tema |KonV|quTBo 4acoB
Pazgea 1. IBOJIIOLUA
53

['naBa 1. JlomecTukamnus U CeICKIHS
['naBa 2. Teopus sBomtonnu. CBUIAETEIHCTBA
PBOJTIOITH

17
['naBa 3. @aKkTOPHI HBOJTIOLNU
['1aBa 4. BO3HUKHOBEHHE U pa3BUTHUE KU3HU Ha 9
3emie
['1aBa 5. BO3HUKHOBEHHE U pa3BUTHE YEIOBEKA 8
- AaHTPOTIOTE€HE3
['naBa 6. )KuBas Matepus Kak cucrema 5

Pazgen 11. OPTAHU3MBbI B 9KOJIOT'MYECKNX CUCTEMAX (35)

['maBa 7. OpranusMbl U OKpyXarolias cpea 13
['maBa 8. CooO1riecTBa M DKOCUCTEMBI 11
['maBa 9. buocdepa 6
['naBa 10. buonorunyeckue OCHOBBI OXpaHbI 5
[IPUPOIBI

ITosTOpenue (peseps) 14




