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IVIAHUPYEMBIE PE3YJIbTATBLI U3YUEHUA KYPCA BUOJIOI' MU

JIHuUHOCTHBIE pe3yJbTATHI:

1) ¢chopMHPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYHOIETO COBPEMEHHOMY YPOBHKY Pa3BHUTHSA
Hayku W ODLUECTBCHHOH NpaKTUKM, OCHOBAHHOTO Ha MOHANOTEe KYNBTYP, a TaKKe pasIMYHBIX opM
OOLIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO MECTa B MOJHUKYILTYPHOM MHPE,

2) chopMUPOBAHHOCTL OCHOB CAMOPA3BHMTHS M CAMOBOCIHTAHMS B  COOTBETCTBHH C
06mel{eﬂ0|3.eqecmmn LHEHHOCTAMH KM UacalaMH rpa>1c,uar1c1<0r0 OGLL[CCTBE[; rOTOBHOCTDE H CI'IOCO6HOCTb K
CaMOCTOATENbHOH, TROPUECKOH 1 OTBETCTBEHHO! AEATENBHOCTH;

3) TonepaHTHOe CO3HAHUE H MOBEAEHHE B MOJHKYJIBTYPHOM MHpPE, TOTOBHOCTH M CMOCOOHOCTD
BCCTH OUAJIOT ¢ OPYTUMH JIIOOBMH, AOCTHTaTh B HEM B3aMMONOHHMAHHS, HAXOOWUTHL OOIIHC LCTH H
COTPYOHHYATEL OIS HX OOCTHJXKCHHSA, CMOCOOHOCTb TMPOTHBOCTOSTE HICONOTHH  3KCTPEMH3MA,
HauKHOHal3ma, KCCHOCI)O6HH, ,E[HCKpHMHHaLlHH ne COLHaNbHbIM, peJIHI“P]OSHbIM, paCOBbIM,
HauHOHaJIbHBIM npn3Ha1<aM H npyrnM HEIraTHBHLIM COUHANBHBIM SABJIEHHAM.,

4) HaBbIKH COTPY/HHYECTBA CO CBEPCTHHKAMH, AEThbMHU MJAILIErO BO3pacTa, B3POCTbIMH B
00pa30BaTeNbHOI, OOLWECTBEHHO MOJE3HOI, YYeDHO-UCCIEA0BATENLCKON, MPOEKTHON W PYrMX BHIax
IOCATEILHOCTY,

5) HPaBCTBCHHOE CO3HAHMEC H MOBCICHHE HA OCHOBS YCBOCHMA OOIICUETIOBEUSCKIX LEHHOCTEH;

6) roToBHOCTL U CNOCOOHOCTL K 00pa30BaHMIO, B TOM 4YHCIe caMO0dpa3oBaHHI0, HA OPOTHIKEHHH
BCEH IKHM3HH, CO3HATENLHOE OTHOLUEHHE K HempepbiBHOMY 00pa30BaHMIO KaK YCJIOBHUIO YCMEWHOH
Npo(eccHOHANBbHOI M ODLIECTBEHHON AEATENBHOCTH;

7) 3CTETH4ECKOe OTHOMICHHE K MUPY, BKIIOHAs HCTETHKY ObITa, HAy4HOTQ W TEXHUHECKOTO
TBOPUECTBA, CMOPTA, OOLIECTBEHHBIX OTHOLLCHHI;

8) NpUHATHC H peAH3aLHI0 LEHHOCTCH 300POBOro U 0e30NacHOro 0Opasa KH3HH, NOTPeOHOCTH B
(bHSP]'-{eCKOM CaMOCOBepLL[eHCTBOBaHHH, 3AHATHAX Cl'IOpTHBHO-O3,[[0pOBHTeJ1bHOﬁ AeATCJIbHOCTLIQ,
HENPHITHE BPEOHLIX MPHUBLIYEK. KyPeHus, ynoTpedienus aaxoros, HAPKOTHKOB,

9) DepeskHOe, OTBETCTREHHOE H KOMTETEHTHOE OTHOWEeHHe K PU3IHIECKOMY W NCHXOJOTHYECKOMY
3MI0POBBI, KaK COOCTBEHHOMY, TaK H APYTHX JIKO/1€iH, YMEHHE OKa3bIBaTh MEPBYI MOMOIILb;

10) ocosHausbli BRIOOp Oymymeldl npodeccuy H BOZMOMKHOCTCH peamm3auuu COOCTBEHHBIX
JKH3HCHHBIX TJIAHOB, OTHOLUCHHC K MPO(CCCHOHANBHOH NCATCIBHOCTH KaK BO3MOMKHOCTH Y4acTHS B
pemeH}m JIMHHBLBIX, 06LL[CCTBCHHI)IX, FOCy,IlapCTBeHHbIX, 06LL[eHaLlHOHaJ1beIX npoﬁnem;

11) C(l)OpMP]pOBaHHOCTb IKONOrMyYeCcKOro MbILUJEHUHS, NCHUMAHHUA BJHMAHHUA COLUHAJIBHO-
JKOHOMHYECKMX TPOLECCOB HAa COCTOSHHUE TPHPOAHON M COUMATbHON Ccpeabl; MpHOOpeTeHHe OnbITa
JKOJIOTO-HAMPABICHHO I NeATEIBHOCTH;

12) OTBETCTBCHHOC OTHOLUGHHE K CO3MaHHMIO CCMBH HAa OCHOBC OCO3HAHHOTO TIPUHATHS LUCHHOCTCH
CCMCHHOM JKH3HU.

MerTanpeaMmeTHblIe pely.abTATbL

1) yMeHHE CaMOCTOSTENBHO ONPEACHATE LEIH ACATCIBHOCTH H COCTABIIATE IJIaHbl ACATCIBHOCTH;
CaMOCTOATENBHO OCYIIECTBIATL, KOHTPOJIHPOBAaTh H KOPPESKTHPOBATEL ACATE/ILHOCTD, HCMOJB30BAaTh BCE
BO3MOJKHBIE PECypChbl 40d IOOCTHIKEHHA NOCTABNIEHHLIX ueﬂeﬁ H peajM3alHH NJaHOB AeATEILHOCTH,
BLIOMPATL yCMEeLHbIE CTPATErHH B PA3IHUHDIX CHTYALIMSIX;

2) yMeHle NpOAYKTHBHO 00AThCA M B3aHMOAEHCTBOBATh B TMIPOLIECCE COBMECTHON JEATENBHOCTH,
YUUTBIBATh MO3HLKUH JAPYTHX YYACTHUKOR AEATEIbHOCTH, 3P (HEKTHBHO pa3pellaTh KOHMIHKThI;

3) BIazcHHE HABBIKAMH [O3HABATCNBHOH, yueOHO-HCCNECOOBATCILCKOH W MPOCKTHOMH
OCATEILHOCTH, HABBIKAMH paspellicHHs npodneM, CnocOOHOCTE KM TOTOBHOCTE K CaMOCTOATEIBHOMY



NMOMCKY METO/10B pPeleHHUs NPaKTHUECKHX 3aAa4, MPMMEHEHHIO Pa3jMUHbIX METO0B NO3HAHUS,

4) TrOTOBHOCTb U CNOCOOHOCTH K  CaMOCTOATCJBHOH — MH(pOPMAaLHMOHHO-NO3HABATENBbHOM
ACATENbHOCTH, BNANCHHC HABBIKAMH MOJVUEHHA HEOOXOMUMOH HHMOpMALHK U3 CIOBapeH pPa3HBIX THTIOB,
YMEHHE OPHEHTHPOBATLCA B pPasjJUYHbLIX HCTOYHHKAX nmbopmaunn, KPpHUTHYECKH OLOEHHBATL K
HHTEPTIPETHPOBATL HHPOPMALHIO, MOJYHAEMYIO U3 PA3JIHYHBLIX HCTOUHHKOB,

5) yMeHHe UCTIONBL30BaATh CPEACTBA HHPOPMALIMOHHBIX M KOMMYHHKALIHOHHBIX TEXHONOrHIt (nanee
- UKT) B peleHMM KOTHHTHBHBIX, KOMMYHHKATHBHBIX KM OPraHH3alHOHHBIX 337a4 C COOMIOAEHHEM
TpeDOBaHMII SProOHOMHKH, TEXHHUKH OC30MACHOCTH, THIHEHBL, DPECypcocOepelkeHus, MNpPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(pOpMaUMOHHOMH De30MacHOCTH,

6) ymenHe onpeaensiTb HazHauenre U (PyHKUUK Pa3IUHbIX COLHAIBbHLIX HHCTUTYTOB,

7) yMeHHEe CcamOCTOSTENLHO OLUEHHBAaTb W NPHHHUMATL PELWEeHus, OMpPelenNsiOWne CTPaTerHio
NOBEAEHUA, € YUETOM MpakaHCKHMX U HPABCTBEHHBIX LEHHOCTEN;

8) BraneHHe SA3LIKOBBIMKU CPEACTBAMH - YMEHME ACHO, JOFMYHO W TOYHO HM3NaraTh CBOK) TOUKY
3PEHHA, UCMOJIb30BATh ANCKBATHBIC SI3bIKOBBIE CPEACTBA,

9) BJameHHE HABBEIKAMH TO3HABATENbHOH pe(CKCHH KaK OCO3HAHHA COBEPLIACMBIX NEHCTBHII U
MBICJIHTENILHBIX MPOUECCOB, WX PE3YJILTATOB H OCHOBaHHﬁ, I'paHHlU CBOCI'C 3HaAHWA M HE3HAHWA, HOBLIX
MO3HaBATENBbHBLIX 3a1ay H CPenCTB HX JOCTHMKCHHS.

IlpeameTHBIE pe3yabTATHI:

B pesyabTaTe HiyueHus yueOHoro mpeamera «BHOJIOrMA» HA YPOBHE CPeIHEro 00Iero
o0pa3zoBaHun;

BumyckHuk Ha yriay0aeHHOM YPOBHE HAY'IHUTCA:

—  OUEHHBATb POJIb OHOJIOIMHECKHNX OTKPLITHI 1 COBPEMEHHbLIX MCCIENOBAHHH B Pa3BHTHH HAYKH
¥ B MPaKTHYECKO AEATENbHOCTH 10,

— OueHuBaTb PoJib OuoNOrMM B (POPMHPOBAHHH COBPEMEHHOH HAy4HOH KapTHHbI MMpa,
NPOTHO3HPOBATH MEPCMEKTHBbLI PAa3BUTHAOHONOTHHU;

—  YCTaHaB/lMBATb U XapakTepu3OBaTb CBA3b OCHOBOTIONArAOLWIMX OHOJNIOTHUECKHX MOHATHH
(xnerka, opranusm, Bua, skocHcrema, Ouocdepa) ¢ OCHOBOMONArAIOWHMH TMOHATHAME  OPYIHX
€CTECTBEHHbBIX HAYK;

— 0oDOCHOBLIBATL CUCTEMY B3IUISAOB HA JKHUBYIO MPHPOLY M MECTO B Hel 4eloBeka, MpHMeHss
fuOMOTHYECKHE TEOPHH, YUEHHS, 3aKOHBI, 3aKOHOMEPHOCTH, MOHUMATh FPaHHLbI HXMPHMEHHMOCTH;

—  MPOBOAMTL y4eQHO-HCCNeNOBATENbCKYIO AESTEeNbHOCTb MO OUOJIOTHH: BbIABHIATL MOOTE3bI,
MJIaHHpoBaTs padory, otdupars nnpeodpazoBLIBATL HEOOXOAHMYI0  HHPOPMALIMIO, TPOBOAUTD

SKCTIEPUMEHTRI,  WHTEPMpPETHPOBATh  PE3yNbTaThl,  /JedaTh  BBIBOABI Ha  OCHOBE
MONYUEHHBIXPE3YIbTATOB;

—  BBISIBJATH M OOOCHOBBIBATH CYLIECTBEHHBIE OCOOEHHOCTH pa3HbIX YPOBHEH oOpraHu3aulu
HH3HH,

—  YCTaHaeJMBaThb CBA3b CTPOEHHA M (DYHKUHUI OCHOBHBIX OHOJOTHUECKHX MaKpPOMOJEKYJN, WX
pOSb B MpoLEccax KIeTOUHOTOMeTadoIu3Ma,

— pewarsb 3aza4yyu Ha onpeaesnedue nocnenosarensHoctH nykneoruaos JHK w uPHK (MPHK),
antHkonoHoB TPHK, mocnenoBaTenbHOCTH aMHHOKMCIOT B MOJekyae Oefka, NMpHUMeHss 3HaHWS O
peakLuAax MaTPHUYHOTO CHHTE3a, TeHETHYECKOM KO/E, MPUHLHUNEKOMITIEMEHTAPHOCTH;

—  JenaTh BBIBOABI 00 H3MEHEHHSX, KOTOpBIE MPOM30HAYT B MpOLEccaXx MaTPHUHOrO CHHTE3a B
ciyyae M3MEHEHHS nocaeaeBaTenbHOCTH HykneoTuaos/ IHK;

—  CpaBHHBaTh (ha3bl ACJEHHA KIETKH; pellaTk 337a4M Ha OMpeaeneHHe H CPaBHEHHE KOTMYECTRa
reHeTHueckoro matepuana (xpomocom n JIHK) B kneTkax MHOFOKIETOUHBIX OPraHM3MOB B Pa3HBIX
hazax KIETOUHOTOLHKIIA;

—  BBISIBATH CYUIECTBEHHBIE MPH3HAKH CTPOEHHSA KJIETOK OPraHM3MOB Pa3HbIX LAPCTB KHUBOII
MPUPOABI, YCTAHABIHBATEL B3aHMOCBA3b CTPOEHHS M (DYHKLHIT HacTeill 1 OpraHOMA0BKIETKH,

—  00OCHOBBIBATH B3aMMOCBS3b MIACTUMECKOTO M 3HEPreTMYECKOro OOMEHOB; CPaBHHBATH
OpPOLUECChl  MIACTHYECKOTO M JHEPreTHYECKOro  OOMEHOB,  MPOHCXOAALIMX B KJeTKax



AKHUBBIXOPTAHU3IMOB;

—  OnpenensTh KOMMYECTBO XPOMOCOM B KJIETKAX pacTeHHI OCHOBHKIX OTAENOB Ha Pa3HbIX 3Tanax
AKHU3HEHHOTOLMKNA,

— pewaTh reHeTHYeCKHe 3a]aud Ha AWrMOPHIHOE CKpelHBaHMWE, CLEMIeHHOe (B TOM HHCe
CLUEMJEHHOE ¢ MOAOM) HACcNeI0BaHHE, AHANU3MPYIOLLEE CKpelUBaHHE, TPUMEHAS 3aKOHBI
HACNEACTBEHHOCTH W 3aKOHOMEPHOCTH CLUEMIEHHOTO HACIEI0BAHUSA,

—  pacKpbIBaTh MPUHHMHBLI HACJEACTBEHHBIX 3a00/1€BAHMI, APTYMEHTHPOBATL HEODXOAHMOCTL MEp
NpeaynpekAeHHs Takux3adoneBanunii;

—  CpaBHHBATb Pa3HbIe CNOCOOBI PA3MHOIKEHMAOPIaHU3IMOB,
—  XapaKkTepH30BAaTb OCHOBHbLIE HTAMNblI OHTOI€HE3A0PraHH3IMOB,

— BBIIBJSITE NPHYHHBI M CYLICCTBCHHBIC MPU3HAKH MOJUPUKAUMOHHOH H MYTAlHOHHOH
M3MEHYMBOCTH, 0DOCHOBBIBATL POJIb U3AMEHYMBOCTH B ECTECTBEHHOM M HCKYCCTBEHHOMOTOOPE;

— 00OCHOBBIBAaTEL 3HAUCHHC PA3HBIX METOIOB CCICKUMHM B CO3JAHHH COPTOB PacTeHH, mopon
JKUBOTHBIX U IITAMMOBMHKPOOPraHHU3MOB;

—  0OOCHOBBIBATE MPUYMHBEI M3MCHSCMOCTH H MHOTO0OpasHs BUAOB, MPUMCHSIS CHHTCTUYCCKYIO
TEOPHUIOIBOJIIOLIHH;

—  XapaKTepH30BATH MONVIALMIO KaK SOIUHUIY 3BOJIOINH, BUA KaK CUCTEMAaTHUIECKYIO KaTErOpHIO
U KaK pe3yJibTaT3BOMIONUH,

—  YCTaHABNMBATEL CBA3L CTPYKTYPHI H CBOHCTBIKOCHCTEMEL,

—  COCTaBJATh CXEMbl TEPEHOCA BEUIECTE M HJHEPrHM B 3KOCHCTEME (CEeTH  MUTaHus),
[IPOrHO3HUPOBATE UX H3MCHCHHS B 3aBHCHMOCTH OT U3MEHEHHS (DAKTOPOB CPCIEL,

—  apryMCHTHPOBATL COOCTBEHHYIO MO3ZHMUMIO NO OTHOMIGHHIO K 3KOJOTHYSCKUM MpodiaeMaM U
NOBCACHUIO B NPHUPOAHOHCPEIC,

—  0DOCHOBBIBATH HEOOXOAUMOCTh YCTOHUNBOrO pa3BUTHS Kak YCIOBUS COXpaHeHUs OUochephl;

—  OUEHHBAaTbh MPaKTHYECKOE M 3THYECKOE 3HAYEHHE COBPEMEHHBIX MCCAEN0BaHUE B OHONOTHY,
MEIMLIMHE, 3KOJ0MHH, OMOTEXHONOTHH; 0DOCHOBLIBATH COOCTBEHHYH) OLEHKY,

— BbLISIBJATL B TEKCTE OWOIONMYECKOro coaep:kanus npoliemy M apryMeHTUpOBaHHO ee
OOBACHATD,

— npepcrapisTh OMouornveckyio mndopmauuio B Buae Tekcra, TaluMubl, cxemol, rpaduxa,
AMArpamMMbl M AeNaTh BbIBOAbI HA OCHOBAHWM MPENCTABIEHHLIX AAHHBLIX, NpeodpasosbiBaTL rpaduk,
TadAMLY, IUATPAMMY, CXEMY B TEKCT OHOMOMMYECKOTO COMIEPHAHMSI,

BhINyCKHHK HA YIIIy0JIEHHOM YPOBHE MOJIYUHT BO3MOKHOCTh HAYUHTBCH:

—  QpraHW30BbIBATb W TPOBOAHTb HHAMBHAYATbHYK) MCCAEAOBATENLCKYH) AEATENLHOCTh M0
ouonoruu (unu paspadaThiBaTh HHAMBM/YAJbHBIH MPOEKT). BBIABMIaTb THNOTE3b, MJIaHHPOBATH
paboty, oTOupate H npeodpasoBLIBATE HEOOXOAMMYIO HMH(OPMALIHIO, TPOBOOHUTH SKCMCPHMCHTEHI,
HHTEpNPeTHPOBATh PE3yNBTAaThl, CNaTh BHIBOAE HA OCHOBC MOJNYUEHHBIX PE3YABLTATOB, [IPEACTAB/IATh
NPOOYKT CBOMXUCCIENOBAHHI,

—  MPOTHO3HPOBATH MOCICACTBUS COOCTBCHHBIX MCCJCIOBAHHUH C YUCTOM JITHUCCKUX HOPM H
3KONOrHYECKIXTPEOOBaHHIT,

—  BBIACNATE CYLISCTBEHHBIC OCOOCHHOCTU KU3HEHHBIX UUKIOB NPEACTaBUTENCH pasHBIX OTHAEIOB
pacTeHHil ¥ THIMOB JKUBOTHBIX, H300pakaTh LUKJIE PA3BUTHS B BUACCKXCM,

—  AHaJH3UPOBaTk M HCMNONB30BATH B PEIICHUM VUCOHBIX M HUCCICOOBATEIBCKMX 3amad
UHPOPMALHIO O COBPEMEHHBIX UCCNCIOBAHISIX B OHONOMHH, MCIHIIHHE U SKOJOTHH,

—  apryMCHTHPOBATb HCOOXOAMMOCTE CHHTE3a CCTCCTBEHHO-HAYYHOTO M COLMOTYMAaHHTAPHOTO
3HAHUA B 3N0XY HH(OPMATHOHHOHIIHBHIH3AIHH,

—  MOJEIMpPOBaTh M3MEHEHHE HKOCHCTEM MO BIUSHHEM pasiM4HbIX Tpynn  (HakTopoB
OKpVyKaroLIcHCpe sl

— BBISIBJATh B TIPOLECCE MCCAEAOBATENbCKONH AEATENbHOCTH NOCAENCTBUS AHTPONOTeHHOTO
BO3/IEHCTBUA HAa 3KOCHCTEMBI CBOErO PETHOHA, TPEANaraTh Crocodbl CHHKEHUS AHTPONOreHHOro



BO3/IEHCTBUA HADKOCHCTEM bI,

—  HCTOJB30BATH NPHODPETEHHBIE KOMNETEHLMH B NPAKTHYECKOH AEATENBHOCTH H NMOBCEAHEBHOI
AH3HH ANA NPHODPETEHHA OMBITA AEATENBHOCTH, MPeallecTBYIOLEl NMpodeccHOHaNbHON, B OCHOBE
KOTOpPOii JIeKHUT OMONOTrHA Kak yueOHBIANpeaMer.

2.COAEPKAHUE KYPCA BUOJIOI'HU

buonorusa kak KOMIIEKC HAYK 0 }XHBOH NMpHpoae

Buonorua kak koMniekcHas Hayka. CoBpeMeHHble HanpaeneHus B duonorun. Cesase OHONOrHK C
APYrHMH  HaykamHu. BbinonHeHue 3akoHOB  GM3MKH M XHMUM B kuBoit npupone. CuHTes
€CTECTBCHHOHAYYHOTO M COUMOTYMAHUTAPHOTO 3HAHHMA HA COBPEMEHHOM  3Tanc  PasBHUTHA
uuBHNM3auun. lIpakTHueckoe 3HaUCHHE OHONOTMUECKIX 3HAHHH.

Buonoruveckre cucremsl kax mpeamer uzydenus Ouonoruu. OCHOBHbIE NPHHIMObL OPraHH3aLHu
1 QYHKUMOHHPOBaHUA ODHONOrMHECKUX CUCTEM. HHOAO2UYECKUE CUCHIEMbI PABIILIX YPOBHEH 0PI,

TunoTessl U TEOPHH, WX pOib B (POPMHPOBAHHH COBPEMEHHON €CTEeCTBEHHOHAay4HON KapTHHBI
MHpa. MeToabl HAYMHOTO MNO3HAHHA OPraHUYecKoro MHpa. DKCMEepHMEHTAIbHEIE METOAbl B OHONOMHH,
cTaTUCTHUCCKas 00paboTKa HaHHBIX.

CTpykTypHBIe H PYHKUHOHANLHBIC OCHOBBI KH3HH

MonexyasipHble OCHOBBI JKH3HH. MakpodneMeHTbl H MHKpOdJieMenTbl. Heopranuueckue seliecrsa.
Bona, ee poab B xusoil npupoae. I'mapodunbHocTs U rHApooOHOCTE. Poslb MHHEpanbHbIX cOJell B
knetke, OpraHuyueckie BeLIeCTBA, MOHATHE O PEryJsApHBIX M HEperyaspHbix OHononauMepax. YTrIeBoAasL
MoHocaxapuasl, OJHrocaXapuasl U nonucaxapunbl. @yHKUMH yraesonos. Jlunuael. OYHKUHH JTHNHIOB.
benkn. Dyukumn OGenkos. MexaHmsm meficTeua depMmentos. Hyknemnoseie kucnotel. JHK: crpoenmne,
coiicrea, mecronosnokenue, Gpyuxuun. PHK: crpoenue, suubl, Qynxuun. ATD: crpoenne, Gynkumn.
Apyrue opranuqeckue sewecrsa knetku. Hanorexnonoruu s Guonoruu.

Knetka — cTpykTypHas M (pyHKUMOHanbHasA eaHHHLA OpraHu3ma. Pa3BuTHe LUMTOJOTHH,
CoBpeMeHHBIe MeTObI U3yHeHUs KiaeTkH, KeTounas Teopust B CBETE COBPEMEHHBIX aHHBIX O CTPOEHHH
u ¢yHkumax kaetkd. Teopus cumOmorcHesa. OCHOBHBIC HacTH H oOpraHompabl kiaeTkd. (TpoeHue u
(byHkunn Suonormuecknx MemOpad. Lluronnasma. Anpo. CtpoeHne 1 pyHkunn xpoMocoM. MeMmOpaHHEIC
M HememOpanuble opraHouabl. Llutockener. Brimouenus. OcHoBHble OTIMuMTENbHBbIE OCOOEHHOCTH
KneTok npokapuot. OriavunresbHble 0cODEHHOCTH KIETOK DYKapHOT.

Bupycht — neknerouHas ¢opma kusHu. CnocoObl  nepefadd  BUPYCHBIX WH(eKuMid W mepsl
NpodGHIaKTHKH BUPYCHBIX 3a00eBaHHii. BUpYCcOaOrHs, ee NpakTHYECKOE 3HaeHHE,

KnetouHneiti merabonm3m. DepMEHTATHUBHBEIH XapakTep peakudii OOMEHa BELECTB. JTarnbl
3HEPreTHYecKoro o0MeHa. A3poOHoe U aHa3poOHOE IbIXaHue. PO/Ib KNETOYMHBIX OPraHOUAOB B NPOLEccax
Jnepreruveckoro obmena. Asrorpodst v rereporpodsl. Potocunres. Pazpl porocunTesa. XemMocHHTes.

Hacnencrsennas wndopmauns v ee peanuzaums B kierke. [enernueckui koa, ero csoiicrsa.
DBOMOUMA TIpeAcTaBneHHii o reHe, CoBpeMeHHble MPEeACTABIEHHA O TeHe U reHome, buocHHTes Oenka,
peakluMH MaTpHUHOTO cHHTe3a. Peryasauus padoTsl TeHOB M npoueccoB 0OMeHa BelecTs B kieTke. ['ennas
HHJKEGHEpHs, NCHOMHKA, NMPOTEeOMHKa. HapylneHne OHOXHMHYECKHX MPOLECCOB B KNETKE NOA BAMAHHUCM
MYTarcHOB U HAPKOTCHHBIX BEIICCTB.

Knerounstii unin: uurepdasza u nenenne. Mutos, snavenune murosa, gassl mutosza. Comaruueckue
M MoNoBble Kierku. Meios, 3nadenue meiiosa, ¢aspl Meio3a. Melo3 B )KM3HEHHOM LMKJIE OPraHU3MOB.
®OopMHPOBAHHE MONOBBIX KNETOK Y L[BETKOBBIX PACTEHHH M MO3BOHOUHBLIX SKHBOTHBIX. Perynsuus
AeNeHus KIeTOK, HapylleHHUs pery/siuMH Kak npuunHa 3adonesaHHii, CTBOMOBEBIE KIETKH,

Opranuim



OcoDEHHOCTH OTHOKNETOMHBIX, KOJOHHAIBHBIX H MHOTOKJETOHHBIX OpraHu3MoB., BzauMocBsazb
TKaHEeH, OpraHoB, CUCTEM OPraHoB KaK OCHOBA LIEJIOCTHOCTH OpraHHU3Ma.

OCHOBHBIC MPOLECCHI, MPOHCXONAIINEG B OPraHU3Me. NUTaHHE W MHIICBapeHHUe, IBHKCHUE,
TPAHCOOPT BEIIECTB, BblACNIEHHE, Pa3APaKUMOCTD, peryisannsa y opranu3mos. [loanepxanue romeocrasa,
npuHUUN 0OPaTHOI CBA3H.

Pa3smHoxxenue opraHusmoB. becnosnoe w nonosoe pasMmHO:keHue., JIBOIHOE OMIQAOTBOpEHHE Y
LIBETKOBBIX pacTeHWii. Buabl OMNOAOTBOPEHHs Yy SKHBOTHBIX, CrOCODBI pasMHOKEHHS Y pacTeHHil H
KUBOTHEIX. llaptenorenes. OwnrtoreHes. DwMOpHoHanbHOE pasBUTHE. llocTaMOpHOHANEBEHOE pasBUTHE.
Ilpamoe u HenpsiMoe pasBuThe. JKM3HCHHBIE LHKABL pasHBIX TpPynn OpraHusMoB. Perynsus
MHAUBHAYANBLHOIO pa3BuTus. [1pHuuHbI HApYLUEHHI PA3BHTHS OPraHH3MOB.

HcTropHsi BO3HHKHOBEHUS W PA3BHTUS NEHETHKH, METOALI M'éHEeTHKH. [ eHeTH1eCKHEe TEPMHUHONIOIHS
M cumMBoauka. [eHoTun W QedoTun. BepoaTHOCTHBIN XapakTep 3aKOHOB TEHETHKH. 3aKOHbI
HacneacTeeHHOCTH [ Menaens v ycnoBHs MX BbINONHeHUA. LIUTONOTHYECKHE OCHOBBI 3aKOHOMEPHOCTEI
HacnenoBaHus. AHaNU3HPYIOLIee CKPCIIUBAHHE. XPOMOCOMHAS TEOPHS HaceACTBeHHOCTH. CIienacHHoe
HacnenosaHue, KpoccuHrosep. OnpenencHue nona.  CuCnNEHHOS C  MOJOM  HacJeIOBaHHUC.
BianmozneicTere aieNbHbIX U HEAIENbHBIX NeHOB. [ eHeTHUeCKHE OCHOBBI MHAWBHAYAIBHOIO Pa3BHUTHSL
['eHeTHuyeckOe KapTUPOBaHHE.

T'eHeTHka uenoBeKa, METOABI H3YUEHHA NEHETHKH YeNOBeKa. PenpoayKTHBHOE 3/10POBRBE HENOBEKa.
HacneacteeHHble 3adoneBaHMs deNOBEKa, UX NpeAynpexaeHHe. 3HaueHHe TEeHETHKU ANA MeAHLHHBL,
3THYECKHUC acMeKThl B 00JaCcTH MEIUITUHCKOR MeHETHKH.

I'enotun u cpena. HenacnencteeHHas H3MeHYHBOCTE. Hopma peakuuu npusHaka. BapHanuonHbIid
psia ¥ BapuMauMOHHAas kpuBas. HacneacTtBeHHas M3MeHUMBOCTb. Buabl HacneacTBEHHON M3MEHYMBOCTH.
KomOunarusHas M3MEHYMBOCTb, €& UCTOMHMKM. MyTalmuM, BHALI MyTauuii. MyrareHol, WX BJIHSIHUE HA
opraHusmbl, MyTallii Kak NMpHYHHA OHKOJOrHHeCKHX 3adoneBaHuil. BHesnepHas Hacne CTBEHHOCTb W
HU3MEHYUBOCTh, DMHTEHETHKA.

Homectukanusa ¥ cenekuus. LIeHTpH OZOMAalLUHHBAHUS JKMBOTHBIX M IEHTPHl MPOMCXOMKACHHSA
KYJBTYPHBIX pacTeHHH. METOmBI CCNEKUMM, HX TIEHETHYCCKHE OCHOBHL VICKYCCTBEHHBIH oTOOp.
YckopeHue M MOBbIEHHE TOYHOCTH OT00pa € MOMOWBLIO COBPEMEHHBIX METOAOB TIEHETMKH M
buorexnogoruu. [erepozuc u  ero ucnodb3osBanue B cenekuuu. PacwupenHe reHeTHHeckoro
pa3znooOpaius CENEeKLIHOHHOTO MmaTepHana; NOJHTIIOHIMA, OTAaNeHHaA rHOpHAW3ALHS,
3KCNEPUMEHTANbHBIA MyTareHes, KNeTOUHas UHKEHEPHA, XPOMOCOMHAs HH:KEHEPHs, NTeHHas WHKEHepHs,
burobezonacHOCTE.

Teopus 3Boa0nHH

PassuTre ssomoumnonssix uaei. Hayunble sarnsiabl K. Jlunnes u JK.b. Jlamapka. Isomounonnas
teopus H. JlaperHa. CBHAETENLCTRBA SBOMKOLHH KHBOH MPUPOABL MaNeOHTONOrHYECKHE, CPaBHUTENbHO-
aHaTOMMueCKHe, 3MOpHoNoTHuecKkHe, OWoreorpadMueckie, MONEKYNsApHO-reHeTHUecKHe. PaszBHTHe
npeacrasneHuii o sume. Bum, ero kpurepuu. llonynsaumsa xak ¢opMa CYIIECTBOBAHHMS BHIA M Kak
37C€MEHTapHas eOuHuua 3Bomronud.  CHHTCTHYCCKAas TCOPHSA 3BONIONHMH.  MHKPOIBONIOIMA U
Makpo3BoJonMs. JBHKYLIHE CHIIbI 3BOMOLHK, MX BiiMsHue Ha renodonn nonynauuu. [dpeiid renos u
cllydaiiHble HeHanpaB/ieHHble W3MeHeHus renodonaa nonynsuuu. Ypasnenuwe Xapan—BaiinOepra.
MonekyaapHO-reHeTHYeCKHe MeXaHU3Mbl  3BOJHOUNH, DOpPMBI  €CTECTBEHHOrQ oTOOpa; ABHKYLIAA,
CTadUMH3HPYIOLLAsA, NM3PYNTHBHAA, JKOMOTHHECKOe | reorpaduueckoe Buaoodpasoanie. HanpasneHus
H NyTH 3BONHOLHMHA. POpMBI 3BONIOLUMH. OUBCPIEHIHS, KOHBCPrEHIMWs, napannenusM. MexaHH3Mmel
ananTanuii. Koasonmonus. Ponk 3BoMIOUHOHHOI TCOPHH B JOPMHIPOBAHHH €CTCCTBCHHOHAYYHOH KapTHHEI
MHpa.

Muoroobpa3ue opraHu3MOB H NPHCNOCOONIEHHOCTb OPraHH3MOB K cpeae 0OHTaHUs Kaxk pesylbTar
spomoun.  IlpuHuuner  knaccudpukauuu, cucrematuka, OCHOBHBIE CHCTEMATHHECKHE  TPYMMbI
opraduueckoro mMupa. CoBpeMeHHblIe MOAXOAB! K KIacCH(pHKALUH OPraHH3MOB,

PaisurHe xuinu na Jemae

Meroabl  parMpoBku  COOBITMH  MpOWIOrO,  reoXpoHoNOrHyeckas  wxkana. [ unoress
npoxcxoxaeHus xu3nu Ha 3emie. OcHoshble Tanbl 3BoonHN Ouochepsr 3eman. Kiouesble cobbitus B
3BOJIIOLMKN PACTEHUIT M *KHBOTHBIX, BbIMHpPaHHE BUOB H €ro NMPHYHHBIL,



COBpeMeHHble NpEACTABNICHHA O MPOHUCXOXKIACHHH YETIOBEKA. CucTeMaTHUeCKOe MNOJIOKEHHE YeNIOBEeKa.
DBOJFOLIMS YCTOBCKA. @aKTopr SBOJIIOLHH YCIOBeKa. Packl UeImoBCKka, MX NPpOUCKOMKICHHC U CAUHCTBO.

Opranu3mel B OKPYKAKOIAA Cpeta

Dkonorudeckue  (Aakropbl M 3AKOHOMEPHOCTH WX BJAMSHMS HA OPraHuM3Mbl  (MPUHLKM
TOJEPAHTHOCTH, THMUTHpYIOIHE (pakTopb!). [IpucnocobneHHs OpraHU3MoB K MefiCTBHIO 3KOOTHHECKHX
taxtopor. Buonorudeckue putmsl, BaaumMoaelcTBHE 3KONOTHYECKHX (haKTOPOB. DKONOTHUECKAS HHILIA.

buoreoneHos. JDxocucrtema. KOMNOHEHTHI 3K0oCHCTeMEL. 1 poduyeckue ypoBHU. THNBEI NMHIICBEIX
uencit. Ilmmeesas ¢eTh. KpyroBopoT BCUICCTE M NOTOK JHEPrHH B 3KOCHCTEME. bBHOTHUYCCKHC
B3aMMOOTHOLIEHUST Opranu3Mos B skocucreme. Coilictea skocucrem. [lponykrushnocrs v Ouomacca
IKOCHUCTEM paSHb[X THUOCB. CyKHeCC]/IH. CaMOperﬂHL{Hﬂ IKOCHCTEM. nOCJIe,ElCTB]/IH BJIMAHHA ACATCINbHOCTH
YeJIOREKa Ha FKOcHCTeMbl, HeoOX0oAHMOCTb coxpaHeHUst DHOpa3HooDpa3Hst 3KOCHCTEMb], ATpOLIEHO3bI, HX
0COOEHHOCTH.

Yuenue B.M. BeprHanckoro o duochepe, Hoocdepa. 3aKOHOMEPHOCTH CYIIECTBOBAHIA OHOC(EpHL.
KomnoueHTel Suochepr! U HX ponbs. KpyroeopoTel BemecTe B Onocdepe. broreHHas MUrpaivisi aTOMOE.
OcHOBHBIE OMOMBI 3eMITH.

Poab venosexa B Buocepe. Aurponorennoe Bosaeiicrsue na duochepy. Ilpuponnsie pecypcsl v
palMOHabHOE NPHPOAONONbL30BaHue, 3arpsasHeHue duocdepnl. CoxpaHeHHe MHOrooOpa3us BHIOR Kak
OCHOBa ycTolunBoCcTH BHocdepsl. BoccTanoBuTenbHas sxkomorns. [IpoGaemMsl yCTORUHBOTO pa3BUTHS.

IlepcneKTHREI pa3BUTHS OHONOMHYECKHX HAVK, AKTYANBHBIC NPOOIEMBI OHONOTHH.

JlaGopaTopHbie padoThI:
CpaBHeHHe CTPOEHUS KNETOK pacTeHHil, sKHUBOTHBIX, TPHOOB H DakTephii,
Obuapysxkenue Oenkor. O0Hapy:keHue yriaeeoaos. OOHAPYKCHHE THMTHAOE.
Karanurnueckas akTHBHOCTL (pePMEHTOB.
BrinencHue ne30KCHHYKICONPOTCHACE M3 TKaHH neucH. Kadecteennas peakius Ha JAHK.
MU3NOIOrHYECKHE CBOHCTBA KIETOHHOW MeMOpPaHbL.
Hzydenne GpepMEHTATHBHOMO pacllenIeHus NepoKCHAa BOAOPOAA B PACTHTENbHBIX H )KHBOTHBIX
KJeTKax,
PasMeprl KNeTok B BHYTPUKICTOUHBIX CTPYKTYD.
OcobeHHOCTH CTPOEHUS KIIETOK NPOKAPHOT M DYKAPHOT.
MHuTO3 B KNETKax Kopeuka ayka.
Hauanpubie cragun qpodnenust siilekaeTku.
HzydeHne Meli03a B NbLILLEBbIX 3€PHAX MOKPBITOCEMEHHbIX PACTEHHII,
Meiios U pasBUTHE MY;KCKHX MOJIOBBIX KIETOK.
CnepmaTtoreHes 1 OBOreHes.
T'eHoMHbBIE H XPOMOCOMHBIC MYTAL[HH.
HM3meHuusocTb. IlocTpoeHre BApUALIMOHHOTO psAla U BApHALMOHHOH KPUBOIL
Kapuorun yenoseka. XpoMOCOMHbIE DOJIE3HHN HENIOBEKa.
AHanH3 reHeTH4eCKOH HAMEHYHBOCTH B MONYNALMAX JOMAUIHHX KOLUEK,
Onpenenexnue npuCcnocoOICHHH PpacTCHMIT K pa3HBIM YCIOBUAM CPCIEL
BrisiBaeHHe HKONOrHUecKnX OCOﬁeHHOCTeﬁ COO6LL[CCTBEI JKMBBIX OPraHHu3MOB akBapHyMa Kaxk MOOCIIH
IKOCHUCTEMBI.

HpakTHuecKHe paboThbl
Pewenune 3ana4 no reHETHYECKOMY KOZY.
Pelwenue 3ana4 no TpaHCKPUNIIMH,
Peluenune 3amay no MOJICKYISIpHOH OMONOTHH.
Pel.l.leH]/Ie EHETHYECKHX 3a0a4 Ha MOHOFPlﬁpH,ElHOC CerLL[l/IBaHHe.
PelueHHe reHeTHHeCKHX 3a7a4 Ha AUTHOPUAHOE U NONHTHOPHAHOE CKpPElllHBAHHE.
PeuieHne reHeTHICCKHX 3a0a4 HA B3aHMOOCHCTBHE MCHOB.
Pel.l.leH]/Ie EHETHYECKHX 3a0a4 Ha Teopmo BepOHTHOCTeFl B CHETHKE.
Peluenue 3anau Ha cLeNIeHHe.



L] Permenne reHeTHUECKIX 3aga4v Ha CLCIIICHIC C ITOJIOM.
L] PELUGHHG 34444 Hda NCHETPAHTHOCTD.
e DBiusHHe TEMIepaTyphbl BO3yXa HA CAMOYYBCTBHE YEIOBEKA.
L I/ISy‘-leHHe p33H006p33H${ MENKHX [MOYBEHHBIX HICHHUCTOHOIHX B paSHbIX SKOCHCTEMAX.
e BrhieneHue NPU3HAKOB 418 OTHECEHHS BbIOPAHHBIX pACTeHHH WK :KkUBOTHBIX K K- 1 r-cTparteram.
L I/IsyquHe 1 OMHCAHHE IKOCHCTEMBI CBOSH MECTHOCTH.
e (CocraBneHue MHUILEBLIX LIEMeH.
L4 OLleHKa, BJIUAHUA prCHOﬁ CprKTypbl Ha pacnpeﬂeﬂeHne J'lHLI.lElﬁHHKOB.
L] OHGHK& AHTPOIIOTCHHBIX M3MEHEHHH B Impupoac.
e BoszeiicrBue HenoBeka Ha BOOHYIO cpeny u Oepera BOLOeMOB.
TEMATHYECKOE IIJIAHHPOBAHHE.
10 kaace.
Codepneanue paioeioe Ocnoenoe codepricanie Koui- XapaxmepucnuKd oCiHosibxX 6HO06
HPO2PAMMBI no memam pabotet HpospaMMsi 80 ODesime/IbHOCTHIL 0DV UAdIOMe20Cs1
Yacoe
Beeodenue (2 4)

Obwas duonorus.
TTpu3naku kuBoOro.
YpoBHH
OpraHH3aIIHT
JKHBOTO

BHOJIOrHs KAK KOMILJIEKCHAs
HAayKa, METO/Tbl HAYHHOTO
MO3HAHUA, UCMOIb3YEMbIE B
OHOJICTHH.

CoBpeMEHHBIC HATIPABIICHHS B
ouonoruu. Ces3b OUOJIOTHH C
APYrHMH HAYKaMH.
BrinonaHeHue 3ak0HOB PU3HKH
W XMMHH B )KHBOI PUpOJE.

I

Onpeaenate 3naucHUC OHOTOrHUCCKUX 3HAHUI
B COBPSMCHHOH kn3uu, QLEHMBATD POiib
OHONOTHYECcKOl HAYKH B JKH3HH O0IIEeCTBa

Posab Ouonoruy B
(hOpPMUPOBAHUN COBPEMEHHOI
HayuUHOH KapTHHBI MHpA,
MPaKTHYCCKOE 3HAUCHUE
OHOJIOrMYECKHUX 3HAHMH.
BHoJOrMyeckHe CHCTEMBI
pPa3HBIX YPOBHEH OpraHu3aluu
KaK MPEeAMET H3YYEHHS
OHOIIOTHH.

MeToabsl U3YUCHHS JKHBOI
NPUPO b

Omnpeaenates 3HateHNe OHOTOTHIECKHX 3HAHHH
B COBPCMCHHOI sxi3HU. OLCHHBAThL POIb
OHONMOTMMecKoH HAYKH B JKH3HH OOIIECTBA 1
(bOPMUPOBAHUY HAYYHOTO MUPOBO3PCHUA B
CHCTCMC COBPCMCHHOIH CCTCCTBCHHO —
HAVTHOH KapTHHEI MApa

Pazaen I. BHOJJOTHUECKHWE CUCTEMBI: KIIETKA, OPTAHHU3M (52 u)

KnerouHnas Teopust.
XHMMHYECKHI COCTaB
KJIETKH.
Heopranuyeckue u
OpraHUYecKHe
BEILECTBA KIETKH.
buononumMepsl

Tema 1. Moaexkyant u Kiemu

12

BBISBASTE CYILCCTECHHBIC IPHZHAKH CTPOCHHS!
KIIETOK OPTaHH3MOB Pa3HBIX UAPCTE JKHBOH
npupoas OueHUBATE PONb BOABL U APYTUX
HEOPTAHHIECKIXBEILECTBBKH3HE S TE TBHOCTH
KiaeTKH H3o0pakaTe npuHLMNNaIsHOC
CTpOCHl/IC AMHHOKHCIIOT H ]_ICFITI/[,]HOi/‘[ CBi3H
XapakrepuizoBaTh CTPOCHUE H QYHKIHH
Henkos Pa3BUTh yMeHMe OOBACHATE
pe3yILTaThl OMONOrHIEeCKHUX
skcnepumentor. Codmoaars npasuia
paboThl ¢ MabopaTOpHBIM OOOPYAOBAHHEM.
XapakTepH30BaTh CTPOSHHE H (VHKIIUH
Oenxos. OBIaACTD METOIAMH HAVYHOIQ




MNO3HAHHA, HCHOJ]JS_\,"CMI:IMH l'l]Jld
OHOIIOTHUCCKUX UCCICIOBAHMX

CrpoeHue KJIeTKH. Tema 2. Kiemounnte 6 BblaensiTb CyLIEeCTBEHHbIE MPH3HAKH
Knerouusle CRIPYERYPOL 00X (PynKu. crpoenus kinerku. Paznuuars Ha tabiauuax
CTPYKTYpBHI. M MUKPOMpenapaTax 4acTH U OpraHQoH bl
OCHOBHbIE HacTH U KJIETKH.
OpraHe/UIBl KNETKH [loHrMaTE OpraHu3alHl OHONOTHISCKOH
MeMOpaHbl H pa3iHdaTh BUABI TPAHCNOPTA
BELLECTB Yepes Hee.
XapaxkTepH30BaTh NPOLECCH IHAO- H
3K30LHTO3a.
YcTaHaRAMBATH CBA3b MEKIY CTPOSHHEM H
byHKUMAME MEeMOPAHHBIX U
HEMEMOPAHHBIX OPraHE/ KJICTKH
dasaenestensHoCTh | Tema 3. Obecneuenue 8 OOOCHOBBIBATE B3aHMOCRESI3E MCIKIY
KIeTKH. KneTouHsli | Kiaemok onepzueil MJIACTHYECKHM H JHEPTEeTHUECKHM
metabonuszm. Posb odmenamu. CpaBHMBATL MPOUECCHI
KJIETOYHBIX Opra- MJACTHYECKOrO H SHEPreTHYECKOro
HEJ1 B npoueccax 00OMEHOB, NPOUCXOASILILUX B KIeTKax
SHEPreTHYECKOTO AHUBBIX OPraHHU3MOB
obMeHa.
IlnacTaueckuii
obmeH
Hacnencreennas Tenma 4. Hacaedemeennan 14 YCTanaBIHBaTh CBA3b MEKIY CTPOEHHEM
uadopmanms u eé HILpOpMAUIER 1 peaiiiayiil mosekysl AHK u PHK u Boinonuasembivu
peanusalus B eé 6 Ki1emre uMu pyHKUHAME, TIpencTaBnaTe
KJIETKE. MPHHIMNBI 3aMHCH, XpaHEHMS,
Pennuxanmst, BOCMPOHU3BEACHHS, Nepeaad H
TPaHCKPUMNIUA H peaNn3aIiy reHCTHICCKON HHpOpMaNH B
TPaAHCISIIIHSL. WUBBIX cHeTeMax. Pewars 3ana4u Ha
IleneTHueckuit koa. onpeaeneHye nocneaoBaTenbHOCTH
Peryasuus padboThsl Hykaeotuaos JIHK n mPHK, anTHkOAOHOB
reHoB. Bupychl, TPHK, nocnenosaTtensHOCTH aMHHOKHCAOT
I'enetnueckas B MOJICKY/1aX OCNKOB, NPUMEHAS 3HAHUA O
HH)KEHEPHS MPHHINNE KOMMJIEMEHTaPHOCTH, PCaKIIX
MAaTPHUIHOTO CHHTE3a U F€HETHUCCKOM
Koze
Hmers npeacrasnenue o cnocobax
nepenavM BHUPYCHbIX WH(peKkIMii W Mepax
npodunakTUKH BHPYCHbIX 3aDOJeBaHMI
OneHuBaTh NCPCNCKTHBEI TCHHOM 1
KJICTOUYHOH HHKCHEPHH
Huaueunyansnoe Tema 5. Huoueuoyainnoe 12 OOBACHATE B UEM 3aK/IHOYATCS
pazBHTHE K Paseumie i pasmioncenie 0cOOEHHOCTH OPraHH3MEHHOIO YPOBHS
pPa3zMHOMKEHHE OpAUINO8 OPraHH3aLHK JKH3HH, A TaKKe
OpraHH3MOB. OTHOKNETOYHbIX, MHOTOKJIETOYHBIX H
MuTo3, Meios. KOJIOHHABHBIX Opraiu3mMoe. CpaBHUBATE
CnocoOrt 0COOCHHOCTH Pa3HBIX CNOCOO0B

PA3MHOXKCHHS ¥
pacTeHui u
JFKHBOTHBIX.
KzHenuble UHKNL]
pasHbIX rpynn
OpraHu3MOB,
OHTorexes.

Pa3sMHOKECHHS OPraHH3MOB.
XapakTepH30BaTb OCHOBHBIE ITalbl
onrtorenesa. Onpenenars, kKakol Habop
XPOMOCOM COAEPKMUTCA B KIETKax
pacTeHHil OCHOBHBIX OT/JEN0OB Ha pPa3HbIX
3Tanax >kW3HeHHOro uukna. Msodpaxats
IHKJ/BL PA3BHTHS OPraHU3MOB B BHAC CXCM.




Perynsmms
HHAWBHAYAIbHOTO
Pa3BUTHSA,

Pewars 3an1a4M Ha MOACHET XPOMOCOM B
KJIETKaX MHOTOKIETOYHBIX OPraHi3MOB B
pa3HbIX azax MUTOTHYECKOTO LIMKNA.
I'OTOBUTE M ONHUCHIBATE MHKPOMPEIAPAaTHI
KJIETOK NPEACTABUTENCH pa3HBIX LHAPCTE
(Oaxrepuii, undysopuii, nyxka u

ap. )CpasHUBATL YIMOPHOHATILHLIN K
MOCTIMOPHOHANIBHBIH

Mepuoabl HHIHBHAYAILHOTO

pasBUTHS, IIPSAMOE H HENPSIMOE Pa3BUTHE U
ACNaTh BBIBOABI HA OCHOBE CPaBHCHHS
OpPraHH3MOB.

Pazaen TI. OCHOBHBIE 3AKOHOMEPHOCTH HACJITETACTBEHHOCTH H H3MEHYHBOCTH

(46 u.)

HacnencrBeHHOCTE

Mopdonoriyeckas u

Tema 6. Ocnoenme 14

JAROHOMCPHOCHNU J6.1 CHUl

HACACOCHBCHHOCHN

OueHuThb ponb, KOTOPYIO ChIMPATH 3aKOHBI
Hac/len0BaHus, OTKpeiThie ['peropom
MenneneM, B pa3BUTHH TEHETHKH,

¢ VHKITHOHANbHAS CEeNCKITHHA U MeIUINHEL OOBACHUTE, TIPH
TIPEEMCTBCHHOCTD KaKHX YCIOBHAX BHITIONHSOTCS 3aKOHEBI
MeKay Menness. OObACHSITL MPHUYKHLL U
TIOKQJIEHHSAMH. 3aKOHOMEPHOCTL HAc/ea0BaHHS
3aKOHBI 3a00MeBaHMIA, CUETIJIEHHBIX C TIOOM,
HACNEeNCTREHHOCTH. CocTaBnsaTh CXeMbl CKpEIHBAHMS,
BeposaTHOCTHBII [lnanuposaTh U NPOBOINTE NFEHETHYECKUE
XapaKTep 3aKOHOB SKCMEPUMCHTHL. PelaTe reHeTHIecKue
reHeTHKH 3anaqm
H3MeHIUBOCTE. Tesa 7. Ocuogtibie 12 OOBACHATE, KaK BO3HHKAKT HOBBIC
Hacnencreennas u | sakonomepuocmy serenuii MPH3HAKH HIIH HOBbIE COHYETaHMs.
HEHACNIeACTBEHHAS | HIMCHUHEOCHU O0bacHsTL BaKHEHLIHE Pa3IHYHS
H3MEHYHBOCTE. HAC/Ie/ICTREHHOM H HEHACIENCTREHHOMN
Buaw M3MEHYMBOCTH, APryMEHTHPORATH
HACICAOCTBEHHON BCOYIIYIO POJIbE KOMOHHATUBHOMH
M3MCHYHBOCTH. M3MCHUYHMBOCTU B HACICACTBEHHOM
Bsaumoneiictsue Pa3zsHOOOPA3HH IKHBBIX OPraHU3MOB.
reHOTHTIA M Cpebl Paznudarn 0codeHHoCTH HACeq0BaAHHS
COMATHYECKHX H T€HEPATHBHBIX MyTaluii.
OObACHATH, Kakie MpeuMyIIecTBa AN
HCCJICIOBAHMS POICTBA Pa3HBIX BUIOB
HMeCT MUTOXOoHIpuansHas HHK no
cpaBHeHHIO ¢ saepHol. CTPOHTB
BapHALHOHHYIO KPHBYIO H3MEHYHBOCTH
M3YHaeMOro MpH3HAKa
Perynsunsa HHOHUBH- Tema 8. 10 OObACHSITL OCHOBHBIE 3AKOHOMEPHOCTH

AyaNbHOTO pa3Bi-
Tus. Ilepectpoiika
r€HOMa B OHTOTE-
HE3e

Tenemuueckue ocHocu!
HHOUGUOVUAAIDHOZO DAICHINUA

(YHKIHMOHHPOBAHHS MEHORB B XO/1€
WHHBHAYANBHOTO Pa3BHTHS.
PaccuuTEIBATE BCPOATHOCTE MOSB/ICHHS B
MOTOMCTBE HACICACTBRCHHBIX O0Me3HETH
MCXOs U3 TIEHETPAHTHOCTH I'€HOB,
OTBETCTBEHHDIX 34 Pa3BUTHE DOJIE3HEH.
OObACHATL OHONOTHYECKHH CMBIC
3aMporpaMMHPOBAHHBIX TIEPECTPOEK
remoMa. OOLACHATE, B KaKHX 001acTAX
YCIOBCUCCKON ACATCNEHOCTH
MCMOJIL3YIOTCS XHMEPHDLIE U TPAHCI€HHbIE




opranusmbl. POpMyIMPOBATL THNIOTE3bI HA
OCHOBAaHUU NPEAJOKEHHONH HHGBOPMALIUH O
pesyabTaTax OMOJOrHYECKHX
HKCIEPHMCHTOB

I'enetuka uenoseka | Tema 9. enemura weaogera | 10 PackpriBaTh NpUYHHBI HACICACTBEHHBIX H
BPOKICHHBIX 3a001¢BaHu, OOBACHATE
BO3MOKHOCTL M HEOOX0IMMOCTE HX
NpeaynpesKaeHus, a TAKKe HEKOTOPbIe
cnocoObl UX JeueHHus. OUeHUBATE POb
COBPEMEHHBIX METO/IOB U3YUEHUS
TCHCTHKH YeJIOBEKA B YCTAHOBJICHUH
MPHUYHUH HACICACTBEHHBIX U BPOKAEHHBIX
sabonesanuu. CpaBHHBATL FrEHETHYECKHE,
uuToornieckue, gpusnueckue
MCEKBEHCOBbIE KapThl, OOBACHATH
OMACHOCTh DJM3KOPOACTBEHHBIX OPAKOB

Himocoeoe 3anamiie . 2 BrinoausaTs 3ananua -«I oToRUMCA
Ododugenue no kypey 10 K 9K3aMEHY»
Kl1acca
11 kaace.
Codepxeanue pazoeioe Ocnoenoe codepaicanie Koi- XapaxmepucmuKkd oCiHosuIx U006
HPOZPAMMET no meMaM padouett RPOZPAMMBI GO Oesime b HOCHIE OOVUUaIONIEecOCH
HACOB
Pazmen 111 9BOJKOLNUA OPTAHUYECKOI'O MHUPA. (66uacos)
HomecTuraums u | Tema 10. fomecmurauus u 10 O0bscuaTs, KakuM 00pazom
CeNeKLHs, YCKOPEHHUE | celdeKnun YEJIOBEK Hay4uJjcs
8 NOBBIIIEHHE YIPaBIATE 3BOMOLHEN
TOUHOCTH oTbopa ¢ HCOOXOIHMBIX €MV BHIOB.
ITIOMOIIBIO XapaxkTepu3oBaTh METOMEI
COBPEMEHHDBIX KJIACCHYECKOH W COBPEMEHHOMN
METOIOB IEeHEeTHKH | cenekuuH. CpaBHUBATH CKOPOCTH
OHOTEXHOMOTUH CO3/1aHHs HOBBIX COPTOB PacTEHU
OPH UCMOAB30BAHUN PA3IHYHbBIX
MeTONOB celeKlnu. CpaBHHUBATE
CKOPOCTH CO3IaHUs HOBBIX COPTOB
PacTeHHH [IPH UCIIOJIB30BAHNH
PazNHUYHBIX METOAOB CENEKLIMH.
Q00CHOBBLIBATE HEODXOUMOCTh
paciMpeHUst FEHETHYECKOTO
Pa3HOOOPA3H CCICKIIHOHHOTO
MaTepHana
DJBOJIOLHOHHAS Tema 11. Mexanuszmot 260110uuy | 28 XapaxTepusoBaTh HAYIHBIC
Teopus! OHOIOrus. B3rymansl K. Jlunnes, M -b.
Teopuss  3BOMOLMH. Jlamapxka. XK. Kiosbe. OuenuBars
Ponb pouib Teopuu spomounn Y.
3BOJKOLIHOHHONTEOPHH HMapsuHa B HhOPMUPOBAHUH
B thopMHpoBaHUH COBPEMEHHOH HAYYHOH KapTHHBI
CCTCCTBCHHOHAYUHOH MHpa. XapakTepH30BaTh NaHHbBIE,
KapTHHBI MHpA. CBHICTEIBCTBYIONIHE 00 3BONIOIIHH.
Cunerenncrsa OObsiCHATb, KaK yuéHble




IBOJINKOLUHH JKHBOH
NPUPOSbI

MHoroodpaszHe BUAOB
Y MPHCNOCOOICHHOCTE
OpTaHI3MOB —

CJIEACTBHE IBOJIIOLIH

YCTaHABJIHBAIOT POOCTBEHHLIS
OTHCUICHHA MEXKAY BIUIaAMH,
HCTOMB3YS METOBI MOIEKYIAPHOM
dunonornnXapakTepH3oBaTk
OCHOBHBIC KPHTCPHH BUIA.
Xapaxkrepu3oBarb NONYJIsLHIO KaKk
INEMEHTAPHYIO €AUHHLY DBOJIOLHH.
BriuncasTe yacToThI annenei u
T€HOTHMNCB B NONYIALKWAX Ha
OCHOBE ypaBHCHHs Xapau—
BaitnOepra. XapakTepH3oBaTh
thakTopel (1BHIKYLLHE CHIIBI)
IBOJKOLUHH. OL[eHHBaTb
OTHOCHTE/BHYH POk Apeiiha reHoB
1 0TOOpPA B IBOSIOLIMH MONYIIALMIA.
Paznuuate (hOpMEI €CTECTBCHHOTO
otdopa. OOBACHATE poNb
ecrecTBeHHOTO oTOOpa B
BO3HHUKHOBEHHH a,Elal'ITaLll‘lF].
Paznuuate Pa3HbIC THITBL
BHA00OPA30OBaHMSL.
XapakTepusoBaTh OCHOBHEIC
HANpPaBJCHHS 3BOJIIOLHH

BosuukHOBEHHE u | Tema 12. Boznuknosenue u 10 XapaxkTepHU30BaTh THIOTE3bI

pasBHTHE SKU3HH Ha | pazeumue yicusiu na 3emie. POUCXOKICHUS JKIU3HT HA 3eMIIC.

3emie. OcuoBHble OuenuBarsb poiib OHOJIOTHH B

3Tanbl IBOJIIOLUH (pOPMHPOBAHUH COBPEMEHHbBIX

ouocdepsl 3emuiu, npeAcTaBleHH T 0 BOZHHKHOBEHHH

Kntouesble codbiTHA B #H3HHU Ha 3emie. QOBACHATE

3BOTIOLMH pacTeHUH U METOMBI JATHPOBKH COOBITUH

JKHUBOTHBIX npouutoro. IlepeunciaTs KIoueBhie
IBOJIOLHOHHbBIE COOBITHS B HCTOPHH
pazeuTHs wH3HH. OOBACHSTD
NPUYHHBI BEIMHPAHHS BHOB

CorpemMeHHbIE Tema 13. Bosnuknosenue u 10 XapakTepu30BaTh CHCTEMATHYECKOE

NpeacTaBIeHHs 0 | pazeunmie Uelosexd -- NOJ0KeHHe yenoseka. BeisaBnsTe

MPOHCXOKIEHUN He- UHIMPOROZEHECS HepThl CTPOEHHS HEOBEHECKOTO

JIOBCKA. OcHOBHBIE TeIa, O0YCIOBNEHHBIC

3Tansl 3BOMIOLHH PSIMOXOKICHUCM.

yenoBeKa Xapakrepn30oBaTb OCHOBHbBIE 3Talb
anTponoresesa. Haxoaurs
HHGOPMALMIO O MpeKax YeToBeKa
B Pa3JINYHBIX HCTOUYHHKAX H
OLECHHUBATE ¢&. OOBACHATE POIb
OMONOTHICCKUX H
COUNANIBHBIX(AKTOPOB B SBOJIIOLHH
HeI0BeKa

Camoopranuzaunst B | Tema 14. Cerexuust u 8 OO0bsICHATL CyLLECTBEHHbIE

FKHBBIX CHUCTEeMax,
MHoroodpasue
OpraHHUYecKOro Mupa.
CucreMartika

OUOMEXHOL0ZUA.

OCOOEHHOCTH pasHbIX YPOBHE(
OpraHu3aLHH KHU3HH Kak
HEPEACKUCONOTUNHEHHBIX CHCTEM.
BrIABAATE NPOCTHIE H CICXKHBIC
CHCTEMBL. XapaKTCpHU30BATh
OCOOEHHOCTH JKHBBIX CHCTEM KAK
CJIOYKHbIX HEPABHOBECHBIX




OTKPBITBIX cucTeM. QObACHATD
YCIOBHSA, HEODXOAHMBIE IS
CaMOOPTaHH3aLMH CHCTEM,
OOBACHATE, KaK ¢ NOMOIIBIO
o0paTHEBIX CBsI3€il MOANCPIKUBACTCS
FOMEOCTa3 B OPraHH3Max

PAZTET II. OPFAHH3IMbI B IKOJAOTHHECKHUX CHCTEMAX (36 «)

JKosnorua — Hayka 00 | Tema I35, Opeanuzmot u 14 XapakTepH30BaTh OPraHU3MBI U
OTHOLIEHHSX ORPYHCAIOWan cpeoa OONYJSILIMH MO UX OTHOLIEHHIO K
OpPraHu3MOB C IKONOrHYeCKHM pakTopam.
OKpyKarLeH cpeaoi AHanU3UpOBATL CTPYKTYPY H
AMHAMHKY nonyasannii, Onpenensts
’KU3HEHHBIC CTPATCTHH BHIOB.
XapakTepH3oBaTh 3KOJOTHUCCKHUC
HULWH 1 ONPeeNsTh }KH3HEHHbIE
thopmbl BHAOB
Coobwecrea u Tema 16. Coobmecmea u 12 Xapakrepusoarb cooduiecTsa
IKOCHCTEMBI. IKOCHCHIEM b JKMBBIX OPraHH3MOB H IKOCHCTEMb!
Tpodurueckne YpORHH, [10 MX OCHOBHBIM TapaMeTpam.
KpyroopoTsi Bbiaensite OCHOBHbIE
BCLICCTB U NMOTOKH (hyHKIIHOHAIEHEIC ONOKH B
3HCPTUHB axocucTeMax. CoCTaBATh CXEMEI
JKOCHCTEMAX. Tpoduueckux cereit. BoisignsiTo
Bunosas 1 BHIIbl, BAYKHbBIE 115l
NpOCTpaHCTBEHHAA CyKUecCHI. BuIsBAATE nocnencTBHA
CTPYKTYPa 3KOCHCTEM. AHTPOTOTEHHOTO BOAEHCTRBUA Ha
Bunusinue 3KOCHCTEMEI CBOCTO PETHOHA,
NEATENBHOCTH npeaiaraTe CnocOORI CHIDKCHHS
yeoBeKa Ha AHTPOTMOIEHHOIO BO3EHCTBUS HA
IKOCHCTEMbI IKOCHCTEMbI
Buocdepa kak | Tema 17. Buocihepa 6 Xapaxrepuzosarb Onochepy rxax
rnobasbHas YHHKAJIBHYI0 3KOCHCTEMY.
skocuctema. Kpyro- OnleHHBATh POTB KUBBIX
BOPOTHI  BELUECTE B OpraHH3MOB B NepepacnpeneneHiu
ounocdepe MNOTOKOB BCHICCTBA H SHEPTHH.
XapakTepHusoBaTh pa3HooOpasHe
sxocucrem. QrieHHBaTb Xapaxkrep
NepecTPONKH IKOCHCTEM,
CBSA3aHHBIN C JAEATENbHOCTHI)
Hen0BeKa. XapakTepu3oBaTh
KOHICNIHIO YCTOHYHBOTO Pa3BUTHS
OxpaHna npvponas! kak | Tema 18 Buoirocuueckue ocnoeer | 4 OueHHBATh BO3MOKHOCTH

YCIOBHE
YCTOHYHBOCTH
KOCHCTEM.
[NMpuponHsle pecypcesl
u palHOHaNBHOE
NPHPOAONOAbL30BaHIE.
BoccTranosu-

TeJIbHAas1 3KOJIOTHs

OXPAILh RPUPOOL

noaaepkaHus OHOJIOTHICCKOTO
PazHOOOPaA3HA HA NOMYIALUHOHHO-
BUIOBOM, FEHETHYECKOM U
IKOCUCTEMHOM YPOBHSIX.
XapakTepH3oBaTb OCHOBHbIE
METOIbI DHOJIOTHYECKOTO
MOHUTOpUHTA. BEIACIATE
NEPCNCKTHBHBIC OHOMOTHYCCKHE
MHIMKATOPLL. XapakTepu3oBaThb
BO3IMOKHOCTH MPUMEHEHHS
JOCTHXKEHHH DHONMOTHH Al
peleHus NpUPOACOXPaHHBIX
npodaem




Hmozoeoe zansmue. Oboowenue | 1 AHanM3MpOBaTL M OLIEHHBATD
no xypey 11 xiraccu COBPEMEHHBIE M10daNbHbIE
3KOJOTHYECKHE NpodaeMbl U
NYTH HX PELICHUS, NOCICICTBHS
COOCTBCHHOI ACATEILHOCTH B
OKpy’KalLWeH cpeae,
duonornyeckyio nudopmaumio o
rA00aNbHBIX3KOMOTHUECKUX
npodaeMax, NoTy4aemMyro 13
Pa3HBIX UCTOUYHHKOB;, LCJICBEIC U
CMBICJIOBBIC YCTAHOBKH B CBOHX
NeHCTBUAX M NOCTYNKAX

HanpaBieHHS NPOEKTHON JeATEIBHOCTH

HMzydenne OHOMOTMM  MpeanofaraeT  OCYLIECTBAEHHE  HCCNEAOBATENbCKOH — AEATENbHOCTH
YYaLMMKCH, NMOCTAHOBKY W MNPOBELEHHE HECJOKHBLIX OHOIOrHYecKHX 3KCMNEPUMEHTOB [ H3Y4EHMs
JKUBBIX OPTaHH3MOB H OOBSICHEHHE WX pPE3YJILTATOB, CAMOCTOATENBHBIA NOWUCK HHPOpMAnHM H3
pa3HYHBIX MCTOYHHKOB (TekcTe y4eOHHKA, HayYHO-NIONYJIAPHONH AuTepaType, DHOJOTHYECKHX CIOBapaX
M CMPaBOYHUKAX) U PA3BUTHE HABBLIKOB CAMOCTOSITENILHO aHAJIM3NPOBATL KW OLEHUBATL HWH(OPMaUMIO,
NOATOTOBKY OYKJICTOB, CHPaBOYHOIO MaTepHana, YMEHHUC CTaBUTh BONPOCHL, BHIOABWUIATh THMOTE3EL
K1accu@UuuUpoBaTh, HaOMOAaTh, AeNaTh BHIBOABI M 3aKIKOHEHHA, CTPYKTYPHpOBaTh MaTepHall,
OOBACHATD, IOKA3bIBATD, 3ALHILATL CBOH MUIEH, YMEHHE CAMOCTOATENILHO MJIAHUPOBATL NMYTH NOCTHIKEHUS
IeJeH, B TOM YHC/IE aJbTePHATUBHEIC, OCO3HAHHO BEIOHPATE Hando1ee 3 (heKTUBHEIC.

Hcnonb3oBaHne pe3epBHOrO BPEMEHH

B npumepHyro padouyro  nporpammy  I''M. Jemmmuna, O.B. Cabnunol. «bromorus.
[Mpenmernas nuuus yueduukos noa penakuweit B.K. lymuoro, I'M. Abimumuna 10-11 knaccel,
yraydnennsiit yposenn» M.- Tpocsewenue, 2019 rona, BHECEHBI HEKOTOPLIE U3MEHEHUS.

OGocHOBAHHE, TpH H3YYEHUH HEKOTOPbIX TeM HEAOCTaTOUHO BpeMeHH sl MpOoBeNeHus
0000WaKX YPOKOB U YPOKOB MO CIOKHBIM OHONOTHYECKHM TeMaM, a YPOKH 3TH HeOOXOAHMBI, Tak
KaK HanpaBJeHB HA PEANM3aLMI0 BAKHCHINNX TpeOOBAHHH K 3HAHHSIM OOYYAIOUIMXCA — NPHUMCHCHHE
nonydeHHelx YVY/l nns BEIMOJHCHHS TPCHHPOBOYHBIX VIPAKHCHHH, NMOATOTOBKE K Ja0OPaTOPHBEIM H
npakTuyeckum padoram

COI'JIACOBAHHO COIJIACOBAHHO
3aMeCcTHTEb AupekTopa no YBP NPOTOKOJ 3ace/laH st
METOUYECKOTO OOBCINHCHUS YIUTCNCH
~H.B. I1laceko XHMUH H OHONOTHH

or 26.08.2019r. Nel

« 27 »asrvcra 2019 roma

H.A. Cunopenko
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