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[Iporpamma paspadorana B coorBerctBuu ¢ ®I'OC cpeanero oduiero
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Artopsl: B.b.3axapos, A.1O. [lubynesckuii. Mocksa. «JIpoda» 2017;



HosicHuTeIbHASA 3aNIHCKA
Pabouas mporpamma yueOHOTO Kypca 6uosoruu 10-11 kimacca coctaBiieHa Ha OCHOBE :
- (denepallbHOTO TOCYJapCTBEHHOTO OOpa30BaTeNBLHOTO CTAaHAApTa CpPETHEro OOIIero
oOpazoBanus (mpuka3 MuHuCTepcTBa oOpa3zoBaHuss M Hayku Poccuiickoit @enepamuu Ot
17.05.2012, Ne 473);

-«[IpumepHO OCHOBHOW 0OpPa30BATENBLHOW MPOrPaMMBI CPEIHEr0 OOImEero 0oO0pa3oBaHUSY,
onobpeHa denepanbHbIM Y4eOHO-METOIMYSCKUM OOBECIUHEHHEM 10 0O0IeMy oOpa3oBaHUIO.
(mpotoxon ot 28 utons 2016 . Ne 2/16-3)

- PaGoueit mporpammel o Ouonoruu st 10-11 kmaccoB. YriryOeHHBIH ypOBEHb. ABTOPHI:
B.Bb.3axapos, A.1O.IluGynesckuii . Mocksa. «JIpoda» 2017;

-y4e0HO-METOIUIECKOTO KOMIUIEeKTa (yueOHUK «buonorus .O6mas Ouonorus. YriyOneHHBIH
ypoBeHs. 1 Oxitace. ABtopsl: B.b.3axapos, C.I'.'MamonTtoB, H.U.Conun, E.T.3axapoBa. yueOHuK
«buonorus .O6mas ouonorus. YriyoneHnHslil yposens. 1 1kiacc. Astopsl: B.b.3axapos,
C.I''MamonTos, H.U.Conumn, E.T.3axapoBa Mocksa. «/Ipoda» 2018);

-OCHOBHOM 00pa3oBaTeNIbHON MporpamMMbl cpeaHero obiero oopazosanuss MBOY COILI No24
-benepaibHOTO TIEpPeUHs] YYCOHHKOB, PEKOMEHIOBAHHBIX MMHHCTEPCTBOM O0OOpa30BaHUS

Poccuiickoit  depepanmu K = UCHOJIB30BAaHWIO B 00pa3oBaTeIbHOM  MpOIECCE B
0011e00pa30BaTEIbHBIX YUPEKICHUAX;
- yaebnoro muiana MbOY COIII Ne24;

Hean u 3agaumM peaju3aliid OCHOBHOHM 00pa3oBaTe/IbHON NPOrpaMMbl CpeIHEro
(1MoJTHOT0) 0011Iero 00pa30BaHUNA
-CTAaHOBJIEHHE U Pa3BUTUE JIMYHOCTU OOYYAIOLIErocs B €€ CaMOOBITHOCTH, YHUKAIbHOCTH,
HEMOBTOPUMOCTH, OCO3HAaHHUE COOCTBEHHON WHIUBUAYAJIBHOCTH, IIOSBICHUE HKU3HEHHBIX
IUIAHOB, FTOTOBHOCTh K CaMOOTIPE/IEICHUIO;
JNOCTH)KEHHE BBINYCKHUKAMHM IUIAHUPYEMBIX pE3YJIbTaTOB: 3HAHUM, YMEHUH, HAaBBIKOB,
KOMIETEHIIMI M  KOMIIETEHTHOCTEH,  OMNpeNeNieMbIX  JIMYHOCTHBIMH,  CEMEWHBIMH,
OOIIECTBEHHBIMH, TOCYJapPCTBEHHBIMU IOTPEOHOCTSAMU M BO3MOXHOCTSMHM OOYy4arolerocs
CTapILEro IIKOJIBHOIO BO3pacTa, MHAMBUIYAIIbHOM 00pa30BaTeNbHON TPaeKTOPUH €r0 pa3BUTHUS
U COCTOSIHUSA 370POBBS.
- JIOCTM)KEHHE IIOCTABJICHHBIX LeJded mpu pa3paboTke MU peanu3aluu o00pa30BaTeIbHON
OopraHu3aneil OCHOBHOW 0Opa30BaTEIbHOM IpOrpamMMmbl CpeIHEro oOuero oOpa3oBaHMs
IIPeyCMaTPUBAET PelleHHE CIEAYIOINX OCHOBHBIX 3a/1au:
-(opMHpOBaHUE POCCUICKON I'PaKIAHCKON UICHTUYHOCTH O0YYarOIUXCS;
COXpaHeHHE U  pa3BUTHE  KYIbTYpHOIO  pa3HOOOpa3uss UM SA3BIKOBOTO  Hacleaus
MHOTOHAaIMOHaIbHOTO Hapoaa Poccuiickoit denepaunu, peanuszanus NpaBa Ha H3y4YeHHUE
POJIHOTO $I3bIKA, OBJIAJICHUE JYXOBHBIMH IEHHOCTSMU U KYJIbTYpOH MHOTOHALMOHAIBHOTO
Hapoja Poccuuy;
- ofecriedyeHne pPaBHBIX BO3MOYKHOCTEH IOJIYYEHHUS KAayeCTBEHHOIO CpeIHero oOIero
oOpa3oBaHus; oOecrieyeHHe AOCTHXKEHHMS OOYy4arolMMHUCS 00pa3oBaTeIbHbIX pE3yJIbTATOB B
COOTBETCTBUU C TPeOOBAHUSAMM, YCTaHOBICHHBIMU CTaHIapTOM;
-o0ecrieyeHne peanu3anuMu  OecruiaTHOro oOpa3oBaHUS HAa YpPOBHE CpelHEero oOIero
oOpa3oBaHuss B 0OBbEME€ OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl, MpeaycMaTpUBaromeit
u3yueHue o0s3aTelIbHbIX Y4YEOHBIX TNPEAMETOB, BXOJAIIMX B Yy4ueOHBIM miaaH (y4eOHBIX
IPEIMETOB MO BBIOOPY M3 00s3aTEIbHBIX MPEIMETHBIX O0JIACTEH, JOTOIHUTEIBHBIX Y4eOHBIX
IPEIMETOB, KypcOB IO BHIOOPY M OOLIMX AJIS BKJIIOUEHHUS BO Bce ydeOHbIE IUIaHBI y4eOHBIX
MIPEIMETOB, B TOM YHCJIE HA YTIyOJIIEHHOM YPOBHE), a TAK)KE€ BHEYPOUHYIO JICITEIbHOCTD;
-yCTaHOBJIEHWE TpeOOBaHMH K BOCIMTAaHMIO M  COLMAIM3AlMM  OOy4alomMXcs, HX
CaMOUACHTU(HUKAIIMY TOCPEACTBOM JIMYHOCTHO W OOIIECTBEHHO 3HAYMMOM JIESATEIHHOCTH,
COLIMAJIBHOTO U TPa’KJaHCKOTO CTAaHOBJICHMS, OCO3HAHHOTO BbIOOpa MpoQeccuu, MOHUMaHNe



3HAa4YeHUs1 MPO(PECCHOHATBFHON AEATENbHOCTH JUIs YeJIOBEeKa W OOIIecTBa, B TOM YHCIE 4epe3
peanu3anio 00pa3oBaTeIbHBIX MPOTPaMM, BXOJSMIIMX B OCHOBHYIO 00pa30BaTENbHYIO
porpamMmmy;
- o0ecrieyeHne MPEeMCTBEHHOCTH OCHOBHBIX 00pa30BaTeIbHBIX MPOrPaMM HA4aJIbHOTO OOIIETO,
OCHOBHOTO 00111eT0, CpeHero 0o1Iero, NpoPecCHOHaIBHOTO 00pa30BaHNUS;
-pa3BHUTHE TOCYJAPCTBEHHO-O0IIECTBEHHOTO YIIPABJICHUS B 00pa30BaHHU;
- (opMHpOBaHHE OCHOB OILIEHKH pe3yJIbTaTOB OCBOCHHUS OOYYarOIIMMHUCS OCHOBHOMU
00pa3oBaTeIbHOW TPOTPAMMBI, JEATEIBHOCTH TIEIarOTMYECKHX pPAaOOTHHKOB, OpraHU3aIHi,
OCYILECTBIISIOUIMX 00pa30BaTEIbHYIO AEATEIbHOCTD;
-CO3JIaHHE YCIIOBUH JUTSl Pa3BUTHSI M CAMOPEATH3ALUH 00yJaIOmMXCsl, Ui (GOPMUPOBAHHUS
3JI0pPOBOTO, OE30MACHOTO ¥ SKOJIOTUYECKH LEIeco00pa3HOro 00pasa KU3HH 00yIarOIUXCs.

nu Yy vYeOHOro K «buojorns»
1) dbopmupoBaHHE CHUCTEMBI OHOJIOTHYSCKHX 3HAHWUN KaK KOMIIOHCHTA €CTECTBEHHO-HAYYHOM
KapTUHBI MHDA;
2) pa3BUTHE JIMYHOCTH OOYyYalOUIMXCS, WX HHTCIUICKTyalbHOE W  HPABCTBEHHOE
COBEPIICHCTBOBAHNE, (POPMUPOBAHUE Y HHUX T'YMAHHUCTHMUYECKUX OTHOUIEHUN M SKOJOTMYECKU
11e71eco00pa3HOro MOBEACHUS B ObITY M TPYJOBOU I€ATEIbHOCTH;
3) BBIPAOOTKY MOHWUMAHHs OOIICCTBEHHONW MOTPEOHOCTH B Pa3BUTHH OHOJIOTHH, a TaKKe
(dbopMHpOBaHHE OTHOILIEHUS K OHOJIOTHM KaK BO3MOXKHOM oOjactu Oymayiiedl MpakTH4ecKOn
NeSITeIbHOCTH.
N3ydenue 6uonoruu Ha yriayOJIeHHOM YPOBHE OPHEHTUPOBAHO Ha!
-TIOJITOTOBKY K TMOCIIEAYIOMEMY PO ecCHOHATFHOMY 00pa30BaHUIO;
- pa3BUTHE HHIUBUAYAJIbHBIX CHOCOOHOCTEH oOydwarommxcsi myreM Oojee IIyOOKOro, ueM
npegycMaTpuBaeTcs 0a30BbIM YPOBHEM, OBJIAZICHUS] OCHOBAaMM OMOJIOTMM U METOJaMH M3Y4EHUs
OpPraHN4ecKOro MHpa.
N3yuenne Onosioruu Ha yriayOJIeHHOM ypOBHE oOecreurBaeT NIPUMEHEHUE MOTy4YEeHHbIX 3HAaHUH
IUIL  peIleHUs] MpPAKTUYECKMX U  Y4eOHO-MCCIEeNOBAaTENbCKUX 3aJad B H3MEHEHHOM,
HECTaHJAPTHOM CUTYyaIlMH, YMEHUE CUCTEMATU3UPOBATh U 0000IATh NOTy4YE€HHbIE 3HAHMS,
- OBJIaJICHUE OCHOBAaMH HCCIIEI0BATEIbCKON NESITEIbHOCTH OMOJOIMYECKONW HAIpPaBICHHOCTU U
I'PaMOTHOTO O(OPMIICHHSI IOJYYEHHBIX PE3YIbTaTOB;
-pa3BUTHE CHOCOOHOCTH MOJEJIMPOBATh HEKOTOpPblE OOBEKTHl M HPOILECCH, MPOUCXOASIIUE B
YKUBOU IIpUPOJIE.
W3yuenune mnpenmera Ha YriayOJIeHHOM YpPOBHE IO3BOJSET (DOPMUPOBATH y OOYdarOLIMXCS
YMEHUE aHaJIM3UpOBaTh, IPOTHO3MPOBATH M OLEHMBATh C MO3ULHUHU IKOJOTHYECKOU
0€30I1aCHOCTH MOCIEICTBHS ICATEIbHOCTH YeJIOBEKA B SKOCHCTEMAX.

Pabouas IIporpaMMa HalIpaBJICHA Ha (1)OpMI/IpOBaHI/Ie JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U
MNPECAMETHBIX PE3YJIbTAaTOB OCBOCHUS KypCa OHOJIOTHH.

CopneprxaTenpHas yacTb paboyeil MporpaMMbl COOTBETCTBYET TPeOyeMbIM pe3ylibTaTaM
dI'0C COO.

COJEPKAHUE KYPCA BUOJIOTHH B 10—11 KITACCAX (yriy0JieHHbII YPOBEHB)

buojgorns kKak KOMILIEKC HayK O JKHBOM npupojae buomorus kak KOMILIEKCHAas HayKa.
COBpeMeHHHe HaIlpaBJICHUS B ouonorun. CBsi3b OMOJIOTUH C APYruMH HAayKaMH. Brinonnenue
3aKOHOB CI)I/IBI/IKI/I U XUMHH B >KHBOH Iprupozae. Cunres C€CTCCTBCHHOHAYYHOI'O W COLIUO-
T'YMaHHUTAapHOT'O 3HAHUA Ha COBPEMCHHOM 3TaIl€ pa3sBUTUSA UBUIIM3allUU.

HpaKTI/I‘-ICCKOC 3HAYCHHE OMOJIOTMYECKHX 3HAHMH. BHOIOrMyYeckue CHCTEMBI Kak npeamMeT
HU3YUCHUA OMOJIOTHH. OCHOBHBIC TPUHIUIIBI OopraHu3anuun u (I)YHKI_II/IOHI/IpOBaHI/IH
OMOJIOrMYeCKUX cUcTeM. bruojornueckue CuCTeMbI Pa3HbIX ypOBHeI\/'I OpraHu3saluu.



l'unote3sl U TeOpuM, UX POJIb B POPMUPOBAHUHM COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHBI
Mupa. Meroapl Hay4yHOro MO3HAHMSI OPraHUYECKOTO0 MHpa. DKCIEPUMEHTAJIbHBIE METOIbl B
OMO0JIOTHH, CTAaTHCTUYECKAst 00pabOTKa TaHHBIX.

CrpykTypHble W (YHKIMOHAJIbHbIE OCHOBBI JKM3HM MOJIEKYJIIpHbIE OCHOBBI JKH3HHU.
MakpoaniemMeHnTel 1 MHKpodsieMeHThl. Heoprannueckue BemiectBa. Bona, ee posib B KUBOU
npupone. ['mapodumpHOCTs u  THAPOGOOHOCTE. PoNIb MHHEpambHBIX COJIEH B  KIIETKE.
Opranuyeckue BELIECTBA, OHITHE O PETYISIPHBIX U HEPETYISAPHBIX OMONOIMMepax. YTIEBOIbI.
Mosnocaxapuapl, onurocaxapuabl U nonucaxapuabl. OyHkiuu yriaeBoaos. Jlunuapl. @yHkunu
munuaoB. benku. @ynkiun OenkoB. MexaHusm neiictBus pepMeHToB. HykienHOBBIE KUCIOTHI.
JHK: crpoenue, cBoiictBa, mecromnonoxenue, pynkinuu. PHK: ctpoenue, Buabl, QyHKIHU.
AT®: crpoenue, ¢ynkuuu. Jlpyrue opraHuyeckue BellecTBa KieTku. HaHoTexHonoruu B
ouonorun. Knerka — cTpykrypHas M (yHKIMOHaJIbHAs €IUHUIA opraHusma. Pa3z Burue
uutosiorun. CoBpeMEHHbIE METO/Ibl U3YUeHHUs KieTkU. KiierouHas Teopus B CBETE COBPEMEHHBIX
JMAHHBIX O CTPOCHUH W (PyHKUMSIX KIeTKU. Teopuss cumOuorenesa. OCHOBHBIE YaCTH H
opraHoufipl kieTku. CtpoeHune u (QyHKUuM Ouosornueckux MemOpan. llutommnasma. SAnpo.
Crpoenue u QyHKIUU xpomocoM. MemOpaHHble U HeMeMOpaHHble opraHounbl. LluTockener.
Bxutouenusi. OCHOBHBIE OTIMYUTEIbHBIE OCOOEHHOCTH KIJIETOK MPOKapHOT. OTINYUTENbHbIE
0COOEHHOCTH KJIETOK JYKapuoT. Bupycel — HexnerouHas ¢opma xu3Hu. CriocoObl mepenayn
BUPYCHBIX MHQEKIUH H Mepbl NpOoGMIAKTHKH BHPYCHBIX 3a0oyieBaHui. Bupycono rus, ee
npakTuueckoe 3HaueHue. Kiertounwlii merabonmusM. DepMEHTATHBHBIN XapakTep peaKiHii
oOMeHa BemecTB. DTamlbl SHEPreTHUECKOro ooOmMeHa. A’poOHOe W aHa’poOHoe npixaHue. Pomib
KJIETOYHBIX OPTaHOUJIOB B MPOIECCaX SHEPTeTHUECKOro oOMeHa. ABTOTPO(BI U TeTepOTPO(dEI.
®ortocunres. Pa3bl poTocuHTe3a. Xemocunrtes. Hacnencreennas nHbopMaius u ee peanusanus
B KJIETKE. ['€eHETMYECKHI1 KO/, €r0 CBOMCTBA. DBOJIIOLUS MpeAcTaBiIeHU 0 rene. COBpeMEHHbIE
IIPEJCTaBICHUS O TeHE U reHoMe. buocunTes Oelka, peakiuy MaTpU4YHOTO CUHTe3a. Perymsamus
pabOThl T'€HOB M IPOLIECCOB OOMEHa BEIIECTB B KieTKe. ['€HHas WH)KEHepus, N'eHOMHKA,
nporeomuka . Hapyiie Hue GMOXMMHYECKUX MPOLECCOB B KJIETKE O] BIMSHUEM MYTareHOB U
HapKOTeHHBIX BemecTB. KietouHslil nuki: uHTepdasa u aeiaeHue. MuTo3, 3Ha4eHHE MHTO3a,
¢da3pr MuTo3a. ComaTudeckue W TOJIOBBIE KIIETKH. Meio3, 3HaueHue meiosa, ¢a3bl Meio3a.
Meii03 B JKU3HEHHOM LHKIE OpPraHu3MoB. DOpPMHUpPOBAaHME MOJOBBIX KIETOK Yy LBETKOBBIX
pPacTeHH M MO3BOHOYHBIX KMBOTHBIX. Perymsius naeneHus KIETOK, HapyLUICHHs PETryJIALUNA KaKk
npuyrHa 3a0605¢e BaHUil. CTBOJIOBBIE KIETKH.

Opranu3m OcoOeHHOCTH OJITHOKJIETOYHBIX, KOJOHUAIBHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB.
B3aumocBs3p TKaHel, OpraHoB, CHCTEM OpPraHOB KaK OCHOBAa IIEJIOCTHOCTH OpraHu3Ma.
OcHOBHBIE TMPOIIECCHI, MPOUCXOAIINE B OpraHu3Me: NMUTAaHHE U MHUIIEBapeHUe, JBIKEHUE,
TPAHCIOPT BELIECTB, BBIACICHUE, Pa3APaXKUMOCTh, PEryisaius y opranusmoB. [loanepikanue
roMeocTa3a, HOpUHIUI OoOpaTHON cBs3u. Pa3mHOkeHue opranuzMoB. becronoe u mojoBoe
pa3MHOkeHHe. JIBOiHOE OIJIOJOTBOPEHHE Y I[BETKOBBIX pacTeHUW. BuIbI OMIOAOTBOpEHUS Y
KUBOTHBIX. CrocoObl pa3sMHOXEHHS Yy pacTeHuid U >KUBOTHBIX. [lapreHorenes. OHTOreHes.
OMOpuoHanbsHoe pasButTHe. [locTamOpuoHanbHOe pasButue. IIpsiMoe M HempsMoe pa3BUTHE.
’Ku3HeHHble UUKIBI PAa3HBIX TPYII OPraHU3MOB. Perymsius HWHIUBUIYATbHOTO pPa3BUTHSL.
[TpyurHbl HapylIeHU pa3BUTHS OPraHU3MOB. VcTOpHs BOSHUKHOBEHUS U Pa3BUTHS TC€HETHUKH,
METO/Ibl TEHETUKH.

I'eneTnyeckue TEPMHUHOJIOTHS U CUMBOJHKA. ['eHOTHUN U (eHoTHn. BeposaTHOCTHBIN XapakTep
3aKOHOB T€HETUKHU. 3aKOHBI HACIEACTBEHHOCTH I'. MeHiens U ycnoBUs UX BBITIOJIHEHHUS.
[uronornyeckue OCHOBBI 3aKOHOMEPHOCTEW HacieAOBaHUs. AHAIM3UPYIOIIEE CKpEllUBaHUE.
XpomocomHasi Teopusi HacieAcTBEHHOCTH. CLEIUIEHHOE HacleloBaHUE, KPOCCHHIOBEP.
Omnpenenenne nosa. CHEIUIEHHOE € TOJOM Hacle[oBaHMe. B3anMonelcTBue aienbHBIX H
HEaJUIeJIbHBIX TEHOB. ['€HeTHMYecKHMe OCHOBbI HMHAMBUAYaJIbHOTO pa3BUTUs. [‘eHeTmyeckoe
KapTUPOBaHUE.



I'eHeTnka denoBeka, METOABI H3Y4EHMS TI'E€HETUKM 4YeJOBEeKa. PenpoaykTHBHOE 310pPOBbE
yenoBeka. HacnencrBenHele 3a0051€BaHNs YEJIOBEKA, UX MPEAYNPEXKICHUE. 3HAUEHUE TE€HETUKU
IUI. MEJUIIMHBI, 3TUYECKUE aCHEeKThl B OOJIACTH MEIUIIMHCKON TeHeTHMKW. ['eHoTMn U cpena.
Henacnencrsennas wusMenunBocTs. Hopma peakuum npusHaka. BapuanvoHHBIA psap U
BapuanMoHHas kpuBas. HacnencrsenHas H3MEHUYMBOCTL. BHibl HAaCIeICTBEHHOW H3MEHYUBOCTH.
KomOnHaTHBHAsS W3MEHUMBOCTh, €€ WCTOYHHMKH. MyTaiuu, BUABI MyTaluid. MyTareHsl, uX
BJIMSIHUE HAa OpraHu3Mbl. MyTaluu Kak IpUYMHA OHKOJIOTMYECKUX 3a0osieBaHuil. BHesnepHas
HACJIEICTBEHHOCTh U U3MEHYMBOCTh. DIUT'€HE THKA.

Jlomectukauus U cenekius. LIeHTppl oloMalllHUBaHUS KUBOTHBIX M LEHTPbI MPOUCXOKACHUS
KYJIBTYPHBIX pacTeHHid. MeTO/Abl CEeJeKINH, NX TeHEeTUYeCKHe OCHOBHBI. VICKyCCTBEHHBIN OTOOD.
VYckopeHre U MOBBILIEHHE TOYHOCTH OTOOpa C MOMOIIbIO COBPEMEHHBIX METOJIOB M'€HETHKHU U
OuoTexHoNoruu. I'erepo3rc M €ro MCIoNb30BaHHE B CEJIEKIMU. PaclimpeHne reHeTH4ecKoro
pazHooOpa3usi  CEJEKIIMOHHOTO MaTepuana: IOJMIUIONIUs, OTJIaJeHHas TuOpuan3aus,
AKCIEPUMEHTAJIbHBIH MyTareHe3, KJIETOYHAas WHXXEHEpUs, XPOMOCOMHAas WHXEHepHus, I'€HHas
nHxeHepus. buodezonacHOCTS.

Teopus 3Bomonnu Pazsutne sBomtonnoHHbIX uae. Hayansie B3rmsaas! K. JInnnes n

K. b. Jlamapka. DBomtoumonnas teopuss Y. Japsuna. CBHUAETENbCTBA HBOJIIOIUH KUBOU
MIPUPOJIBL: MTaJIEOHTOJIOTUYECKHE, CPaBHHUTEIbHO-aHATOMHUYECKUE,  AMOPHOJIOTHYECKHE,
ounoreorpaduueckre, MOJICKYIsIpHO-TeHeTHUeckne. Pa3Butne mpenacrasienuid o Buae. Bua, ero
kputepuu. [lomynsauusa kak Qopma cylmiecTBOBaHUS BHJAa M KaK dJIEMEHTapHas eIuHuIa
sBoimronny. CHHTETHYECKass TEOpUs DHBOJIONUMH. MHUKPOIBOIIONHUS W MaKpPOIBOJIOLUS.
JIBIKyIIIME CHITIBI SBOJTIOINH, UX BIUSHUE HA TeHOGOH nonmyisiuun. Jperid reHoB u cirydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHUs TeHO(QOHJa MOMyJsiluuu. YpaBHeHue Xapau — BaiitnOepra.
MonekynsipHO-TeHETUYEeCKUE MeXaHU3Mbl 3BO JOUMU. POpMBI  €CTECTBEHHOro OTOOpa:
IBIDKYILIas, CTaOWIM3MpyIOIlas, JAW3pYNTHBHAs. OKOJOTHYECKOE U reorpauyeckoe
BujooOpa3oBanue. Hampasinenus u nytn sBomonuud. DoOpMbl 3BOJIIOLUHU: JAUBEPreHINS,
KOHBEpreHuus, napawienn3sM. Mexanu3mbl anantaiuid. Kosposonus. Poisib 3BOIONMOHHON
Teopuu B (POPMUPOBAHUU €CTECTBEHHOHAY4YHOH KapTUHBI Mupa. MHOroo0Opasue opraHu3smMoB U
IIPUCIIOCOOJICHHOCTh OPraHU3MOB K cpelle OOMTaHUs Kak pe3ynbTaT 3BoOJoLUH. [IpuHIMIBI
Kjnaccupukanuy, cucremMaruka. OCHOBHbBIE CHCTEMAaTHYECKHE TIPYIIbl OPraHUYeCKOro Mupa.
CoBpeMeHHbIE MMOAXO0MAbl K Kiaccu(uKauuu opraHu3moB. PasButue xu3Hu Ha 3emie Mertoibl
JATUPOBKM COOBITUI MPOILIOro, TEOXpOHOJOrMYecKas MIKaua. ['Mnore3bl HMPOUCXOXKIACHUS
Ku3HU Ha 3emiie. OCHOBHBIE 3Tambl 3BoJroUM Ouocdeprl 3emnu. KitoueBble coObiTHS B
OBOJIIOLIMM PAaCTEHUM M JKUBOTHBIX. BplMMpanue BuUIOB M ero npuuuHbl. COBpeMEHHBIE
IIPEACTABICHUS. O MPOUCXOXKACHUM 4YenoBeka. (CHcreMaTH4ecKoe IIOJIOKEHUE 4YeJIOBEKa.
Opomronus 4enoBeka. DakTopel 3BOTIOLUM 4YEJIOBEKA. Pachl 4enoBeka, UX NMPOUCXOXKICHHUE U
enuHCTBO. OpraHu3Mbl U OKpyXaromas cpeaa JKojaoruyeckue (Hhakropsl U 3aKOHOMEPHOCTH UX
BIMSHMS ~HAa  OpraHu3mbl  (IPUHUUI ~ TOJEPAHTHOCTH, JIMMUTHpYMOLME  (HaKTOpHI).
[IpucnocobaeHns OpraHu3MoB K JACHCTBHIO SKOJIOTHYECKUX (pakTopoB. bronornyeckue puTMsl.
B3aumopelicTBue 3ko10ruyeckux (pakTopo. DKojoruueckas Huia. buoreoneHos. Dxocucrema.
Komnonents! skocuctembl. Tpodudeckue ypoBHU. Tumbl nuimieBbix neneil. Ilumesas ceTs.
KpyroBopoT BemeCTB M MNOTOK DJHEPrUM B DJKOCHCTEME. BHOTHYECKHE B3aMMOOTHOILIEHUS
opraHuzMoB B 3Kkocucteme. CBoiicTBa skocucteM. [IpoaykTUBHOCTH M OGHOMacca 3KOCHUCTEM
pasHbix tunoB. Cykneccus. Camoperynsauus skocucteM. llociencTsus BIusHUSA NEATENBHOCTH
yejqoBeka Ha HKocucTeMbl. HeoO0XoauMocTh coxpaHeHHs OuOopa3zHOOOpas3us 3KOCHUCTEMBI.
ArporieHo3bl, ux ocobenHoctu. Yuenue B. W. Bepuaackoro o Owuocdepe, HOOochepa
3aKOHOMEpPHOCTH  cyulecTBOBaHUS Ouocepbl. KommoHeHTsl Ouocdepsl U HX  pOJIb.
KpyrosopoTs! BemecTB B 6nocdepe. buorennas murparust aromoB. OCHOBHbIE OMOMBI 3eMJIH.
Ponb yenoBeka B Ouocepe. AHTponoreHHoe Bo3zaelcTBue Ha Ouochepy. [IpupoaHsie pecypcs
U palMOHAJIbHOE MPHUPOJIONONb30BaHue. 3arps3HeHue Ouocdepsl. CoxpaHeHHe MHOT000pa3us
BUJIOB KaK OCHOBA yCTOHUMBOCTH Ouochepsl. BocctanoButensHas sxosiorusi. IIpoGnemsr



yCTOMYMBOTO pa3BUTHA. IlepcrieKTuBbI pa3BUTHs OMOJOTMUYECKUX HAYK, aKTyaJIbHbIE TPOOIEMbI
OUOJIOTHUH.

IInanupyemMble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 NMpeaMeTa, Kypca.

B pe3yabTaTe u3yuenusi yuedOHoro npeamera «buosiorus» Ha ypoBHe cpeiHero
0011ero oopa3oBaHus:
BpinyckHUK HA yriy0JJeHHOM YPOBHE HAYUYMTCS:
-OIICHUBATH POJIb OMOJOTUUECKUX OTKPHITUM U COBPEMEHHBIX UCCIICIOBAHUN B Pa3BUTUU HAYKU
Y B NMPAKTHUYECKOU JIEATETLHOCTH JTIOJICH;
-OIICHUBATH POJIb OMOJIOTUN B JOPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI MUPAa,
MPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHUSI OMOJIOTHH;
-yCTaHaBJIMBATh U XapaKTEPU30BaTh CBSA3b OCHOBOIOIAralOIINX OMOJIOTUUECKUX TTOHATUI
(kneTka, opraHusMm, BUJ, SKOCcHUcTeMa, Ornocdepa)
C OCHOBOIIOJIATAIOIIMMH MOHITUSIMU JIPYTUX €CTECTBEHHBIX HAYK;
-000CHOBBIBATh CHCTEMY B3TJIAJIOB HA JKMBYIO MPHUPOJY MU MECTO B HEHW UYENOBEKa, MPUMEHSS
OMOJIOTUUECKHE TEOPHUH, YyYCHHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHMMATh TPAHMIBI HX
MIPUMEHHUMOCTH;
- TIPOBOJIUTH Yy4E€OHO-UCCIIEIOBATEIBCKYIO NEATEILHOCTh MO0 OMOJIOTHHU: BBIIBUTATH THIIOTE3HI,
MJIAaHUPOBATh PabOTy, OTOMpATh U MPEOOPa30BHIBATH HEOOXOIUMYIO MH(OPMAIIUIO, TIPOBOIUTH
SKCIEPUMEHTBI, HWHTEPIPETUPOBATH PE3yJAbTaThl, Je€iaThb BHIBOJBI HAa OCHOBE IOJIYYEHHBIX
pe3yabTaToOB.
- BBIABIIATh M OOOCHOBBIBATH CYHIECTBEHHBbIE OCOOCHHOCTH pa3HBIX YPOBHEH oOpraHu3anuu
KU3HU;
- yCTaHaBJIMBAaTh CBSI3b CTPOCHHUS U (DYHKIHMI OCHOBHBIX OMOJOTMYECKMX MAaKpPOMOJIEKYIN, HX
POJIb B IIpoleccax KJIETOYHOTO MEeTaboIn3Ma;
-pemiath 3aJadu Ha omnpejaeneHue nocienaoparenbHoctd HykineotunoB JIHK u nPHK (MPHK),
antukonoHoB TPHK, mocnenoBareabHOCTH aMHUHOKUCIIOT B MOJIEKyJe Oenka, MpUMeEHsis 3HaHus
0 peaKiusxX MaTPUYHOTO CHHTE3a, FEHETUUECKOM KOJi€, IPUHIIUIIE KOMITJIEMEHTApHOCTH;
- JieTaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOpPbIE MPOU30MIYT B MpoIeccax MaTPUYHOTO CHHTE3a, B
cllydae U3MEHEHHUs nocieaoBareabHocTu HykiaeotuaoB JHK; -
-CcpaBHUBATh (hasbl JeJCHUs KIETKU; PeliaTh 3a/a4il Ha ONpeAesieHue U CPaBHEHHE KOJUYEeCTBa
reHeruyeckoro marepuana (xpomocom u JIHK) B KieTkax MHOTOKIETOYHBIX OPraHHU3MOB B
pasHbIX (hazax KIETOYHOTO IIUKIIA,;
-BBISIBJIATH CYHIECTBEHHbIC NMPHU3HAKU CTPOCHHS KIETOK OPraHM3MOB DPa3HBIX LIAPCTB >KUBOM
MIPUPO/IbI, YCTAHABIMBATH B3aMMOCBSI3b CTPOCHUS U (DYHKIIMI YacTel U OPraHOUI0B KIETKH;
-000CHOBBIBaTh B3aUMOCBSI3b IUIACTUYECKOTO U SHEPreTHYeCKOro OOMEHOB; CpaBHUBATH
MPOLIECCHl TIACTHYECKOTO M JHEPreTUYeCKOro OOMEHOB, MPOUCXOJSAIIMX B KJIETKaX MKUBBIX
OpraHU3MOB;
-OTPEJENITh KOJUYECTBO XPOMOCOM B KJIETKaX PACTEHHI OCHOBHBIX OTJEJIOB Ha Pa3HbIX 3Tamnax
KU3HEHHOTO IUKJIA;
-peliaTh TeHEeTHYeCKHe 3a/]a4ydl Ha JAUTMOPUIHOE CKpEIIMBaHHE, CIEMJICHHOE (B TOM YHCIE C
M0JIOM) HaclleZIOBaHUe, aHAIM3UPYIOIee CKPEIIMBAaHUE, TPUMEHSS 3aKOHBI HACIEICTBEHHOCTH U
3aKOHOMEPHOCTH CLEIJIEHHOTO HAaCJIeIOBAaHNUS;
-pacKpbIBaTh MPUYMHBI HACIEICTBEHHBIX 3a00JIEBaHUI, apryMEHTHPOBATh HEOOXOIUMOCTh Mep
MpeIyNpeXACHUS TaKUX 3a00JIeBaHU;
-CpaBHUBATh Pa3HbIE CIIOCOOBI PA3MHOKEHHS OPraHU3MOB;
-XapaKkTepu30BaTh OCHOBHBIE ATAllbl OHTOT€HE3a OPTaHU3MOB;



-BBISIBJISITH TPUYMHBI W  CYIIECTBEHHbIE NPU3HAKH MOIU(PUKAIMOHHON W MYTAIlMOHHOM
U3MEHUYUBOCTH;

-000CHOBBIBATh POJIb H3MEHUYHMBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOODE;

-000CHOBBIBATh 3HAYCHUE PA3HBIX METOJIOB CEJIEKIIUU B CO3JJAHUU COPTOB PACTEHUH, TOPOJT
YKUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

-000CHOBBIBATh MPUYUHBI H3MEHSEMOCTH H MHOTO00pa3usl BUJIOB, TPUMEHSSI CHHTETHYECKYIO
TEOPUIO 3BOJIOLHH;

-XapaKTepU30BaTh MOMYJIALNIO KaK €AMHUILY 3BOJIIOLUH, BUJ KaK CUCTEMATUYECKYIO KaTETOPHUIO
U KaK pe3yJbTaT 3BOJIIOLUN;

-yCTaHaBJIMBATh CBSI3b CTPYKTYPBI U CBOICTB 3KOCUCTEMBI;

-COCTaBJIATh CXEMbl IIEpEHOCa BELIECTB M DBHEPTUM B JKOCHCTEME (CeTH MUTaHus),
MIPOrHO3UPOBATh UX U3MEHEHUS B 3aBUCHMOCTH OT U3MEHEHUSI (PAKTOPOB CPEIbL;

- apryMEHTHpPOBaTh COOCTBEHHYIO MO3UIIMIO [0 OTHOUIEHHUIO K AKOJIOTUYECKUM MpodIemMam U
MOBEJICHUIO B TPUPOIHOU CPEJIE;

-000CHOBBIBaTh HEOOXOIMMOCTh YCTOMYMBOTO PAa3BUTHS KaK YCIOBUS COXpaHEHUs Ouocdepsl;
-OLIEHUBATh MPAKTHYECKOE M ATHYECKOE 3HAYEHHE COBPEMEHHBIX HCCIEIOBaHUNA B OMOJIOTHH,
MEIUIIMHE, FKOJIOTUH, OMOTEXHOJIOTUN; 000CHOBBIBATH COOCTBEHHYIO OIICHKY;

-BBISIBJIATH B TEKCTE OMOJIOTMUECKOTO COJEpKaHUs NpoOjeMy U apryMEHTUPOBAaHHO €€
OOBSACHATE;

-IPEJCTaBIATh OMOJOTHYECKYI0 HH(OpPMalMIO B BHUAE TEKCTa, TaONMIBI, CXeMbl, Ipaduka,
qyarpaMMbl U JielaTh BBIBOJBI Ha OCHOBAHMM IPE/ICTaBJICHHBIX JAaHHBIX; MPeoOpa3oBBIBATH
rpaduk, TaOIHILy, UArpaMMy, CXEMY B TEKCT OMOJIOTHYECKOTO COACPIKAHUS.

BbInycKHHK Ha yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThCH:

-OpraHu30BhIBaTh M IPOBOJUTH HHIWBUAYAJIHHYIO HCCIEIOBATEILCKYIO NESTEIBHOCTh IO
Oonosornu (Win pa3pabaThIBaTh WHAWBUAYAIBHBIA MPOEKT): BBIABHTATh THIIOTE3bI, TUIAHKPOBATH
paboty, oTOMpaTh H TPeoOpa3OBBIBATH HEOOXOAMMYIO  HWHGOpPMAIMIO, TMPOBOAHUTH
AKCTICPUMEHTHI, WHTEPIPETUPOBATh PE3YJIbTaThl, JeNaTh BBIBOJB HA OCHOBE ITOJyYCHHBIX
pe3yIbTATOB, MPEICTABIISATH MPOYKT CBOMX HCCIICAOBAHUIA,

-IIPOTHO3UPOBAThH TOCIEACTBUSI COOCTBEHHBIX HCCICIOBAHUN C YYETOM STHYECKUX HOPM U
9KOJIOTUYECKUX TPEOOBAHUH;

-BBIJICIISITH CYIIECTBEHHBIE OCOOCHHOCTH JKU3HEHHBIX ITUKJIOB MPEICTABUTEIICH Pa3HBIX OT/EIOB
pacTeHUil U THIIOB )KUBOTHBIX; H300paXKaTh IUKJIBI PA3BUTHUS B BUJIE CXCM;

-aHaJIM3MpPOBATh W HCIOJB30BaTh B pEIICHHWH YYEOHBIX U HCCICAOBATEIbCKHX 3ajad
MH(POPMAIIHIO O COBPEMEHHBIX MCCIICIOBAaHUAX B OMOJIOTHH, METUIIMHE W SKOJIOTUH;

- apryMEHTUPOBaTh HEOOXOJIMMOCTh CHUHTE3a ECTECTBEHHOHAYYHOTO M COLIMOTYMAHHTAPHOTO
3HaHUS B SM0XY HHPOPMAIIMOHHOM ITUBUIIU3AIHH;

-MOJCTTMPOBATh HM3MECHEHUE JKOCHUCTEM II0JI BIMSHUEM Ppa3UYHBIX Tpynn  (HaKkTopoB
OKpYKAroIleH Cpe/ibl;

-BBISABJISITH B IPOIECCE HMCCIICOBATENBCKON JEATEIIbHOCTA MOCICICTBUS  aHTPOIIOTEHHOTO
BO3JICHCTBUS HA SKOCHUCTEMBI CBOETO PETUOHA, TMpeiaraTh ClioCOObI CHIKEHHSI aHTPOTIOT€HHOTO
BO3JICHCTBUS HA SKOCHUCTEMBI;

-MCTOJIb30BaTh MPHOOPETEHHBIE KOMIIETEHIIMN B MIPAKTHUECKON JEATEeIbHOCTH U MOBCEIHEBHOMN
KU3HU, I MPUOOpETEeHHUsl OMbITa AESITENbHOCTH, MPEIIIeCTBYIOMIEH MpodecCHOHaIbHOM, B
OCHOBE KOTOPOI JISKUT OUOJIOTHS KaK y4eOHBIH mpeamer

JIMYHOCTHBIE PE3VJIbTATHI:

1 Peanmuzanus 3TUYECKUX YCTAHOBOK TII0 OTHOHICHUIO K OMOJIOTUYSCKUM OTKPBITHSAM,
HUCCIICAOBAHUAM U UX PE3YJIbTAaTaM.

2. HpI/I3HaHI/IC BBICOKOM [IEHHOCTH JKM3HHU BO BCEX €€ MMPOABJICHUAX, 3J0POBbA CBOCTO U APYTIUX
J'IIO,Z[CIZ, peain3aliu YCTAaHOBOK 3I0pOBOI0 o6pa3a KHU3HU.




3.

ChopMUpOBaHHOCTh MO3HABATEJIBHBIX MOTHBOB, HANPABJICHHBIX Ha MOJY4YEHHE HOBOTO
3HaHUs B 00JacTH OMOJIOTHHU B CBS3M ¢ Oynymied mpodeccHOHANbHON NEATeIbHOCTHIO WIIN
OBITOBBIMH MPOOJIEMaMH, CBS3aHHBIMU C COXPAaHEHHEM COOCTBEHHOTO 3/I0pOBBbSl H
9KOJIOTMYECKOi1 6€30MaCHOCTH.

MeranpeaMeTHbIe Pe3VIbTaThI:

1

OBnazseHue COCTaBISIIOIIMMU HCCIIEI0BATENbCKOM U MPOEKTHOW JEATENbHOCTH, BKIHOYAs
YMEHHUsI BUJIETh MPOOJIEMyY, CTaBUTh BOIPOCHI, BBIIBUraTh FMIIOTE3bI, JaBaTh OINpPEIEICHUS
MOHATUH, KITaCCU(PHUIMPOBATH, HAOIIONATh, MPOBOIUTH SKCIEPUMEHTHI, JENaTh BBIBOJBI U
3aKJIIOUEHUS, CTPYKTYPUPOBATh MaTepHall, 00bSICHATD, JJOKAa3bIBATh, 3aLUIIATH CBOU HJIEH.
YMmenune paboTath C pPa3sHBIMH HCTOYHUKAMH OHOJIOTUYECKOH WH(pOpMAlUU: HAXOIUTH
OMOJIOTHYECKYI0 MH(POPMAIMI0O B PA3UYHBIX HCTOYHHMKAX (TEKCTe Yy4eOHHMKA, HAy4dHO-
MONYJISIPHOM JIUTepaType, OMOJOTHYECKHX CIOBapsiX M CIPaBOYHMKAX), aHAIM3UPOBATh U
OIIeHMBaTh HH(OpPMaLINIO, TPE0OPa30BbIBATH HHPOPMALIHIO U3 OJHOU (POPMBI B IPYTYIO.
CriocoOHOCTH BBIOMPATH 1I€JIEBBIE M CMBICIIOBBIE YCTAHOBKHU B CBOMX JEUCTBUSAX U MOCTYIIKAX
10 OTHOILIEHUIO K KUBOW MPHUPOJIE, 3I0POBBIO0 CBOEMY U OKPYKAIOILIKX.

YMeHue ajieKkBaTHO UCIOJIb30BaTh PEUEBbIE CPEICTBA I JUCKYCCUU U apTyMEHTAIlUU CBOEH
MO3ULIMY, CpPaBHUBATh pa3Hble TOYKU 3PEHUS, apryMEHTHPOBATh CBOIO TOYKY 3pEHUS,
OTCTanBaTh CBOIO MO3UIIMIO.

IIpeaMeTHBIC pe3yILTATHL:

1
2.
3.

S

10.
11.

12.

13.

14.
15.
16.
17.
18.

19.

XapaKTepU30BaTh BKJIAJ BBIAAIOIINUXCS YUEHBIX B pa3BUTHE OMOJIOrMYECKOM HAyKH;
XapaKTepU30BaTh POJib OMOJIOTUU B POPMUPOBAHUN HAYYHOT'O MUPOBO33PEHUS;

OIICHUBATh BKJIA]] OMOJIOTHUECKUX TeOpHil B (GOpMHUpOBaHHE COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUPA;

BBIJIENISITh OCHOBHBIE CBOIMCTBA )KMBOM NMPHUPOJIbI U OMOJOTHUECKUX CUCTEM;

UMETb MIpeJCTaBIeHHE 00 YPOBHEBOM OpraHU3aluy XKUBOU PUPO/IBI;

IIPUBOJIUTH OKA3aTEIbCTBA YPOBHEBOW OPraHU3alMK )KUBOM PUPOIBL;

IIPEICTABIIATh OCHOBHBIE METO/IbI M TAIIBI HAYYHOI'O UCCIICIOBAHHS,

aHAJM3UPOBATh U OLIEHUBATh OMOJIOTUYECKYI0 MH()OPMALIUIO, [T0JIy4aeMYIO U3 Pa3HbIX
HNCTOYHUKOB.

XapaKTepU30BaTh COJIEPKAHUE KJIETOUHOU TEOPUU U TIOHUMATh €€ poJib B GOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAayYHOU KapTUHBI MUPA;

3HATh UCTOPUIO U3YYEHUS KIIETKH;

UMEThb NPEJCTABICHHE O KIETKE KaK LIeJOCTHONW OMOJOrMYecKOW CHUCTEME; CTPYKTYpPHOM,
(GYHKLIMOHATIBHON M FeHETUYECKOH €JMHULIE XKHUBOT'O;

IPUBOAMUTH JIOKAa3aTeIbCTBA (APryMEHTALMIO) €IUHCTBA JKUBOW M HEKUBOW INPHUPOJBL,
POJCTBA )KUBBIX OPraHU3MOB;

CpaBHUBaTh OHOJOrMYeCKHE OOBEKTHl (XMMUYECKUH COCTaB TeJ KMBOM M HEXHBOH
IIPUPOABI, DYKAPUOTUYECKUE U NPOKAPUOTUUYECKUE KIIETKH, KJIETKU PACTEHUH, )KMBOTHBIX U
rpu6oB) U (opMYIHPOBATH BBIBOJbI HA OCHOBE CPABHEHUS;

IIPEJCTaBIATh CYLIHOCTh U 3HAUCHHE Mpoliecca pealn3allui HaclIeICTBeHHON nHpopManuu B
KIIETKE;

MIPOBOJIUTH OMOJIOTHYECKHE MCCIIEOBAHUSA: CTaBUTh OIBITHI, HAOMIOAATh M OIHUCHIBATh
KJIETKU, CPaBHUBATh KIIETKH, BBIJCIATH CYIECTBEHHBIE NPHU3HAKU CTPOEHUS KIETKU U €€
OpraHOUJOB;

II0JIb30BAThCsl COBPEMEHHOM LIUTOJIOTHYECKON TEPMUHOJIOTHEN;

MMETh IPEJCTABIICHUS O BUPYCaX U UX POJIM B KU3HU APYIrUX OPraHU3MOB;

000CHOBBIBaTh U COOJIOAATH MEpHI NMPO(UIAKTUKNA BUPYCHBIX 3a00JieBaHUIl (B TOM 4uCIe
BUY-undexiun);

HAXOJUTh OMOJOTHYECKYI0 MH(POpPMAIMIO B PAa3HBIX MCTOYHHMKAX, apryMEHTHPOBATH CBOIO
TOYKY 3pEHUS;



20. iMeTh TpencTaBieHHEe 00 OpraHu3Me, €ro CTPOCHHH M MpoIeccax >KU3HEACSITeIbHOCTU
(oOMeH BemIecTB, pa3MHOXKCHHE, [ICJICHHE KIETKH, OIUIOJOTBOPEHHUE), MHOTr000pa3uu
OpraHu3- MOB;

21. BRIIENSATh CYIIECTBEHHBIE TPHU3HAKKA OPraHU3MOB (OJHOKIIETOYHBIX W MHOTOKJIETOYHBIX),
CpaBHHBATh OWOJIOTMUECKHE OOBEKTHI, CBOWCTBA W TPOIECCHl  (TUIACTUYCCKUN U
SHEpPreTuYecKknii oOMeH, Oecrojioe U T0JIOBOE pPa3MHOXKEHHWE, MHUTO3 U  MEHo3,
AMOPUOHAIBHBI W TMOCTIMOPHOHAIBHBIA IEPHOJl, NPSIMOE ¢ HENpsSIMOe pa3BHTHE,
HACIEACTBEHHOCTh U HM3MEHYUBOCTH, JOMHHAHTHBIM M PEIECCHUBHBIN) U (HOPMYIHPOBATH
BBIBO/IbI HA OCHOBE CPABHEHUS;

22. TIOHUMAaTh 3aKOHOMEPHOCTH WHIWBUYaTHbHOTO Pa3BUTHS OPraHU3MOB, HACIEACTBCHHOCTH U
W3MEHYUBOCTH;

23. xapakTepu3oBarth cojaepxkanue 3akoHOB [. Mengens u T. X. Moprana v moHUMAaTh UX POJIb B
(hopMHpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA;

24. pemath JJEMEHTApHBIC TCHETUYECKUE 3aJa4d, COCTABJISATH JJIEMEHTApPHBIC CXEMBI
CKpEILIMBAHMUS; TTOJIb30BaThCA COBPEMEHHOW F€HETUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

25. IPUBOJNTH JI0OKA3aTEIhCTBA POJCTBA )KUBBIX OPraHU3MOB Ha OCHOBE ITOJIOKEHHUH TeHETUKH U
AMOPHOJIOTHH;

26. OOBSCHATH OTPHIIATEIHHOE BIIMSHHUE AJKOTOJIS, HUKOTHHA, HAPKOTHYSCKUX BEMISCTB Ha
pa3BUTHE 3apObIIIIa YeJIOBEKA; BIMSIHIE MyTareHOB HA OPraHU3M YEJIOBEKa;

27. XapaKTepu30BaTh HAPYIICHHUS pa3BUTHS OPraHU3MOB, HACJICJICTBECHHBIC 3a00JICBaHUS,
OCHOBHBIE BUJIBI MyTallNiA;

28. 000CHOBBIBaTh H COOJIOJATh MEphl MPOQMIAKTHKA BPEIHBIX IPUBBIYCK (KypeHHE,
QJIKOTOJIN3M, HAPKOMaHUA);

29. BBIABIISITH ICTOUYHUKH MYTareHOB B OKpYKatolen cpese (KOCBEHHO);

30. umery mpencraBienne o060 yuenmm H. . BaBunoBa o 1meHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHIA;

31. xapakTepu30BaTh OCHOBHbBIE METObI U TOCTHKEHUS CENEKLINN;

32. o1leHUBAaTh ATHUYECKUE AaCTEKThl HEKOTOPBIX HCCICIOBAaHUM B 00JacCTH OWOTEXHOJOTHUH
(KITOHMpOBaHUE, UCKYCCTBEHHOE OIIOJJOTBOPEHHE, HAPABICHHOE U3MEHEHUE FEHOMA);

33. oBiazieBaTh YMEHHUSIMU M HaBBIKAMHM IIOCTAHOBKH OWOJIOTUYECKUX SKCIIEPUMEHTOB U
OOBSACHATH UX PE3YNIbTATHI

MecTto Kypca 0M0J10rUM B Y4eOHOM IJIAHE

PaGouass mporpamma pa3pabotaHa B cOOTBeTCTBUM ¢ (OCHOBHOI 00pa3oBaTENbHOM
nporpammoit ®I'OC OO0 MBOY COIII Ne 24

Jlannas mporpamma paccuntana Ha 2 rog — 10-11 kmace.

O6ee uncno yuebHbix yacoB B 10 kimacce — 1054 (4 gaca pe3epBHOE BpeMsi), 34 B HEJIEIIO;
1 1kmacce-10549 ( 4 yaca pe3epBHOE BpeMsi) 34 B HEJICIIIO.

Tak kxak o 6a3ucHOMy yueOHOMY IIaHY IIKOJIbI OTBEAECHO Ha IperojaBaHue OUOJIOTUN B
10 knmacce -102 vaca, a pakTHUYECKOE pacrpeaesieHHe 4acoB 1o mporpamme ouostoruu aist 10-11
KJ1accoB yriyOseHHbIl ypoBeHb. ABTophl: B.b.3axapoB, A.JO.1{ubynesckuit Mocksa. «/Ipoda»
2017,
102 yaca u pe3epBHOE BpeMs 4aca, TO CUMTAIO LEIeCOOOpa3HbIM paCHpeAeiIUTh pe3epBHOE
BpeMsl cienyromuM obpa3oM - BkiouuTh | yac B Pasmen VII. MunuBuayanbHOe pa3BUTHE
opranu3moB. Tema «Perenepanus».

B11 knacce -105 yaca, a ¢pakTrueckoe pacrpeaeseHle 4acoB 1o nporpamme ouosnoruu s 10-
11 xnaccoB yriyoneHHslil ypoBeHb. ABTopsl: B.b.3axapos, A.}O.I{u6yneBckuit Mockaa.
«dpoda» 2017, 102 yaca pe3epBHOe Bpems 0 yaca, B Paznen 7.buocdepa u yenosex.Hoocdepa.-
, Pazaen 6.2Ku3up B coobmecTBax. OCHOBBI 3KOJIOTHH. — 00aByieH l4ac, 3a cueT yMEHbBIICHUS
Konu4decTBa 4acoB Paznena8. buonuka Ha 2 yaca



Onucanne 0OCHOBHBIX HANPABJIeHUI Y4eOHO-HCCIe10BATEIbCKOI U MPOEKTHOI
AeSITeTbHOCTH 00y4YaI0IIUXCS

B03MOXHBIMU HaIpaBJIEHUSIMH TPOSKTHOM U y4eOHO-HMCCIeI0BATEIbCKON IS TEbHOCTH
SABJIAKOTCA:

HCCIIEJ0BATENBCKOE;

WH)KEHEPHOE;

IPUKIAIHOE;

OM3HEC-TIPOCKTUPOBAHUE;

MH(POPMAIMOHHOE,

COIIMAJIBHOE;

UTPOBOE;

TBOPYECKOE.

Ha ypoBHe cpeanero o6uiero o0pa3zoBaHusi IPUOPUTETHBIMU HAPABICHUSIMHU SIBIISIOTCS:
COIIMAJIBHOE;

OU3HEC-TIPOEKTHUPOBAHUE;

HCCIIEJOBATENBCKOE;

WH)XEHEPHOC;

HMH(}OpPMAaIMOHHOE.

Tabania TeMaTHYeCKOro pacmnpeneneHus yacos B 10 knacce

No KonunuecTBo 4yacoB
/1 HA3BAHUE TEMBI ABTOpCKas Pabouas nporpamma
nporpaMma
Beenenue. 1
Pazgen [. MaorooOpasue )KuBoro Mupa. 5 5
OCHOBHBIE CBOMCTBA KHUBOU MaTEPHH .
1.1 | YpoBHU OpraHHU3aIluy )KUBON MaTEpPUH. 2 2
Kputepun *uBbIX cUCTEM
1.2 | Kpurtepuu >KMBBIX CUCTEM 3 3
Pasznen I11.Bo3HukHOBEHUE KU3HU Ha 3eMIIE. 7 7
2.1 | Ucropus npencTaBlieHU O BOSHUKHOBEHUHT 2 2
KU3HU.
2.2 | CoBpeMeHHbIE MPEICTaBIECHUS O 2 2
BO3HMKHOBEHUHU KU3HU.
2.3 | Teopun NpoOMCXOkKAECHUS TPOTOOMOHTOB 1 1
2.4 | DBodrOIMS MPOTOOHOHTOB.. 1 1
2.5 | HauanbHbIe 3Tanbl OMOIOTHYECKON 1 1
HBOJTIOITHUH.

Pasnen I1I. Xumnueckas opranuzanysi KIETKH. 13 13
3.1 | Heopranndeckue BemiecTBa KIETKH. 1 1
3.2 | Opranuyeckue BeUIeCTBa KICTKH. 12 12

Paznen IV. Peannzanus HaciaeaCTBEHHOM 8 8
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uHpopmanmu. Metabosm3mM .

4.1 | Arabomuzm. 6 6

4.2 | DHepreTrueckuii 0OMEeH — KaTaboJIN3M 1 1

4.3 | ABToTpo(HBIi THII 0OOMEHA 1 1
Paznen V. CrpoeHne n QyHKIMH KJIETOK. 16 16

5.1 | IlpoxaproTuyeckas KieTka 2 2

5.2 | DykapuoTnyeckas KIETKa. 8 8

5.3 | )KusneHHbld UK KIeTKH. [lenenue 3 3
KIICTOK.

5.4 | OCOOCHHOCTH CTPOCHHS PACTHTEIBLHOU 1 1
KIICTKH.

5.5 | Knerouynast Teopust CTpO€HHS OPraHU3MOB. 1 1

5.6 | Hexnerounsie hopmbl )kxu3HA. BUpyCHI. 1 1
Paznen VI. PasMHOX€eHHE OpraHu3MOB. 7 7

6.1 | becnosoe pa3MHOXEHUE. 1 1

6.2 | [lomoBoe pa3MHOKEHHE 6 6
Paznen VII. UnauBuayansHOE pa3BUTHE 19 20
OpPTaHW3MOB.

7.1 | Kparkue ucropuyeckue CBeACHUS 1 1

7.2 | DMOpMOHAIBHBIN TEPHOJT PA3BUTHS 10 10

7.3 | [locToMOpHOHAIBHBIN TIEPUOT PA3BUTHSI. 2 2

7.4 | CxoacTBo 3apoblieii 1 SMOpHOHATTbHAS 1 1
JIMBEPTCHITUS TPHU3HAKOB.
buorenernueckuii 3aKoH.

7.5 | Pa3zBuTHE OpraHU3MOB U OKpYKaroIIas 4 4
cpena.

7.6 | Pereneparusi. 1 2
Paznen VIII.OcHoBHBIC NOHATHS T€HETHKH. 2 2
Pazgen X .3akoHOMEpHOCTH 12 12
HACJIeIOBAaHUS TPU3HAKOB.

9.1 | I'uOpumoIOTHYECKUI METOT U3YUCHUS 1 1
HaCJIeICTBEHHBIX Mpu3HaKkoB ['. MeHperns.

9.2 | 3akous! I'. Menpaemns. 4 4

9.3 | XpomocoMHasi TEOpHS HACIEICTBEHHOCTH. 2 2
CuerieHHOE HaclleJJOBaHUE FE€HOB.

9.4 | I'eneruka noja. HaciaenoBanue npru3HaKoB, 1 1
CIICTIJICHHBIX C ITOJIOM.

9.5 | 'eHoTHII KAk 1eJI0CTHAS CUCTEMA. 4 4
B3anmonencTBue reHos.

Pazgen X. 3akoHoMepHOCTH 6 6
W3MEHUYUBOCTH.
10.1 | HacnencTBenHas (TeHOTHITMYECKAS ) 4 4
W3MEHUYUBOCTb.
10.2 | 3aBUCUMOCTb NPOSIBICHUS T€HOB OT 2 2
YCJIIOBU BHELIHEN CPEJIb
(beHoTHUTMYECKAS N3MEHYHBOCTB ).
Pazgen XI. OcHOBBI ceneKkiu 5 4
11.1 | Co3manue mopo/ KUBOTHBIX U COPTOB 1 1

pacTeHun.
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11.2 | MeTo bl CENEKIMU PACTEHUH U JKUBOTHBIX. 1 1
11.3 | Cenekuust MUKPOOPTaHH3MOB. 1 1
11.4 | JocTtrxeHUs: 1 OCHOBHbIE HAIPABJICHUS 2 1

COBPEMEHHOM CENEKIUU

Pezeps — 4 4 0
HUTOTI™: 105 102
KommuectBo mabopaTopHbIX paboT 4 4
KommuectBo 3KkcKypcHii 0 0

JladopaTopnbie padoTsl 10 kiaacc:
1 Jl/p Ne 1 CpaBHeHHE CTpPOEHHS KIETOK pAacTeHUN >KHUBOTHBIX. [IpurotoBinenue u
HCI0JIb30BAHNE MUKPOTIPUIIAPATOB PA3INYHBIX KJIETOK.
2JI/p Ne 2 Onwucanume ocobeii Buma 1m0 MOPQOJOTHUECKOMY KPHTEPHIO, BBISIBICHHE
M3MEHYUBOCTH Y 0co0el 0THOTO BH/IA.
3. Jl/p Ne 3 CocraBneHne IpOCTEHIIINX CXeM CKPEIIMBAHUS U PEIICHUE DIIEMEHTAPHBIX
TFeHETUYECKUX 3a/1a4
4. JI/p Ne 4 BrisiBieHue aHTPOTIOT€HHBIX U3MEHEHUH B IKOCHUCTEMAaxX CBOEH MECTHOCTH

Ikckypcuu 10 knacc - nem

Tabnuira TeMaTHYECKOTO pacupeaesieHns yacoB B 11 kimacce

Ne KommuecTBo wacos
/T PA3JAEJLHA3SBAHUE TEMbI ABTOpCKas Pabouas mporpamma
mporpaMmMa
1 3aKOHOMEPHOCTH Pa3BUTHS KHUBOU 26 26
MIPUPOJIBI. DBOJIIOIIMOHHOE YICHHE
Tema 1.1 UICTOPUS ITPEJICTABJIEHMI 3 3
O PABBUTHUU XKM3HU HA 3EMIJIE
Tema 1.2 ITPEJITIOCBIJIKU 2 2
BO3HUKHOBEHM A TEOPUN
Y.JJAPBUHA
Tewma 1.3 DBOJIIOIIMOHHA A TEOPU A 8 8
Y. JAPBHHA
Tema 1.4 COBPEMEHHBIE 13 13
IMPEJICTABJIEHUS O MEXAHU3MAX
N 3AKOHOMEPHOCT X 5BOJIIOLIMNA.
MUKPOSBOJIFOLMA
2 MakponsBosmtonus. bruonornyeckue 23 23
MOCJIEICTBUS IPUOOPETEHHUS
IPUCIIOCOOICHUN
Tema 2.1 I'JTABHBIE HAITPABJIEH A 11 11
BHMOJIOI' MYECKOM DBOJIIOLINN
Tema 2.2 ITYTU JOCTUXXEHUM A 12 12
BUOJIOTMYECKOI'O ITPOI'PECCA
3 PasBurtHe xu3nu Ha 3emiie 11 11
Tema 3.1 PABBUTHE XXU3HU B 2 2
APXEMCKOM 1 ITPOTEPO30MCKOM
OPE
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Tema 3.2 PASBBUTHUE XXM3HU B 3
MTAJIEO30MCKOM DPE
Tema 3.3 PASBBUTHUE XXM3HU B 3
ME30301CKO! DPE
Tema 3.4 PASBBUTHUE XX13HU B 3
KAMHO30MCKOM DPE
4 | TIporcxoxaeHUE YeTIOBeKa 10
Tema 4.1 TTIOJIOJ)KEHUE YEJIOBEKA B 2
CHUCTEME XMBOI'O MUPA
Tema 4.2 DBOJIIOLMS [TPUMATOB 1
Tema 4.3 CTAAMU 5BOJIIOLINN 5
YEJIOBEKA
Tema 4.4 COBPEMEHHBIN DTATI 2
BBOJIIOLMN YEJIOBEKA
5 | buocepa, ee crpykrypa u QyHKINH 5
Tema 5.1 CTPYKTYPA BUOC®DEPHI 2
Tema 5.2 KPYTOBOPOT BEIIECTB B 3
I[MPUPOJIE
6 | XKususb B coobmectBax. OCHOBBI DKOJIOTHHA 11
Tema 6.1 UICTOPUSI ®OPMHUPOBAHUS 2
COOBHIECTB XHNBbIX OPTAHM3MOB
Tema 6.2 BUOTEOI' PADISI. 2
OCHOBHBbIE BUOMbBI CYIIIA
Tema 6.3 B3AUMOOTHOIIEHU A 2
OPI'AHU3MA U CPE/IbI
Tema 6.4 B3AUMOOTHOIIEHU A 5
MEXIY OPTAHU3MAMU
7 | buocdepa u uyenosek. Hoocdepa 9
Tema 7.1 BO3JIEMUCTBUE YEJIOBEKA 2
HA TIPUPOAY B IMTPOLIECCE
CTAHOBJIEHMA OBIIECTBA
Tema 7.2 IPUPOAHBIE PECYPCHI U UX 2
NCIIOJIb3OBAHUE
Tema 7.3 IIOCJIEJJCTBUSA 2
XO3SMCTBEHHOM AEATEJIBHOCTU
YEJIOBEKA J1J151 OKPYXXAIOIIEN
CPEJIbI
Tema 7.4 OXPAHA ITPUPOIbI 3
I[NEPCITEKTUBbI PALIMOHAJIBHOT'O
I[MPUPOJOIIOJIb3OBAHU A
8 | buonuka 6 4
9 | Pesepn 4 1
KonnuectBo 1abopaTopHbIX paboT 3 3
KonmnuecTBo skcKypcuit 3 3
Ipaxmuueckas paboma 1 1
Hroro 105 0

JlabopaTopHsblie padorsl 11 kiaacc:
1. Jl/p Ne 1 BersiBrienue npucrnoco0aeHuil y OpraHu3MoB K cpejie 0OUTaHHs
2. Jl/p Ne 2 Ananu3 u oLieHKa TUNOTE3 MPOUCX0XKICHHS )KU3HU U YeJlOBeKa
3. JI/p Ne 3 CocraBneHue cxeM mnepeiaur BEIIeCTB U SHEPTUH (e TUTAaHUs)




Ipaxmuuecxas pabomaNel. Ananuz u oyenka nociedcmauti coOCMEeHHol 0esimelbHOCMU 8
OKpYyrcaiouell cpeoe 2100anbHBIX IKOIOSULECKUX NPoOIeM U nymell Ux peuleHus
Akekypeuu 11 knace

1. Mmuoroo6pasue BuaoB. Ce30HHBIC H3MEHEHHSI B IPUPOJIC

2. MHoroo06pasue cOpTOB paCTEHUI U MOPOJI )KUBOTHBIX, METOIbl X BBIBEJICHUS

3. EcrecTBeHHBIE M UCKYCCTBCHHBIE CHCTEMBI (OKPECTHOCTH IITKOJIHI )

Conep:kanue Kypca

TEMATUYECKOE IINTAHUPOBAHUE
buosorus. Oomas 6uosorus. 10 kiaacc. YriyojaeHubiid yposensb (102 4, 3 B Hege110)
OcHOBHOe cojiep:KaHue 10 TeMaM (pa3aesaam).
XapakTepuCcTHKA OCHOBHBIX BUJI0B Y4eOHOM JAeSITeJIbHOCTH
Beenenue (1 4)
Mecto kypca «OOmas OHOJIOTHS» B CHUCTEME €CTECTBEHHO-HAYYHBIX JIUCIUIUIAH, a TakKe B
Oononornuecknx Haykax. Llenu u 3amaum kypca. 3HaueHue TIpeaAMeTa NIl IOHUMAaHHS €IMHCTBA
BCEr0 JKMBOTO W B3aMMO3aBUCHMOCTH BceX dacTeil Omocdepnl 3emnn. buonorus kak Hayka,
npeaMeT M MeToAbl u3ydeHus B Ouosoruu. OOmasi OUONOrvs — AWCHUIUIMHA, H3ydarouias
OCHOBHBIE 3aKOHOMEPHOCTH BO3HUKHOBEHMS, Pa3BUTUA W MOJJCPKAHUSA JKU3HU Ha 3emile.
OO6mas Ouonorust Kak OJMH U3 UCTOYHUKOB (DOPMUPOBAHUS TUATEKTHKO-MaTepUATHUCTUYECKOTO
MUpOBO33peHUsa.  OOmeOnoJIOTUYECKHE  3aKOHOMEPHOCTH —  OCHOBA  PAallMOHAIBHOTO
MIPUPOIOTIOJIB30BaHMUS; COXpaHEHHue OKpY Karoleu Cpenpl; MHTEHCUUKAUN
CEJIbCKOXO35MCTBEHHOIO ~ IPOMU3BOJACTBA U COXpaHEHUs 3J0pOBbs  4yesioBeka. CBs3b
OMOJIOTMUECKMX JUCHUIUIMH C JPYTMMH HaykamMu (xumued, Qusukoit, reorpaduei,
acTpoHOMHUEH, uctopueit u np.). Posnp OGuonoruu B opMUpOBaHUM HAYYHBIX MPEJICTABICHUN O
MHpE.
MHoroo0pa3sue ;kuBoro Mmupa. OcHOBHbIE CBOICTBA KMBOI MaTepuu (5 1)
YPpoBHHU OpraHu3anum ;kuBoii matepuu. Kpurepum ;kMBbIX CHCTEM
Kuznp kak hopma CyriecTBOBaHHS MaTePUU; ONIPEEICHUS OHITUS <GKU3HbY. JKU3Hb U KUBOE
BEII[ECTBO; KOCHOE U OMOKOCHOE BeliecTBO Onocdepsl. YPOBHHM OpraHu3alyy KMBOH MaTepuu 1
MIPUHIIUIIBI UX BBIJECICHUS; MOJICKYIISIPHBIN, CYOKIIETOUHBIHN, KII€TOUHbIN, TKAHEBBINH U OpraHHbIH,
OpraHu3MEHHbBIN, MOMYISIIUOHHO-BUIOBON, OMOIIEHOTUYECKHM 1 OrochepHbIi
EnuHCTBO XMMUYECKOTO COCTaBa )KUBOW MaTEPUH; OCHOBHBIE TPYIIbl XUMUUYECKHUX 3JIEMEHTOB U
MOJIeKyN, oOpa3yrolue »KUBOe BemiecTBO Ouocdeprl. Kierounoe crpoeHHe OpraHu3MoB,
Hacensomux 3emmo. OOMeH BemecTB (MeTa0OIu3M) M CaMOPETyNsius B OHOIOTHYECKHX
CUCTEMax; TMOHITHE O TOMEOCTa3e Kak YCIOBUM CYIIECTBOBAaHUS JKHUBBIX CHCTEM.
CaMOBOCHIPOM3BEICHNE; HACIEACTBEHHOCTh W HM3MEHUYMBOCTHh KaK OCHOBAa CYILIECTBOBAHUS
KUBOW MaTepuUM, UX MPOSBICHUS Ha pa3IMYHBIX YPOBHSIX OpraHu3aluu KUBOro. Poct u
pazButue. PazapaxkumocTh; (opMbl W30MpaTEeNbHONW peakUud OpPraHU3MOB Ha BHEIIHHE
BO3JIeHCTBUSL (O€3YyCIIOBHBIE M YCIOBHBIE peQIIEKChl; TAaKCUCHI, TPOMU3MBI M HACTHUH).
PUTMHUYHOCTH TIPOIECCOB IKU3HENACATENLHOCTH, OWOJOTHYECKHE PHUTMBI M HX aJallTUBHOE
3HaueHue. JIMCKPEeTHOCTh KHUBOTO BEHIECTBA M B3aMMOOTHOLIEHHME 4YacTH M LEJIOro B
OounocucTemMax. JHEPro3aBUCUMOCTD KUBBIX OPraHU3MOB; (POPMBI TOTPEOICHUS SHEPTUH.
Bo3HukHoBeHue knu3HM HA 3emute (7 4)
Hcropus npeacraBjieHuii 0 BOSHUKHOBECHUM KM3HH.
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Mudonornueckue npenacraBieHus. [IpencraBneHus ApuCTOTENs, OMIEIOKIA W JAPYrUX
AHTUYHBIX Y4YeHbIX. [lepBble Hay4YHBIE TONBITKA OOBSICHEHHS CYIIHOCTH U Ipoliecca
BO3HUKHOBeHHUs ku3HU. OnbiTel @. Penu, B3risiael Y. apses, 1. Huarema; skcnepumentsi JI.
[Tactepa. Teopuu Beunoctu xu3Hu I'. Puxrepa n npyrux ydensix (I'. I'enbmrossn, I'. Tomcon,
C. Appennyc, I1. JlazapeB). Marepuanuctuyeckue npeaACTaBICHUs] O BOSHUKHOBEHUU JKU3HU HA
3emne. [lpeamnochliku BO3HMKHOBEHHUS >KMU3HM Ha 3eMjie: KOCMHUYECKHE U TUIAHETapHBIE
MPEANOCHIIKHA; XUMUYECKUE TPEIMOCHUIKH 3BOJIIOIIMM MAaTepUU B HAIIPABICHUH BOSHUKHOBEHHS
OPraHWYECKUX MOJICKYJI: TIepBHUYHAs aTMmocdepa W IBOJIONUS XUMHUYCCKUX DJIEMEHTOB,
HEOPraHMYECKHX U OPraHUYECKUX MOJICKYJ HAa PAaHHUX dTanax pa3BUTHUS 3eMITH

CoBpeMeHHbIE NIPeICTABIEHNS 0 BOSHUKHOBEHU U KM3HU.

CoBpemeHHbIE TPECTABICHNS O BOSHUKHOBEHUU KU3HU; B3riaael O. [ldmrorepa, k. Dinena.
OBOJIOLUS XUMUYECKUX JIEMEHTOB B KOCMMUYECKOM IpocTpaHcTBe. OOpa3oBaHME IUIAHETHBIX
cucteM. [lepBuunast atMocdepa 3eMiiM U XUMUYECKUE MPEANOCHUIKM BO3HUKHOBEHMS JKHU3HH.
Hcrounuku sHeprum U Bo3pacT 3emMiid. YCJIOBUSI Cpelnbl Ha JApeBHerW 3emie; teopus A. .
Onapuna, omeitel C. Mwmnepa. Xumuueckas 3Bomtouus. HeOuonormueckuit cuHTE3
OPraHNYEeCKUX COCTMHECHUH.

Teopun npoucxoKIeHUs MPOTOOHMOHTOB.

Tepmuueckas Teopus. Teopus ancopbuuu. 3HaueHue pador C. dokca u Jx. bepnana.
Huszkoremneparypnas teopusi K. Cumonecky m @. [lenema. KoanepBaTHble Kamid U MX
sBosmonus. Teopuu mpoucxoxkaeHus mpoToOuononuMepoB. CBONCTBA KOAallepBaTOB: PEaKIUU
oOMeHa BelIecTB, camoBocmpousBeneHue. I'nmoreza mupa PHK. DBomronust nmpoToOHOHTOB:
(dbopMupoBaHHE BHYTPEHHEH cpezpbl, MOSBIEHHE KaTaJu3aTOpOB OPraHWYecKOM MpHpOJIbI,
HBOJIIOLUS SHEPreTUYECKUX CUCTEM U METa00JIM3Ma; BOSHUKHOBEHHE T€HETUYECKOT0 KOJIa.

IBOJIOLMS TPOTOOMOHTOB.

Bo3HukHOBEHME »HEpreTHYecKux cucteM: poiab nupodocdara. OOpazoBaHHE MOIUMEPOB;
3HaYeHUE Hecnerupuieckon KaTaJIUTUIECKOU AKTUBHOCTH MOJIUTIENTH/IOB.
CoBepIlleHCTBOBaHHE  METaOOIMYECKUX peakiui. Ponb 2HEpPruM  COJMHEYHOTO  CBETA;
BO3HHUKHOBEHHE (DOTOCHHTE3A.

HavanbHble 3Tanbl 0M0JI0THYeCKOM IBOJTIOLIHNA

Bo3HHKHOBEHHE SHEPreTHYecKuX cuctem: poib nupodocdara. OOpa3oBaHHE MOJIUMEPOB;
3HaYEHUE Hecnenupuieckon KaTaJIUTUYECKOM AKTUBHOCTH HOJIUTICNTH/IOB.
CoBepllleHCTBOBaHUE  METa0OJMYEeCKUX peakiuil. Poiab SHepruM  COJHEYHOTO  CBETa;
BO3HHUKHOBEHHE (DOTOCUHTE3A.

Xumuyeckasi opranusanus kjiaerku (13 4)
Heoprannyeckue BeunecTBa KiIeTKHU.
DNeMEeHTHBIN COCTaB KMBOTO BellecTBa 6uocdepsl. PacpocTpaHeHHOCTh 3JIEMEHTOB, X BKJIAJl
B 00pa3oBaHuE JKMBOM MaTepul U OOBEKTOB HEXKHUBOH MPUPOIbl. MaKpOIJIEeMEeHTHI,
MUKPORJIEMEHTHI; UX BKJIaJ B 00pa30BaHUE HEOPTraHMYECKUX U OPraHUYECKHX MOJIEKYI >KMBOTO
BellecTBa. Heoprannueckue MoJIeKynbl KUBOTO BellecTBa. Boja, ee XxuMuuyeckue CBOMCTBA U
Ouosnormyeckas poJib:  PacTBOPUTENb THAPOMGUIBHBIX  MOJEKYN, cpela MpOTEKaHUs
OMOXMMHYECKUX TpeBpalieHuid. Poib BOABI B KOMIOApPTMEHTATHM3AIMH U MEXMOJIEKYISIPHBIX
B3aUMOJCICTBUAX, Temoperyasiuuss U Ap. Coaum HEOpraHM4ecKuX KHCIOT, HMX BKJIAJ B
obecrieueHrne MPOIECCOB XU3HEEATENILHOCTH U MOJAJEpKAaHUE romeocrtaza. Poilb KaTHOHOB U
AHMOHOB B OOECTEUEHUHU MPOIECCOB KU3HEAEATENHHOCTH. OCMOC U OCMOTHYECKOE JIaBIICHUE;
OCMOTHYECKOE MOCTYIIEHUE MOJIEKYI B KIETKY. bydepHbie cucTeMbl KIIETKH U OpTaHU3MA.
Oprannyeckue BenecTBa KJIETKH
Opranudeckrie MoJieKynbl. buonornueckue monmumepsl — Oenku. CTpyKTypHash OpraHu3aius
MOJIEKYJ Oelika: MepBUYHAs, BapUaHThl BTOPUYHOM, TPETUYHAS U YETBEPTUYHAS, XHMHYECKUE
CBSI3H, UX yaepkuBaromiue; poaaunar. CBoiicTBa OEIKOB: BOJIOPACTBOPUMOCTD,
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TEpPMOJIAOMIIBHOCTD, TOBEPXHOCTHBIM 3apsa W Apyrue; JeHarypauus (oOpatumas U
HeoOpaTumasi), peHaTypauus — OHOJOTHYECKUI CMBICH M MpaKTH4Yeckoe 3HayeHue. DyHKIUU
OeNKOBBIX MOJIEKYJ. bHonornueckue karanu3aropbl — OeNKH, UX Kiaccu(uKaiys, CBOMNCTBA U
poib B OOECIEYEeHUH TMPOLECCOB >KU3HEACATENLHOCTU. PerymsTtopHas W MH (OPMALMOHHO-
KOMMYHHUKATHBHAs POJIb OEIKOB; TPAHCIOPTHBIE M IBUTATEIbHBIC OCIKU; aHTUTENA. YTIEBOAbI B
KU3HU DPACTEHUH, >KUBOTHBIX, I'PUOOB U MHUKPOOPraHu3MoB. CTpPyKTYpHO-()YHKIIMOHAJIbHBIE
0COOEHHOCTH OpraHu3alii MOHO- H jaucaxapuzoB. CrpoeHue M OHOJIOTHYECKas pOJIb
OMOTIOMMEPOB — MOJMCaXxapuI0B. JKUPBl — OCHOBHOM CTPYKTYPHBIN KOMIIOHEHT KJIETOYHBIX
MeMOpaH 1 UCTOYHHK 3Heprur. OCOOCHHOCTH CTPOCHHUS KHUPOB U JIUIIOUIOB, JISKAIINE B OCHOBE
X (PyHKIIMOHAIBHOW aKTMBHOCTH Ha YPOBHE KJIETKH M LIEJIOCTHOTO OpraHu3ma. HykienHoBbie
kuciotel. JIHK — Monexkynsl HAclIeACTBEHHOCTH; MCTOPUSA U3y4EHUs. YPOBHHU CTPYKTYPHOH
OpraHM3aliM; CTPYKTypa NOJUHYKJICOTUJHBIX IeNei, NpaBWJIO KOMIUIEMEHTapHOCTH —
npasuwio Yapradda, asoiinas cnupans (k. Yorcon u @. Kpuk); 6nonoruueckast pons JJHK.
I'enernueckuil ko, cBoiicTBa kojaa. I'eH: cTpykTypa u QyHkuuu; ressl, koaupyrommue PHK,
MOOWJIbHBIE TE€HETHYECKHe 3yIeMeHThl. ['eHom; reHoMm ueinoBeka. PHK: wmupopmanmonssle,
TpPaHCIOPTHBIE, PUOOCOMAJIbHBIE, KaTaJUTHUecKue U perymnsropHsle. Pemymnukanus JIHK,
nepeiaya HacleICTBEHHOM MH(OpMaluK 13 MMOKOJIEHUS B IOKOJIEHHE.

Peanu3zanus HaciaeacTBeHHOM nHpopmannu. Meradoausm (84)
AHa0o01M3M.
COBOKYITHOCTh pEaKIMii OMOJIOTUYECKOTO CHHTE3a — IJJACTMUECKUH OOMEH, WM aHaOOoJIM3M.
Perynsiust  akTHUBHOCTM TE€HOB  IPOKApUOT, OMEpPOH: OMNEpPOHbl HMHIYUUOENbHbIE U
penpeccubenpHble. Perynsiuus akTUBHOCTH T€HOB »JykapuoT. CTpyKTypHas uYacThb TI€Ha.
PerynsropHast yacTh reHa: IPOMOTOPBI, SHXaHCEPHl U UHCYIATOPHL. [lepenada HaciencTBEHHOM
uH(popMalKY U3 SApa B LIUTOIUIA3MY; TPAHCKPUIILIUS, TPAaHCKPUIIIMOHHBIE (PakTopbl. CTpyKTYpa
JHK-cBsizpiBarormux  O6enkoB. [Ipomeccunr PHK; cruraiicuHr, anbTEepHATHBHBIN CIIAHCHHT,
OMOJIOTMUECKHI CMBICT M 3HaueHHe. MexaHu3Mm oOecrieueHus: CHHTe3a OelKa; TPaHCISUS, e
CYITHOCTh U MexaHu3M, ctabunbHOoCcTh MPHK 1 koHTpOIB 3Kcmipeccuu reHoB. Katanutuaeckuit
XapakTep peakumii oOMeHa BemiecTB. Peanmumzamus  HAacIeACTBEHHOW — MHGOpPMAITUH:
OMOJIOTMYECKU CUHTE3 OENTKOB U IPYrUX OPraHUYECKUX MOJIEKYI B KIIETKE
JHepreTu4YecKuii 00MeH — KaTadoJan3M.
DHepreTuyeckuid oOMeH; cTpykrypa W ¢yHkinun AT®. Drtambl sHEpreTHdeckoro oOMeEHa.
ABTOTpOHBIN U TerepoTpodHBIA THIBI OOMeHa. AHa’poOHOE W a’dpoOHOE paciIeIICHUE
OopraHnyeckux mMoJiekyia. [loaroTroBuTeNnbHbIM 3Tall, Pojib JIM30COM; HEMOIHOE (OeCKUCIOPOIHOE)
pacuieruienre. [lonHoe KUCIOpOJHOE OKHCIICHHE; JIOKAJIW3aluusl IPOLIECCOB B MHUTOXOHJIPHUSX.
ComnpsikeHue pacuieIUIeHUsl TIJIIOKO3bl B KJIEeTKe ¢ pacrnagoMm u - cuHTe3oM  ATO.
KoMmnapTmenTanu3zaius mnpoueccoB MeTaboiau3mMa U JoKanu3anus cnenuduueckux GepMeHTOB B
MeMOpaHax OMpPEIEICHHbBIX KIETOYHBIX CTPYKTYp. [loHATHE 0 TOMeocTase; MPUHIIMITEI HEPBHOU
Y SHIAOKPUHHOW PEryJsiliuy IPOLIECCOB MPEBPAICHUS BELIECTB U SHEPTUU B KIIETKE.
ABTOTpPOdHBIN TUII 00MEHA BelleCcTB
dotocuHTe3; cBeToBas aza U OCOOCHHOCTH OpraHU3alMU TUJIAKOWJIOB T'paH, YHEpPreTudecKast
neHHocTb. TemHoBas (asza (oTocuHTe3a, MPOLECChl, B HEH MPOTEKAIOIIKUe, UCIOJIb30BAHUE
sHepruu. Tumsl GoTOCHHTE3a M UCTOYHUKH BOJOPOAA AJIs 00pa30BaHMsI OPraHUYECKUX MOJIEKYIT;
peakuu CBETOBOM U TeMHOBOH (ha3bl (hoTOCHHTE3a. XEMOCHHTES.

Crpoenne n pyHkunu kiaerok (16 4)

IIpoxapnoTrnyeckasi KieTka.
IIpenmMer m 3amauM nUTOJIOTMH. MeTOAbl M3ydeHHs KIETKM: CBETOBAas M JJIEKTPOHHAs
MUKPOCKOTHSI; OHOXMMHMYECKHME M HMMYHOJOTHYECKHME MeTojabl. JIBa Tuma KIeTo4HOM
OpraHM3alM: NPOKAPHUOTUYECKHME M DJYKapUOTHYECKHE KIEeTKH. CTpoeHHE IUTOIUIa3Mbl
OakTepUalbHON KIIETKH; JIOKAIW3alus (EepMEHTHBIX CHUCTEM M OpraHu3anus Meraboiu3ma y
npokapuoT. ['eHermueckuit amnmapar OakTepuil; OCOOEHHOCTH peain3allii HACJIEICTBEHHOM
uHpopmanuu. OcoOEHHOCTH JKU3HEAEATENIbHOCTH OaKTepHii: aBTOTpO(HBIE U TeTepOoTpOdHbIE
OakTepuu; a3poOHbIE U aHa’POOHBIE MUKpOOpraHu3Mbl. CopooOpa3oBaHHUE U €To

16



Ouosornyeckoe 3HavyeHue. Pa3MHOXKEHHE; TOJOBOHM mpouecc y OakTepuil; peKoMOMHAIUH.
MecTo u posib MPOKAPUOT B OMOLIEHO3AX.

JykapuoTHUYecKas KJeTKa.

[MuToruiasma 93yKapuOTHYECKOW KJIETKH. MeMOpaHHBI TNPUHIMII OPraHMU3alUu  KIETOK;
CTpoeHue OmosoTn4eckoii MemOpanel, Mopdosiorndeckue U (PyHKIMOHAIBHBIE OCOOCHHOCTH
MEMOpaH pa3MUYHBIX KIETOYHBIX CTPYKTyp. OpraHemisl IHUTOIUIA3MBI, HX CTPYKTypa H
¢bynkumu. Hapyxknas nuromia3maruyeckas MemMOpaHa, SHAOIUIa3MAaTHYECKash CeTh, ammapar
lonpmxu, JWM30COMBI; MEXaHU3M BHYTPUKJIETOYHOIO IMUIIEBapeHUs. MHUTOXOHIpUH —
SHEPreTUUECKUE CTAHIUU KIETKH; MEXaHU3MbI KJIETOYHOIO JpIXaHus. PHOOCOMBI M UX ydyacTue B
npoueccax TpaHcasuuu. Kietounslid nentp. OpraHoubl JBUKEHHS: KTYTUKH M PECHUYKH.
Hurtockener. CreunuanbHble OpPraHOUAbI LMTOIUIA3MbI: COKpPATUTEIbHBIE BAaKyoJdd U JIp.
BsaumopnelictBue opraHounsioB B oOecrieueHuu mpoueccoB merabonnsma. Kierounoe simpo —
LEHTP YOpPAaBJIEHUS >KU3HEICATENbHOCTbIO KIETKU. CTPYKTYypbl KIETOYHOTO Sapa: saepHas
000J104Ka, XpOMaTHH (T€TePOXpPOMATHH U DYXpOMATHH), sapbiko. Kapuomnnasma; xumuueckui
COCTaB U 3HAYEHME JUIsl )KU3HENIEATEIbHOCTH sifipa. JluddepennnanbHas akTHBHOCTb '€HOB;
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syxpoMaTuH. XpoMocoMbl. CTpyKTypa XpOMOCOM B pa3iU4HbIE MEPHOJbI KU3HEHHOTO LUKIIA
KJIETKW; KapHOTHUII, MOHATHE O TOMOJIOTUYHBIX XpoMocomax. JIMIIOMIHBIM W TaruIouIHBIN
HabOPBI XpOMOCOM.

Ku3HeHHBI MUK KJIeTKH. JlejieHne KJIeTOK.

Knetku B MHOrokieroyHoM opranuzme. [lonstue o  auddepeHIupoBKe  KIETOK
MHOTOKJIETOYHOTO oOpranu3Ma. JKU3HEHHBIM LMK KJIETOK. TKaHM OpraHu3sMa C pa3HOU
CKOPOCTBIO  KJIETOYHOTO  OOHOBJIEHHUS: OOHOBISIOLIMECS, pacTylde U  CTaOWJIbHBIE.
Pa3mHokeHne kiaetok. MuUToTHUECKMH LMKI: HHTepda3za — MEepUOJ MOATOTOBKH KIETKH K
nenennto, penyrmukarus JIHK; Muto3, ¢aszel MUTOTHYECKOTO JACleHHs U TMpeoOpa3oBaHHS
XpoMOCOM B HHUX. MexaHu3M o00pa3oBaHMsI BepeTeHa JENCHHUs U PACXOXKACHUSA TOUYEPHUX
xpoMocom B aHadaze. buonmormueckmii cMbIC MUTO3a. bHOJIOTMYECKOE 3HAYEHHE MHUTO3a
(6ecronoe pa3sMHOXKEHHE, POCT, BOCIOJHEHWE KJICTOYHBIX MOTEPh B (PU3UOJIOTHUYECKUX H
MATOJIOTUYECKUX YCJIOBMSIX). Perymauus >KM3HEHHOTO LMKJIA KIETKM MHOTOKIJIETOYHOTO
opranu3ma. @akTopsl pocTa. 3anporpaMMUpPOBaHHAs KJIETOYHAS THOENIb — aromnTO3; PErysaius
anonto3a. [lonstue o perenepaunn. HapyiieHns: MHTEHCUBHOCTH KJIETOYHOTO Pa3MHOKEHUS U
3a00JieBaHMsI 4YeJIOBEKA M JKUBOTHBIX: TpodUYECcKHe S3BbI, JOOPOKAYECTBEHHBIE U
3JI0KQYE€CTBEHHBIE OITYXOJIH U JIp.

Oc00eHHOCTH CTPOCHHUSA PACTUTEIbLHOM KJIETKH.

OcoOeHHOCTH CTPOCHHS PACTUTENIbHBIX KIETOK; BaKyoJM W IUIAaCTUIbl. Buabl miactun; ux
CTPpYKTypa M (QYHKIHOHAIbHBbIE 0COOCHHOCTH. KinetouHas crtenka. OcoOEHHOCTH CTpOEHUs
KJIETOK TprOOB. BKItoueHus1, 3HaueHre U poJib B METab0IM3Me KIETOK.

Kiterounasi Teopusi CTpOCHHUSI OPTAaHU3MOB.

Knerounas Teopus crpoeHus opraHnuzMoB. VcTopusi pa3BUTHs KJIETOYHON Teopuu; paboTsl M.
HlIneinena, T. IlIBanna, P. bpoyna, P. BupxoBa u npyrux ydeHbiX. OCHOBHBIE IOJIOKEHHUS
KJIIETOYHOM TEOpHUH; COBPEMEHHOE COCTOSIHME KJIETOYHOM TEOPUU CTPOCHHUSI OPraHu3MOB.
3HayeHue KIETOYHOW TEOPHHU Il Pa3BUTUS OUOJIOTHH.

Hexuerounbie popmbl :xku3HU. BHpychbl

Bupycbl — BHYTPUKIETOUYHBIE Mapa3UTbl Ha TIE€HETHYECKOM YypoBHE. OTKpBITHE BUPYCOB,
MEXaHU3M B3aUMOJEUCTBHUS BUpyca M KIETKH, WH(QEKIUOHHBIH Mpouecc. BepTUKanbHbIA U
TOPU30HTAJIBHBIA THUII NepeJadyu BUPYCOB. 3a00J€BaHMs KUBOTHBIX M PACTEHHM, BBI3bIBACMbIE
BUpycaMH. BupycHble 3aboieBaHusi, BCTpedarouluecs y uenoBeka; rpumm, rematut, CIINI.
bakrepuogaru. ITpoucxoxaenue BupycoB. Mepsl TpoGHIAKTHKH PACIIPOCTPAHEHUS BUPYCHBIX
3a00JIeBaHHIH.

PasmHoxkenne oprannzmos (7 4)
becnojioe pazmHoKeHHE.
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@opmbl  06eCHOJOr0  Pa3MHOKEHHUS: MHTOTHUYECKOE JEJICHHE KIETOK  OJHOKJIETOYHBIX;
cnopooOpa3oBaHue, TIOYKOBAHHE Y OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB;
BEreTaTUBHOE pa3MHOXKEHHE. BHOIOTMYECKUil CMBICT M ABOJIOIMOHHOE 3HAYEHHE OECIoyioro
Pa3MHOXKEHMSL.

IToJi0BOE pasMHOKeHHE

[lonoBoe pa3sMHOXKEHHE PACTEHUN U JKUBOTHBIX; OHOJIOTMUECKUH cMbIcH. ['ameTorenes.
[Tepuoasl 0Opa3oBaHus MOJOBBIX KIETOK: pa3MHOKeHHE U pocT. [lepuos co3peBanus (Meiio3);
npodaza-1 u mpoueccel, B HEH NPOMCXOJAIIME: KOHBIOTAIMsS, KPOCCHHTOBEp. MexaHUu3M,
IFEHETUYECKUE TIOCJIEACTBUS M OHOJIOIMUECKUH CMBICI KpOCCHMHIOBepa. buosornuyeckoe
3HaYeHWe W OHOJOTMYecKWid CMbICI Melo3a. [lepuox ¢opMHpOBaHUS TMOJIOBBIX KIETOK;
CYIITHOCTh U 0COOEHHOCTH TedeHHsl. OCOOEHHOCTH criepMaToreHe3a u oporenesa. OceMeHeHue 1
OII010TBOpeHNEe. MOHO- U ToJucnepMus; Orosoruiyeckoe 3HaueHue. HapyxHoe u BHyTpeHHEe
omooTBopeHue. [lapreHorenes. DBOMIOLNOHHOE 3HAYEHHE MTOJIOBOTO PA3MHOKEHMUSL.

NupuBuayanbHoe pazsutue opranuzmos (19 u)

Kpartkue ucropuveckue cBeieHus.

«HUctopus pas3Butus KuBOTHBIX» K. M. bspa m ydeHHe O 3apOJbIIIEBBIX JIMCTKaX.
OpousrorionHast sMmOpuosiorusi; padotel A. O. Koanmeckoro, M. WM. MeunukoBa u A. H.
CeseprioBa. CoBpeMEHHBIE TIPEACTABICHHUS O 3apOJBIIIEBBIX JIMCTKAX. [IpHHIIUIBI pa3BUTHS
0ECT03BOHOYHBIX M TIO3BOHOYHBIX KUBOTHBIX.

IMOPHOHAJIBLHBINH NIEPHO PA3BUTHS.

Tumnbel AUIEKIETOK; TMOJSIPHOCTh, PACIPEACIICHUE KENTKa W TEHETHMYECKHX JICTCPMUHAHT.
OO6osoukn sHIIA; aKTUBAIMS OIUIOJOTBOPEHHBIX SIMIIEKIETOK K pa3ButHio. OCHOBHBIC
3aKOHOMEPHOCTH JPOOJICHUS, TOTHIIOTEHTHOCTh OJacTOMEpOB; OOpa30BaHHME OJJHOCIOWHOTO
3apojpliia — OnacTynbl. ['acTpynsuus; 3akoHOMEpHOCTH 00pa30BaHus IBYCIOMHOIO 3apo/Ibliia
— TacTpysibl. 3apojblllieBble JHCTKM M WX JanbHeWmas auddepeHInpoBKa; TOMOIOTHS
3apOJIBIIIEBBIX ~ JUCTKOB.  [lepBuYHBIA  opraHoreHe3  (HEHpymsIus) ¢ JadbHEHIIas
muddepeHIUpoBKa TKAaHEW, OPraHOB M CHUCTeM. Perynsamnusi SMOPHOHAIBHOTO Pa3BUTHS;
JeTepMUHAIMS U SMOpUOHANIbHAS UHIAYKIUS. | eHeTHUeCKuid KOHTPOJIb pa3BuTusl. Posib HepBHOIA
Y DHIOKPUHHON CUCTEM B 00ecIieYeHHH SMOPHUOHAILHOTO PA3BUTHUS OPraHU3MOB.
IMocTaMOpUOHAILHBINA NIEPUO] PA3BUTHSI.

3aKOHOMEPHOCTH  MOCTAIMOpHOHAIBHOTO  mepuoda  pa3Butus.  Ilpsimoe  pasBuTtue;
JOPETPOAYKTUBHBIN, pENPOLYKTUBHBIM M IOCTPENPOIYKTUBHBIN ITepuoabl. HenpsiMoe passurue;
MIOJIHBIN ¥ HenoIHbINH MeTamopdo3. buonornueckuit cmpicn pa3zsutus ¢ meramopdozom. Crtaauu
MOCTAMOPHOHAIBHOTO PA3BUTUA TPU HENPSIMOM pPa3BUTUM (JIMYMHKA, KYKOJKa, HMMMAaro).
Crapenue U cMepTh; OHOJIOTHUS TPOJAOKUTEIHLHOCTH KU3HH

OO0ume 3aKOHOMEPHOCTH OHTOTeHe3a.

CxonctBo 3apojpimieii u  »MOpuOHanmbHAs JuBepreHIms npusHakoB (3akoH K. bopa).
buorenernueckuit 3akon (3. ['exkkens u K. Mromnep). Pabotsr akagemuka A. H. CeBeprioBa 00
SMOpPHUOHAILHOM M3MEHYMBOCTU (M3MEHUMBOCTH BCEX CTAIUN OHTOTEHE3a; KOHCEPBATUBHOCTH
paHHUX CTaauil SMOPHOHAILHOTO Pa3BUTHS, BOBHUKHOBEHHE M3MEHEHHMH Kak MpeoOpazoBaHUil
CTaJui pa3BUTHS U MOJHOE BBINAJCHHUE MPEAKOBBIX TPU3HAKOB).

Pa3BuTHe OPraHu3MoB M OKPYKa0IIas cpeaa.

Ponp dakropoB okpykaromieil cpeibl B SMOPHOHAIBHOM W MOCTAIMOPHOHAIBHOM Pa3BUTHH
opranusma. Kputuyeckue nepuoibl pa3BUTHsA. BiusHHEe W3MEHEHH TroMeocTaza OpraHu3Ma
MaTepH | TJI0/Ia B pe3yNIbTaTe BO3JICHCTBUS TOKCHYECKUX BEIIECTB (TabayHOro JIbIMa, alKOTOJIs,
HAapKOTHKOB U T. JI.) Ha XOJ AMOPHOHAIBLHOTO U TOCTAMOPHUOHATBHOTO IMEPHOJOB Pa3BUTHS
(BpO’KJICHHBIC YPOJICTBA).

Perenepaumus.
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[Tonatue o pereHepanuu; BHYTPUKIETOYHAs, KJIETOYHAs, TKaHEBask W OpraHHas pereHeparus.
dusmnoyoruyeckas U pernaparuBHas pereHepanys. JBOIIONUS CIOCOOHOCTH K pEereHepanuu y
MMO3BOHOYHBIX KUBOTHBIX.

OcHOBHbIE TOHSATHS TeHEeTUKH (2 4)

[IpencraBnenus: ApeBHUX O POJCTBE U XapaKTepe Mepeaadn MPU3HaAKOB U3 MOKOJICHUS B
MOKOJIeHUE. B3rmsiipl cpeJHEBEKOBBIX YUEHBIX Ha MPOIIECCHl HACIEAOBAHUS TPU3HAKOB.
Ucropus pazButus renetuku. OCHOBHbIC IOHATHUS TeHETUKU. [IpU3HaKK U CBOMCTBA; T€HBI,
aJUIeTIbHbIE TeHbl. | OMO3UTOTHBIE U TE€TEPO3UTOTHBIC OpraHu3Mbl. [ eHOTUIT U (DeHOTHUTI
OpraHu3Ma;

3aKOHOMEPHOCTH HacJIe10BaHus NPU3HAKOB (12 v)

I'mGpugosoruvyeckunii MeToa U3ydeHus HACJeACTBEHHbIX Npu3HaKkoB I'. Menesis.

MeTtoap! U3ydeHHUs1 HACIEACTBEHHOCTH M U3MEHYUBOCTH. UucTas TuHUS: mopoja, CopT.
[IpyHuunel ©  XapakTepucTuka rubpujosiornyeckoro wmerona [I. Mengens. [pyrue
F€HETUYECKHUE METO/Ibl: IMTOT€HETUYECKUM, T€HEAIOrMYeCKil, MeTo bl uccnenoBanus JJHK.
3akonsl I'. Menaess.
3aKOHOMEPHOCTH HACJIEeJIOBaHMS TPU3HAKOB, BBIABICHHBIE [. Menaenem. MoHOrnOpumHoe
ckpemnBanne. IlepBbiii 3akoH MeHzaenss — 3akoH AoMHHUpoBaHus. [lomHOe M HemosHOE
JTOMUHUPOBaHUE; MHOXKECTBEHHBIN ajutienu3M. BTopoit 3akoH MeHiensi — 3aK0oH pacIIeTUICHHS.
3aKOH YUCTOTHI TaMET M €ro IMTOJOTHYecKoe 00OCHOBaHME. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
JurubpugHoe U MOJIUTHOPUIHOE CKpelIMBaHWe, TpeTHil 3akoH MeHaenss — 3aKOH
HE3aBUCUMOTO KOMOMHUPOBAHUSI.

XpomocoMHast TeOpPUs HACJTAeACTBEHHOCTH. CuenieHHoe HACJIeJ0OBaHUe TeHOB.
XpoOMOCOMHasi TE€OpUs HACIEACTBEHHOCTH. ['pynmbl cuemieHuss reHoB. CuersieHHoe
HaclieloBaHue Mpu3HaKkoB. 3akoH T. Moprana. [lonHOE 1 HEMOJHOE CLETVICHUE TEHOB;
paccTosiHuE MEXy T€HaMU; TEHETUYECKUE KapThl XPOMOCOM.

I'enernka moJsia. HacsienoBanue npu3HaKoB, CHENVICHHBIX € IOJIOM.

I'enernueckoe omnpeneneHue IMo0ja; FOMOTAMETHBIA M TeTeporamMeTHbIM MoJ. ['eHeTmdeckas

CTPYKTypa TOJIOBBIX XpomocoM. HacimenoBanue mNpU3HAKOB, CHEIUVIEHHBIX C  IOJIOM.
['eHeTnyeckue KapThl XpOMOCOM 4YEJIOBEKAa. XapakTep HACJIEIOBAHMS IIPU3HAKOB y YEIOBEKA.
'enHble U XpPOMOCOMHBIE aHOMAJUU 4YeJlOBEKa M BbI3bIBaEMble HMMHU 3abosieBaHus. Mepsl
Mpo(QUIAKTUKH HACIIEICTBEHHBIX 3a00JI€BaHMI UeloBeKa.

T'enoTnn Kak mejgocTHas cucreMa. BzanMoaelicreue reHoB
'enotun kak 1enocTHas cuctema. B3zaumopeilicTBue ayuleIbHBIX (AOMUHUpPOBAHUE, HEMOIHOE
JOMHHHUPOBaHHE,  KOJAOMUHHUPOBAHME U  CBEPXJIOMHUHUPOBAHHME) M  HeEaICIbHBIX

(KOMIIIIEMEHTapHOCTb, SMKUCTA3 U MOJUMEPHUS) T€HOB B OMpPEIeIeHUH Npu3HakoB. [lnefioTponusi.

DKCIPECCUBHOCTh U IEHETPAHTHOCTb.
3akoHOMepHOCTH N3MEeHYHBOCTH (6)
HacaencrBenHasi ( reHOTHIIMYECKA) H3MEHYHBOCTD

OcHoBHble (hopMbI HI3MEHUUBOCTH. [ eHOTUITMYECKast U3MEHYUBOCTh. MyTtanuu. ['eHHelie,
XpPOMOCOMHBIE U T€eHOMHbIE MyTalii. CBOKCTBA MyTalluii; COMaTUYECKHE U T€HEPATUBHBIE
Mytanuu. HeliTpanbablie Mmyrauuu. [lonyneransHblie v JieTaabHble MyTanuu. [Ipudnnbl 1 yactota
MyTaluii; MyTareHHbIe (DaKTOPHI. DBOJIIOIIMOHHAS POJIb MyTAllU; 3HAYEHUE MYTAIUH JIsT
MIPAKTUKHU CEIBCKOTO X03s5icTBa 1 OMoTexHOJIoruu. MyTrarennbie ¢akrtopbl. KomOnHaTHBHAS
W3MEHUYUBOCTh. Y POBHU BOZHUKHOBEHUS PA3IMYHBIX KOMOWHAIIMI T'€HOB M UX POJIb B CO3JaHUU
TeHEeTHUUYECKOTO pa3HOoOpa3us B pe/ienax Buaa (KpOCCUHTOBED, HE3aBUCUMOE PACXOXKICHUE
TOMOJIOTUYHBIX XPOMOCOM B IIEPBOM M JIOYEPHUX XPOMOCOM BO BTOPOM JIEJICHUU MEH03a,
OTLIOIOTBOPEHUE). DBOTIOIMOHHOE 3HAUeHNE KOMOMHATUBHON H3MEHYUBOCTH.
3aBMCHMOCTDH NPOSIBJICHUS T€HOB OT YCJIOBHI1 BHeIIHeH cpeabl (peHoTHIINYeCKAs
U3MEHYNBOCTD)
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denoTUNUYECKasd, WM MOAU(PUKAMOHHAS, U3MEHYUBOCTH. POJb yCIIOBUIl BHEIIHEN Cpeibl B
Pa3BUTHH U MPOSIBIICHUH IPU3HAKOB U cBOICTB. CBOICTBAa MOM(UKALINI: OTIPEICIEHHOCTh
YCIIOBUSIMHU CpPE€/ibl, HAIIPABJIEHHOCTh, TPYIIIOBOM XapakTep, HeHacae1yeMoCTb. CTaTUCTUYECKHE
3aKOHOMEPHOCTH MOIU(PHUKAIMOHHON N3MEHYMBOCTH; BApHALIMOHHBIN DSl M BApHALIMOHHAS
kpuBas. Hopma peakuuu; 3aBUCUMOCTb OT T€HOTHUIIA. Y IPABJICHUE TOMUHUPOBAHUEM.

OcHoBblI cesiekuu (5 9).
Co3nanne nopoj ’KUBOTHBIX M COPTOB PACTEHUI.
Coznanue nopoJ >KMBOTHBIX U COPTOB pacTeHuil. PasHooOpa3ue u npoAyKTUBHOCTh KYJIbTYPHBIX
pacteHuil. LleHTpbl NPOUCXOXKIAEHHSI U MHOrooOpasusi KylIbTYPHBIX pacTeHUH. 3akoH
TFOMOJIOTMUYECKUX PSAZO0B B HACIEACTBEHHON U3MEHUYUBOCTH.
MeTtoabl celeKIINH PACTEHUH M J)KUBOTHBIX.
Meroapl CeNeKIMU pPACTeHWl U IKUBOTHBIX: OTOOp W TuOpuam3anus; (opmbel oTOOpa
(uHAIMBHUIyanbHBIH W MaccoBbli). OrthaneHHas ruOpuau3anus; SBJICHHE TIeTepo3Hca.
HckyccTBeHHBIN MyTareHes.
Cenexnuust MUKPOOPraHU3MOB.
Cenexuusi MHMKpOOpraHu3MoB. buotexHosorus u reHeTudeckass uHxeHepus. Cenekuus
MUKpPOOPIraHU3MOB JJIsl MHIEBOI MPOMBINIJIEHHOCTH; MOJIyY€HUE JIEKAaPCTBEHHBIX IPEraparos,
OMOJIOTHYECKUX PETYISITOPOB, AMUHOKHUCIIOT.
JlocTHKeHMsI 1 OCHOBHbIE HANIPABJICHUS] COBPEMEHHOM ceJIeKIMHU.

JIOCTW)KEHMST M OCHOBHBIE HAIIPaBJICHUsS COBPEMEHHOM CENEKIMH. YCIEeXW TpagulMOHHON
cenekuuu.  KnoHupoBaHue; — TepameBTHuYeckoe  KiIoHMpoBaHue.  JlenuddepeHunanus
COMAaTHYECKUX SIIEP B PEKOHCTPYMPOBAHHBIX KieTKax. Kietounsle TexHonoruu. I'enerndeckas
WHXXEHEpUsA. 3HAYEHUE CEINCKUUU JUIsl Pa3BUTHS  CEIbCKOXO3AMCTBEHHOTO IPOU3BOJCTBA,
MEIUIIUHCKOM, MEKPOOHOJIOTHIECKOM M IPYTUX OTPACIICH TPOMBIIINICHHOCTH

TEMATHYECKOE IINTAHUPOBAHHME

buosorus. Oomas 6mosiorus. 11 kiaacc. Yriayoaennbiid yposenb (102 4, 3 B Henes110)
OcHOBHOE cojlep:KaHue 10 TeMaM (pa3aesiam).
3aKOHOMEPHOCTH Pa3BUTHS )KMBOM NMPUPO/AbI. IBOJIOHUOHHOE YueHHe (26 1)
HcTopusi npeacTaBjieHuil 0 pa3BUTHH KU3HU HA 3emuie.
YMo3purensHble KoHIENMH AuTnaHocTh: [Tudaropa, Omnenokna, Jlemokpura, ['unmokpara u
ap. Kpeanrionnsm. ['ocnioiIcTBO B HayKe MpeCcTaBlIeHUN 00 «M3HaYaIbHOMN 11e1eco00pa3HOCT»
Y HEM3MEHHOCTH KHUBOM Mpupoabl. Benukue reorpadudeckue oTkpbiTus. PazButue Ouonoruu B
nonapBuHOBckuil nepuoi. Pabotsl K. JIuHHes 1o cuctemMaTnke pacTeHUI U KUBOTHBIX;
MpUHUUIIEI JTUHHEeeBCKOM cuctemaTuku. Tpynsl XK. KioBbe u XK. ne Cenr-Unepa.
OomormonHas Teopus JK.-b. Jlamapka. [lepBbie pycckue 3BOJIIOIIMOHUCTBHI.
IIpeanocbliakn Bo3HUKHOBeHUs Teopuu Y. [apBuna.

[Ipennoceinku Bo3HUKHOBeHUs yuenus Y. [lapBuna: qocTikeHUs B 00IaCTH €CTECTBEHHBIX
HayK (LUTOJIOTHSI, SMOpUOIIOTHS, (U3KKA, XUMHSI, TE€OJIOTUs, OMUcaTeNbHbIe OOTaHUKA U
300JI0THS, CPABHUTETIbHAS aHATOMUS TO3BOHOYHBIX, MTAIEOHTOJIOTHUS U JIP.); SKCIIEAUIIMOHHBIH
Marepuan Y. JlapsuHa.

JBoonuonHas teopus Y. Jlapsuna.

Yuenue Y. JlapBruHa 00 UCKycCTBEHHOM 0TOOpe. DOPMBI HCKYCCTBEHHOTO OTOOPA:
MeToAuYeCcKul u Oecco3HarenbHblli 0TO00p. KoppenartuBuas nsmMeHunBocTh. Yuenue Y. JlapBuHa

0 ecTecTBEeHHOM 0TOOpE. BeeoObras nHaAMBHIyaTbHAS U3MEHUYNBOCTD, N30BITOYHAS YUCIICHHOCTD
MMOTOMCTBA M OTPaHUYCHHOCTH pecypcoB. bopr0a 3a cyiiecTBOBaHUE: BHYTPUBHUI0BAS,
MEXBHJIOBast U 60pbOa ¢ abuoTnyeckuMu pakTopaMu; ecTecTBeHHbI 0T0op. OOpazoBaHue
HOBBIX BUJIOB.
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COBpeMeHHbIe NpeacTraBjJdceHus 0 MEXaHU3MaX U 3AKOHOMEPHOCTHAX 3BOJIIOIUH.
MI/IKPOBBOH]OIII/IH. BmmoﬁpamBaHne Kak pe3yjbTaT MUKPO3BOJIOIHUH.

Bun — snemenTapHas 5BOJIIOLIMOHHAS €IMHULA; KPUTEPUU U T€HETUUYECKAs LIEIOCTHOCTb.
[TomynsoHHas CTPYKTypa BHUIA; reorpaduyeckas u 3KoJI0rnyecKast H30JISIHs,
OTPaHMUYEHHOCTD paJinyca HHAUBUAYAIbHON aKTUBHOCTH. POPMUPOBAHNE CUHTETUYECKOM
TEOPUHU IBOJIIOLIMHU. ['eHeTHKa U 3BOIIOLUOHHAsA Teopus. [lonynsauus — anemMeHTapHas
HBOJIIOIIMOHHAS equHnIa. [ eHodon momynsiuii. MineanbHble U peanbHbIC MOMYISIUH (3aKOH
Xapaun — Baiin6Oepra). ['eneTnueckue npoueccsl B MOmyJsiusax. Peseps HacieAcTBEHHON
W3MCHUMBOCTH MOMYJsiiuid. @opMbl ecTecTBEeHHOTo 0TO0pa. DOPMBI €CTECTBEHHOTO 0TOOpA:
JBIDKYINAN, CTAOMIN3UPYIOMKKN U paspeiBatomuil. [1omgoBoii otoop. [IpucnocobieHHoCcTh
OpraHU3MOB K cpejie 00MTaHUs KaK pe3yJabTaT AEUCTBUS €CTECTBEHHOI0 0TOOpa.
[IpucnocoburenbHbIE 0COOEHHOCTH CTPOEHUS, OKPACKHU TeJla U MOBEIEHUs KUBOTHBIX. 3a00Ta 0
noToMcTBe. OTHOCUTENBHBIN XapaKkTep NPUCIOCOOIEHHOCTH OpraHu3MOB. MUKpPO3BOJIIOLUS.
CoBpemennblie nipeactaBiienns o Bunooopazoannu (C. C. Uerepukos, 1. U. llImansraysen).
[Tyt 1 ckopocTh BH1000pa3oBaHus; reorpaguieckoe (aJIONaTpUIECcKOe) U IKOJIOTUIECKOe
(cumnarpuyeckoe) BuA000pa3zoBaHue. DBOJIOLUOHHAS POJIb MOIUUKALNN; (PU3HOTIOTHYECKHE
ajanrtanuu. TeMIibl 3BOTIOIUH.

Maxpo3Boaonusi. buosnoruyeckue mociaeacTsusi npuodpereHusi npucnocodaenuii (23 u)
I'naBHbIe HAaNpaBJIeHUsI OMOJIOTHYECKON IBOIIOIUU.
['maBHBIC HampaBJICHHS BOJIIOIIMOHHOTO Mpoliecca. bruojgornueckuii mporpecc u OMOJIOTHIECKUI
perpecc (A. H. CeBepiioB).
IIyTn nocTu:keHusi OMOJOTHYECKOT0 Mporpecca.
MakposBostonus. AporeHe3; CYIIHOCTh apoMOpPGHBIX M3MEHEHWH M HUX POJb B HBOJIOIHUU.
BO3HUKHOBEHME KpPYNHBIX CHUCTEMAaTUYECKUX TPYNI JKHUBBIX OPraHU3MOB. AJIJIOT€HE3 U
MIPOrPECCUBHOE MPHUCIIOCOOICHNE K OMpeeNIeHHbIM YCIOBUSM cylnecTBoBaHUs. Kararenes kak
dbopMa  OCTHXKEHHS OMOJIOTMYECKOr0 MpoLBeTaHus TIpynn opranu3mMoB. OCHOBHBIE
3aKOHOMEPHOCTU HBOJIFOLMU: JAMBEPIEHILINs, KOHBEPreHIUs, NapaJyIeIn3M; MIpaBuja 3BOJIIOLINU
rpynn opranu3moB. 3HaueHue padot A. H. Cesepiiona.

Pa3zpurue xu3uu Ha 3emiie (11 u)
Pa3BuTHe KU3HU B apXeiiCKYI0 M POTEPO30HCKYIO IPbI.
PazButue xu3Hu Ha 3emie B apXxeicKol 3pe; mepBble ciiebl KU3HU Ha 3emie. CTpOMaTOJIUTHI.
PasButue xu3Hu Ha 3emie B mpoTepo3oickoi 3pe. [losiBieHne npeakoB BCEX COBPEMEHHBIX
TUIIOB OECITO3BOHOYHBIX )KUBOTHBIX. [ 'MIIOTE3bI BO3HMKHOBEHUSI MHOTOKIIETOUHBIX (. ['exkerp,
N. U. MeunukoB, A. B. HBanoB). IlepBbic XxopmoBble. HampapieHHs 3BOJIIOIUH HHU3LINX
XOPAOBBIX; 00IIast XapaKTepUCTHKaA OecuepenHbIX U 000JI0YHUKOB. Pa3BuTre BOAHBIX pacTECHUIL.
Havano mouBooOpa3oBaTeIbHbBIX IPOLIECCOB.
Pa3BurHe :KN3HH B NAJI€030HCKYIO 3pY.
PazButue xu3HM Ha 3emile B NallCO30MCKOW 3pe; Nepuoau3alus Maneo30s: KeMOpHICKUH,
OpPIAOBUKCKUH, CHIYpUHCKUHN, IEBOHCKUHM, KapOOHOBBIH W MEPMCKUH MEPUOABbL. DBOJIOLMS
pacTeHuil; puHHO(QUTHI, MOSBICHUE MEPBBIX COCYIUCTBIX PACTEHUil; MalOPOTHUKU, CEMEHHbIE
NArOpOTHUKH,  TOJIOCEMEHHbIE  PAacTeHHs.  BO3HMKHOBEHHME  TMO3BOHOYHBIX:  OOIas
XapaKTepUCTUKa U apoMopdo3Hble 4epThl KiaccoB PuiObl, 3emMHOBOMHBIE, [IpecMbikatomuecs.
I'maBHBIE HaNIpaBJIEHUsI YBOJIIOLIMY [T0O3BOHOYHBIX; XapaKTEPUCTUKA aHAMHHUI U aMHHOT.
Pa3Burue :KU3HU B Me30301CKYI0 3pYy.
PasButne xu3sHm Ha 3emsie B Me3030HckoM dpe. IlosBiaeHMe U pacnpocTpaHEHue
IIOKPBITOCEMEHHBIX PAacTEHUI. DBOJIOLMSA HAa3€MHBIX IO3BOHOYHBIX. BO3HHMKHOBEHHE NTULl U
MJIEKOITUTAIONINX; O0IIasi XapaKTepUCTUKA KI1aCCOB MTHUI] U MiekonuTaounx. CpaBHUTEIbHAS
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XapaKTepUCTUKAa BBIMEPIIMX M COBPEMEHHBIX HA3€MHBIX NO3BOHOYHBIX. BbIMHpaHue ApeBHUX

IOJIOCEMEHHBIX PACTEHUH U IIPECMBIKAIOILIUXCSL.

Pa3Burue KU3HU B KailHO30MCKYIO 3pY.

Pa3Butne xu3HM Ha 3emiie B KailHO30MCKOM spe. BypHoe pa3BUTHE LIBETKOBBIX PACTEHMIA,

MHOrooOpa3ue  HAacCeKOMBIX;  MapajulelbHas  HBOJIONMSA.  PasBuThMe  MianeHTapHBIX

MJICKOITUTAIONINX, IOSIBJICHUE XWIIHBIX. Bo3HuMKHOBeHHE mnpumartoB. Jlpelid MaTepukos,

oJiefieHeHUs. OCHOBHBIE ATAIIbI 3BOIIOLUYU pacTeHU. OCHOBHbIE ATAIIbI 3BOJIIOLUH )KUBOTHBIX.
IMpoucxoxnenue yejaoeka (10 )

IToJ10:xeHHe Yesl0BeKa B cUCTeMe KHBOTHOTO MUpa.

Mudosnoruueckue W PEIMTHO3HBIE  NPEACTABICHHUS O  IMPOUCXOKICHHM  4YeJIOBEKa.

[IpencraBnenust K. Jlunnes o nmpoucxoxaeHuu udenoBeka. CucteMaTHuecKoe IMO0JI0KEHUE BUAA

Homo sapiens B cucteme >KMBOTO MuUpa.

IBOJIOLUS IPUMATOB.

Pa3BuTne mnpuMaroB: HampaBieHHs SBOJIOIMM 4YenoBeka. OOmMe npeakd YeaoBeKa H

4yesnoBeKooOpa3HbIX 00e3bsiH. [Ipu3Haku M cBOMCTBa 4elloBEKa, MO3BOJIAIOIINE OTHECTU €ro K

pa3aMYHBIM ~ CHUCTEMAaTHMYECKMM TpylmaMm LapcrBa KUBOTHBIX. [losBIeHHME  mepBBIX

npeacraBuTeneit cemencraa Jlroau.

Cragum 3BOJIIOMY YeJI0BeKa.

Cramuuy 5BOJIONMM YEJIOBEKA: APEBHEMIINN YETIOBEK, JPEBHUN YEJIOBEK, IIEPBbIE COBPEMEHHBIE

mou. [onynsaunonnas ctpykTypa Bujna Homo sapiens; uenoBedeckue packl; pacooOpa3oBaHHUE;

€IMHCTBO TpOUCXOXJAeHUs pac. CBoiicTBa dYenoBeka Kak OMOCOLMAIBHOIO CYILECTBA.

JBukymue cuibl aHTpornoreHe3a. ®d. DHrenbc o poiM Tpyda B IPOLECCe IPEBpAIICHUS

00e3bsiHBl B ueJoBeKa. Pa3BuTuEe wWIEHOpAa3NleNbHON peuu, CO3HaHHMS M OOIIECTBEHHBIX

OTHOLIEHUH B CTAaHOBJIEHMU dYesoBeka. Posb Tpyna B Ipolecce IMpeBpalleHus 00e3bsHbl B

YeJI0BEKA.

CoBpeMeHHBIH ITaN 3BOJIOUUH YeJI0BeKa

CoBpeMeHHBIN 3Tall HBOJIIOLNU YelloBeka. B3auMOOTHOIIEHNE COLUAIbHOIO M OHOJIOTHYECKOTO

B DBOJIIOIIMM 4elOBeKa. YemoBedecknue pacsl, MX €AUHCTBO. KpuTHKa pacu3ma U «COLHMAIbHOIO

JApBHHHU3Ma». AHTHHAYYHAs CYIHOCTb «COLIMAJIBHOIO JAPBUHHU3Ma» U pacu3Ma.

buocdepa, ee crpykrypa u pynkuuu (54)

Crpykrypa 0uocgepsbl.
buocdepa — xuBas oOonouka miiaHeTsl. YueHue o 6mochepe B. M. Bepuanckoro. I'panutibr
ounocdepsl. Ctpykrypa 6uochepsl. KocHoe BemectBo 6uochepsl. ATMocdepa: ra3oBbIi COCTaB;
WMCTOYHUKHU U 3HAYCHHE Ta30B aTMOCHEPHI.
I'uapocdepa:
BOJIbI MHUpPOBOTO OKeaHa, MPEeCHOBOHBIE BOJIOEMBI; poJib B 6nocepe. Jlutocdepa n GuokocHoe
BelecTBo 6uocdepsl. JKuBbie oprann3Msl (’KMBOE BEILIECTBO), BHIOBOW COCTaB, pa3HOOOpasue u
BKJIaJ] B Oromaccy.
Kpyrosopor BemiecTB B npupoje.
I'maBHas QyHKIMSA OMOCPepbl — KPYroBOPOT BEIIECTB B MPUPOJIE: KPYTOBOPOT BOJBI, YIIIEpPOa,
a3oTa, cepbl U pochopa. 3HaUeHHE KPYTOBOPOTOB B MpeoOpa30BaHUM MIIAHETHI.

Ku3nb B coodmecTtBax. OcHoBbI 3k0J10rHH (11 1)
HcTtopust popmMupoBanus coo011eCTB KUBBIX OPraHU3MOB.
Hctopus dbopmupoBaHus cooOIECTB KUBBIX OPraHU3MOB. [ eosornyeckasl UCTOPUS MaTEPUKOB;
M30JISLHS, KIUMaTHYECKUE YCIOBUS.
Buoreorpagus. OcHOBHBbIC OMOMBI CyIIH.
buoreorpadus. buoreorpadudeckue obnacTu: HeapKTUYECKas, MalieapKTHUECKas, BOCTOYHAs,
HeoTpomnHueckas, d(puonckas u apcrpanuiickas obractu. OcHOBHbIE OMOMBI cymu (M1 MHUPOBOTO
okeaHa). CxoJICTBO OMOMOB pa3IMYHBIX 00IacTel; MPOUCXOKACHHE U Pa3BUTHE OMOMOB.
B3aumooTHOIIEHHS OPraHU3Ma U CPebl.
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VYuenue o 6moreoneno3ax B. H. CykaueBa. EctecTBeHHBIE COOOIIECTBA KMBBIX OPraHU3MOB.
buoreoneno3: 6uoreHo3 1 3koTon. KOMIOHEHThI OMOTeo1eH030B: MPOIyHEHThl, KOHCYMEHTHI,
penyueHTsl. bBHOLEHO3BI: BHAOBOE pa3HOOOpasue, IJIOTHOCTh MOMNSIUi, Onomacca.
AbuoTtnueckue (aktopbl cpensl. Poib Temmeparypbl, OCBEIIEHHOCTH, BIQXKHOCTU M JIPYTUX
(GakTOpOB B JKU3HEAEATENBHOCTH  COOOImIECTB. VIHTEHCUBHOCTh JEMCTBUS  (PaKTOPA;
orpaHu4MBaOIMi ¢akTop. BzaumoneiictBue (akTOpOB cpenbl, TMpenenbl BBIHOCIUBOCTH.
buotnueckue akropsl cpenpl. MaTerpanus Buaa B OMOLIEHO3€E; AKOJIOTHUecKue Hum. Llenn u
CeTH NUTaHMs. DKOJOruueckas mnupaMuia uucen Ouomacchl, 3Hepruu. CmeHa OHOLIEHO30B.
[TpuumHBI CMEHBI OMOIICHO30B; (OPMHUPOBAHUE HOBBIX COOOIIECTB.

B3anMooTHOmIEHUsI Me:K1y OpraHM3MaMHu.

@®opMbl B3aMMOOTHOIIEHUH MEXAy opraHuzMamu. [lo3UTHBHbIE OTHOLIEHHUS — CHMOHO3:
Koomepalus, MyTyaJlu3M, KOMMEHCaJIU3M. AHTHOMOTHYECKHWE OTHOLICHMS: XHUIIHHUYECTBO,
MmapasuTu3M, KOHKypeHuus. I[IpoucxoxkaeHue u 3BOJOLMSA MapazutusMa. HelTpanbHbie
OTHOIIIEHUS — HEUTPaAIU3M.

Buocpepa u denosexk. Hoochepa (9 )
BosaeiicTBue yesioBeKa HA IPUPOAY B NPoLiecce CTAaHOBJIEHUS 001eCTBA.
AHTpoOTIOTeHHBIE (PaKTOpPBI BO3ACHCTBUS Ha OHOIIEHO3BI (pOJIb YeNOBEKa B Tpupoje). Pob
MaJCOJIMTUYECKOTO YEJIOBEKa B HMCUE3HOBEHUHM KPYITHBIX TPABOSIHBIX W XWUIIHUKOB. Hawaso
AIIOXM MPOU3BOJCTBA NMHUILK B HeonuTe. [logceunoe 3emnenenue u Bemac ckora. Yuenue B. M.
Bepnasnckoro o Hoocdepe. AHTPOTIOIIEHO3HI.

IIpupoaHnbie pecypchbl U X HCNIOJIb30BaHUE.

MunepanbHble, SHEpreTHUECKUe U MUIIEeBbIe pecypcbl. Hencueprnaemple pecypchl: KOCMUYECKHE,
KIIUMaTH4YeCKMe U BOAHbIE pecypchl. OTHOCHUTEIBHOCTh HEUCUEPHAeMOCTH PECypPCOB.
Hcyepnaembie pecypchl: BO300OHOBIsieMble (IJIOAOPOJIUE IMOYB, PACTUTENbHBIM M KUBOTHBIN
MHp) ¥ HEBO300HOBIIsIEMbIe (HE(DTh, Ta3, YroJib, Py/Ibl) PECYPCHI

IMocaencTBust X0351iiCTBEHHOM J1eSITEJIbHOCTH YeJI0BEKA VISl OKPYKAKIIEl cpebl.
3arps3HeHue Bo3ayxa. [IpuuMHBI 3arpsi3HEHHS BO3AyXa W HUX MOCHEACTBUA (yBElIWYCHHE
coaepxanusa SO2 m CO2 um BIMsSIHHE Ha KIMMAT). 3arpsA3HEHHE MPECHBIX BOJA U MUPOBOTO
OKeaHa. AHTpONOIreHHbIE HW3MEHEHHUS TMOYBbI; 3po3uf, (opMHpoBaHHE MPOBAIHHO-
TEPPUKOHOBOTO THIIA MECTHOCTU. BinsHue dYernoBeka Ha PACTUTENbHBIA U KUBOTHBIM MHp;
COKpAIllEeHUE BUJOBOrO Pa3HOOOpa3us KMBOTHBIX, Pa3pyllIEHUE CETeH MUTaHUS U OHOILEHO30B.
PannoakTuBHOE 3arpsisHEHHE.

OxpaHa npupoAbI U NePCNEeKTUBBI PALHMOHAJBLHOI0 NPUPOAONO0JIbL30BAHUS.

[IpoGnembl pallMOHATBEHOTO MPUPOIOIOJIB30BAHUS, OXPAHBI MPUPOIBL: 3aIUTA OT 3arpsS3HEHUH,
COXpaHEHHE OJTAJIOHOB U TMAaMITHHUKOB IMPHUPOJbI, oOOecleyeHne MPUPOJAHBIMU pecypcamu
Hacenenus twuianetsl. [TJIK. OuuncTtka BBIOPOCOB U CTOKOB, OMOJOTHUYECKHE METOIbI OOPHOBI C
BpeauTensiMu. Mepbl 10 OOpa3OBaHHIO JKOJOTUYECKHMX KOMILJIEKCOB, JKOJOTHYECKOE
oOpazoBaHue.

buonnka (44)
Hcnonp3oBaHne 4eI0BEKOM B XO35MCTBEHHON JAESTEIHHOCTH MPUHIUIIOB OPTraHU3alluu
pacTeHui U KUBOTHBIX. DOPMBI )KMBOTO B IPUPOAE U UX MPOMBIIUICHHBIE aHAJIOTH

(cTpouTenbHBIE COOPYKEHHSI, MAITUHBI, MEXaHU3MBI, IIPUOOPHI U T. 11.).
Pe3zepB — 0 u
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YueOHO-MeTOoANYeCKOEe U MATEPHATIBHO — TeXHHYeCKoe ofecrevyeHne 00pa3oBaTeIbHOTO
npouecca
1.JInteparypa:
CrangapTsl cpeHero o0mero (moIHoro) oopazoBaHusl.

BUOJIOTUS 10—11 KJIACCHL VIJIYBJIEHHBI YPOBEHb B. b. 3axaposa, C. T.
MamontoBa, H. WM. Conmna, E. T. 3axapoBoii «buonorus. OOmas Ouonorus. 10 xmacc.
Yranyonéunsiii ypoBeHb», «brnonorus. O6mas ouonorus. 11 knace. YriryOn€éHHBINA ypOBEHbBY.
2. [IporpammHOe obecrieyeHue:
[IpumepHbie 0OpazoBaTeabHbIE MPOTPaMMBI 110 YueOHBIM npeameraM. buostorust 10 -11 kmaccsl.
Pabouas mporpamma k yuebHukam B. b. 3axaposa, C. I'. MamontoBa, H. 1. Conuna, E. T.
3axapoBoii «buosorna. O6mas Ouosiorusa. 10 kmacc. YrayOn€HHbI ypoBeHbY», «buonorus.
Oo6mas omomnorus. 11 kracc. YrioyOon€uusiii ypoBeHb». Mocksa. «JIpoda» 2017,

3.Harnsianele, IeMOHCTpAIIMOHHBIE U IPYTHE CPEICTBA O0yICHHS

[TopTpeTs! BeIIatOIIUXCS OHOJIOTOB.

I'epbapun.

Koumnexrust 06pa3oB HCKOTTaeMbIX PACTEHUH 1 JKUBOTHBIX.
CD ( Bumeoypoxu 1o o0ieid OMoJ0THH, OMOJIOTHYECKHIE SHITMKIOTEIUH, CJIOBAPH, TECTHI,
TUIaKTUYECKUE MaTEpUaIbl)

KomruiekT Mukpomnpenaparos.

KoMriekTsl 1eMOHCTpallMOHHBIX TAOIHIL 110 OMOTIOTHH.

HaGopsr 1abopaTopHOTO YICHUYECKOTO 000PYTI0BaHHUS.

MHUKpPOCKOTIBI.

4. Tabuipl 0 Kypcy oO0IIeii OMOJIOTUN 1 YKOJIOTHH.

YpoBHU OpraHU3aIMH KUBOTO.

Crpoenne JIHK.

T'eneTnyeckuii Kox.

Cunres Oenka.

CrtpoeHue U ypOBHH OpraHU3aIuu OesKa.
Crpoenue u GyHKINUN HYKIEUHOBBIX KHCIIOT.
Crpykrypa u QyHKIIUU OEIKOB.

Crpoenue u GyHKINUU YTIEBOIOB.
Crpoenue u GyHKINUU TUTUIOB.
CrpoeHue KIETKH.
JleneHue KIeTKU
MeTaboausm
doToCcHUHTE3
Tunel nuTanus
MHuoroo0pasue >KUBbIX OPraHU3MOB
PazHooOpazue »ykapuoTHYECKUX KIETOK
I'pu6bI
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bakrepuun
Bupycsl
Tunsl pa3MHOXKEHUS OPraHu3MOB
DBOJIIOIIMOHHOE JIPEBO
['nmaBHbIe HanpaBieHus 3BoroLMH 1o CeBepLeBy
[leHTpBI IPOUCXOKAEHUS KYIbTYPHBIX PACTEHUI
JleticTBue (aKTOPOB Cpebl HA )KUBBIE OPTaHU3MBI
XKuznennsie popMbI KUBOTHBIX
buotnueckue B3anMOIEHCTBHS
Ctpoenue sKocucTeM
Ilenu nutanus
DKoJiorHYecKasl mupamua
Cykueccusi-caMopa3BUTHE IPUPOTHOTO COOOIIECTBA.
Kpyrosoport yriepona
4.32.KpyroBopoT a3oTa
4.33.buocdepa

5. UudopMmaniuoHHbIe 3JIEKTPOHHbIE PeCYPChI

http://www.ug.ru CailT «Y4urtenbckasi ra3eray

http://ict.edu.ru/lib/school-catalog

Karanoru "OGpa3oBarenbHblie pecypchl ceTi HTEpHET 1711 OCHOBHOTO OOIIET0 M CPEAHETO (TIOJTHOTO)
obmero oopazoBanus"

http://fcior.edu.ru deaepanbHbiii HeHTP HHPOPMALMOHHO-00pa30BaTeIbHBIX pecypcoB. MunOO6p PD
http://www.openclass.ru OTKpbITHIi Kiaace

http://metodisty.ru IpodeccronansHoe COOOIIECTBO MMEAArOroB
http://rg.ru/2011/03/16/sanpin-dok.html

http://school-collection.edu.ru Enunast koaiekuus nu@poBbiX 06pa3oBaTe/IbHBIX PECypCcoB
http://standart.edu.ru ®exepanbHbIii rOCYIapPCTBEHHBIN 00pPa30BaTEIbHBIN CTAHAAPT
http://www.edu.ru denepansusiii nopran «Poccuiickoe 06pa3oBaHe»

http://www.ict.edu.ru TTopran «MH(bOpMATHOHHO-KOMMYHHKA-I[THOHHBIC TEXHOJIOTHH B 00pa30BaHUID)
http://www.it-n.ru Cetb TBOpUECKUX yuuTEICH

http://zoomet.ru3ooMeT.py

http://pedsovet.org Iexcoser.org

12-it Becepoccuiickuii HHTEpPHET-TIEICOBET

http://festival.1september.ru/articles/subjects/5 dectuBans negarornueckux uaeil. buonorus
http://batrachos.com Jlekropwuii-6rbnuoreka Batrachos.com

http://biouroki.ru buoypoku

http:/files.school-collection.edu.ru

6. TCO, komnblOTepHbIe, HHPOPMALMOHHO-KOMMYHHKAIHOHHBbIE CPE/ICTBA :
1. lnTepakTUBHBINA KaOWHET OMOJIOTHH B COCTaBE:

2. Kommuiext «MHTEepakTHUBHAS TOCKa»

3. Komnbrotep yuutens

25


http://www.ug.ru/
http://ict.edu.ru/lib/school-catalog
http://fcior.edu.ru/
http://www.openclass.ru/
http://metodisty.ru/
http://rg.ru/2011/03/16/sanpin-dok.html
http://school-collection.edu.ru/
http://standart.edu.ru/
http://www.edu.ru/
http://www.ict.edu.ru/
http://www.it-n.ru/
http://zoomet.ruзоомет.ру/
http://pedsovet.org/
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4. MynbTUMEIUNHBIN TPOEKTOP
5. KoMriekT MOHTaXHOTO 000PYIOBaHUS IS TOTOJIOYHOTO KPEIUICHUS ITPOSKTOPa
6. [IpunTep 7. Komonkwu.

7. MebeJn:
CTynbsi y4EHUUECKUE C PETYIUPOBKON MO BHICOTE
CroJbl yYeHUUYECKUE ABYXMECTHBIE C PETYIUPOBKOI 110 BBICOTE
Cron yuurens
HIkad mist yaeOHbIX TOCOOUN 3aKPBITHIN
HIkad mist yaeOHBIX TOCOOUI TIOTY3aKPBITHIN
Tym6ouka
KoMmnproTepHslil 1 1EMOHCTPALMOHHBIN CTOJ
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	Развитие организмов и окружающая среда.
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	Развитие жизни в палеозойскую эру.
	Развитие жизни в мезозойскую эру.
	Развитие жизни в кайнозойскую эру.
	Происхождение человека (10 ч) Положение человека в системе животного мира.
	Эволюция приматов.
	Стадии эволюции человека.
	Современный этап эволюции человека
	Биосфера, ее структура и функции (5ч)
	Круговорот веществ в природе.
	Жизнь в сообществах. Основы экологии (11 ч) История формирования сообществ живых организмов.
	Биогеография. Основные биомы суши.
	Взаимоотношения организма и среды.
	Взаимоотношения между организмами.
	Биосфера и человек. Ноосфера (9 ч) Воздействие человека на природу в процессе становления общества.
	Природные ресурсы и их использование.
	Последствия хозяйственной деятельности человека для окружающей среды.
	Охрана природы и перспективы рационального природопользования.
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