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Pabouas mporpamma mo Ouosoruu mo ydeOHOMy mpeamery Ouomormst 10-11 kmace
npouIbHBIM ypOBeHb 3 dYaca B Hememto, ydeOnmk A.B. TepemoB P.A. TIlerpocosa
«buosiornueckrue CUCTEMbI U IPOLIECCHI.

1.Ilnanupyemble pe3yJbTaThl 00pa30BaTEeIbHOM 1eSITeILHOCTH 00yYAIOIINXCS.

HasbiBars:

- OCHOBHBIEC BE€XH B UCTOPUU OMOJIOTUU; UMEHA BBIAAIOIINUXCS YUEHBIX, BHECHINX BKJIaJ B
CTaHOBJICHUE W Pa3BUTHE OMOIOTHYECKUX 3HAHUIA;

- HayuHble (akKTbhl, 3aKOHbI, TEOPHHM, KOHLEMNIUU COBPEMEHHOW Ouooruuy,;
OMOJIOrMYECKUE CUCTEMBI PA3HOT'O YPOBHSI OPTaHHU3alIUN;

- NPUYMHBI, NpUBeAIIne K AuddepeHnnanuu OUOJIOrMYecKUX 3HAHUM Ha OTIENbHbBIC
OTpacIy; IPYTHE HAYKH, CBSI3aHHBIC C OMOIOTHEH.

XapaKTepu30BaTh:

- €CTEeCTBEHHO-HAay4HbIC, COLMAIbHO-UCTOPUUECKHE  MPEANOCHUIKA  Ba)KHEUIIUX
OTKPBITHI B OMOJIOTUYECKUX HAayKaX;

- OMOJIOTUYECKUE CHCTEMBI U TTPOUCXOISIINE B HUX MPOIIECCHI,

- METO/IbI U3yYeHUsI OMOJIOTMYECKUX CUCTEM U SIBICHUM KUBOM MPUPOIBL;

- CUCTEMY B3IJIAJIOB YEJIOBEKA HA )KMBYIO IPUPOY U MECTO B HEH YeJIOBEKa.

OOGOCHOBBIBATH:

- 3HAYCHHE HAYYHBIX OTKPBHITUH B OWMOJOTMH, MEAWIMHE U OKOJOTUU MJIA
0011e4eI0BeYeCKOil KyIbTYypHI;

- HEeM30eKHOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COIIMOTYMAaHUTapHOrO 3HAHUA B
310Xy MH()OPMALIMOHHON TUBUIN3AIUY;

- Mepbl 0€30I1aCHOTO TIOBEJICHUS B OKPY KaIOIIEH MpupoaHoi cpene, B UC mpupoHoro u
TEXHOTEHHOT'O XapaKTepa.

CpaBHHBATL:

- pa3Hble OMOIOTUYECKUE KOHIICTIINU U TEOPHH;

- B3TJISII6I HA B3AaUMOOTHOIICHUS Y€JI0BEKA U MPUPOJIbl HAa PA3HBIX UCTOPHUUECKHUX ATarax
pa3BUTHA OOIIECTBA;

- €CTECTBEHHO-HAYYHBIC U COIMOTYMAHUTAPHBIC MOJXOJIbI K PACCMOTPEHHUIO YETIOBEKA U
MPUPOJIbI, MaTEPHUATILHBIEC U JYXOBHbIE Hayalla B €r0 MBIIUICHUU.

O11eHUBATD:

- 3HaUEHUE BAKHEUITUX HAYUYHBIX OTKPBITHH JIJ1s1 OMOJIOTUH, MEAUIIUHBI U SKOJIOTHH;

- uH(}OPMAIHIO O COBPEMEHHBIX MCCIICOBAHUSAX B OMOJIOTUM, MEUIIMHE U SKOJIOTHH, X
MPaKTUYECKOE U HPAaBCTBEHHO-ITUYECKOE 3HAYEHUE;

- BO3MOXHBIE TOCTEACTBUS CBOCH NEATEILHOCTH ISl CYIIECTBOBAHUS OTACIIBHBIX
OMOJOTUYECKHX 00BEKTOB, MPUPOIHBIX COOOIIECTB U IKOCHCTEM.

IIpuBOAUTE IPUMEDPHL:

- WCIIOJIb30BAHUS JOCTHKEHHN COBPEMEHHOUN OWOIIOTUU IJI PEIICHUS SKOJIOTUYECKUX,
JneMorpaduuecKiuxX U COIUaTIbHO-95KOHOMUYECKHUX MTPoOIeM;

- MIOJIOKUTENHFHOTO U OTPUIIATENHHOTO BIMSIHUSI YEIOBEKa Ha KUBYIO PUPOLY;

- TNPUMEHEHHUS OHOJOTHUYECKMX U OKOJOTHYECKUX 3HAHMM JJI1  COXpaHEHUS
Oropa3zHo00pa3usl Kak yCIOBHS YCTOWYMBOTO CYIIECTBOBaHUS OHOC(hEepHI.

Jenars BHIBOJbI:

- 0 COIIMOKYJIBTYPHBIX, (PHUIOCO(MCKUX U SKOHOMHUECKUX MPUIMHAX PA3BUTHUSI OMOJIOTUU
Y DKOJIOTHH;

- 0 HEOOXOJAMMOCTH PAaCCMOTPEHUS OCHOBHBIX KOHIICTIIUNA OWOJIOTHU U DKOJOTHH B
aCIeKTe UX UCTOPUUECKOU 00YCIOBICHHOCTH, YKOHOMUYECKON 3HAYNMOCTH;

- 0 pe3ylnbTaTaXx TMPOBEAEHHBIX OHOIOTUYECKUX, HKOJOTHUECKUX HAOMIOJEeHUN U
AKCIIEPUMEHTOB.

Y4acTBOBaTh:




- B OpraHM3alliil W TMPOBEICHUU OUOJIOTMYECKUX U DKOJOTHYECKMX HAOTIOACHHUA U
9KCIIEPUMECHTOB, HAOJIIOJICHUU 332 CE30HHBIMH HM3MEHCHHSMH M TIOCTYIATEIbHBIM Pa3BHTHEM
OMOIreoICHO30B;

- B JHUCKYCCHSX IO OOCYXICHHUIO MpoOJeM, CBS3aHHBIX C OHOJIOTHEH, SKOJIOTHEH,
MEAUIMHOHN, (OPMYITUPOBAThH, U APTYMEHTUPOBAHO OTCTaWBaTh COOCTBEHHYIO TIO3UITUIO IO 3TUM
npoOsemMam;

- B KOJUICKTUBHO-TPYIIIOBOM JEATENILHOCTH IO TOWCKY U  CHCTEMaTH3alluu
JIOTIOJTHUTEIbHOW WH(GOPMAIIMU TPU TOJTOTOBKE K CEMHUHAPCKHM 3aHATHIM, IO HAIMCAHUIO
JOKJIaJIOB, pedepaToB, BHIMOJIHEHUIO POCKTOB U MCCIIEA0BATEIHCKUX PaOOT.

Co0nro1aTh:

- MpaBUJIa OEPEKHOTO OTHOILICHUS K IPUPOTHBIM O0BEKTAM;

- Mepbl MPOQPHIAKTHKN BUPYCHBIX 3a00JIeBAaHUI YeJIOBEKa, FEHHBIX 00JIe3HEH U 00JIe3Hei
C HACIIEJICTBEHHOHN TPEPaCIIOIOKEHHOCTHIO.

2. OcHOBHOE co/iepKaHue.

10 xknacc

BBeaenue

buonorus — Hayka o xu3HU. MecTo OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, CBs3b
Oouonornu ¢ JApyruMu Haykamu. OOmeOHoNoruyeckue 3aKOHOMEPHOCTM — OCHOBa JUld

MOHMMAHUS ABJICHUH JKU3HU U PAllMOHAIIBHOTO IPUPOIONOIb30BAHUS.

Buosioruveckne cucremMsl, mpouecchbl U Ux uzydenue (34).

[lonsitue o cucreme. OpraHuzanus OHUOJIOIMUECKHUX CHUCTEM, CTPYKTypa, OCHOBHBIE
OPUHIUIBI, pa3HooOpa3zue. YpPOBHU oOpraHusanuu >xuBoro. IIpoueccsl, mnpoucxopsmue B
Oounocucremax. OCHOBHBIE KPUTEPUH JXKMBOTO. JKM3HB Kak (opMa CyIIECTBOBAHHS MAaTEpHU.
OnpeneneHue MOHATHS <OKU3Hb». MeTo/ibl M3ydeHHs OMOJIOTMYECKMX CUCTEM M IIPOLIECCOB.
Hayunoe no3nanue. Metosipl OMOJIOrMUECKUX HCCIIET0BAaHUM.

JleMoHCcTpanumM Ta0nHIl U CXEM, PUCYHKOB, Qororpaduii, QUIbMOB, MOKa3bIBAIOIINX
YPOBHEBYIO OpPTaHM3ALMIO JKUBOW TNPHUPOJBI, METOIbI OMOJOTHYECKUX HCCIEOBAHUM, CBS3b
OuoJIOTHH C IPYTMMHU HayKaMH; IpUOOPOB, 0OECIIeUnBAIOLINX U3yUYeHHE OMOIOTHYECKUX CUCTEM
Y IIPOLIECCOB.

[uTo/I0THA — HAYKA 0 KJIeTKe

Krnerka — cTpykTypHO-QyHKIIMOHANIbHAS €IMHULA KUBOTO. MICTOpHs OTKPBITHS KIETKH.
Pabotsr P.I'yka, A.JleBenryka. Knerounas teopust T.llIBanna, M.Illneiinena, P.Bupxosa.
PazButue nmronorn B 20 Beke. OCHOBHBIC TOJIOKEHUS COBPEMEHHOHN KIeTOuHOW Teopuu. EE
3HaYeHHeE IS pa3BUTHUS OMOJIOTHU U TIO3HAHUS IPUPOJIbl. METO bl N3yUeHUs! KIIETKH.

JleMOHCTpalUM CBETOBOTO  MHKpPOCKONa, OOOpyAOBaHUS s  IPUTOTOBJICHUS
MHUKpPOIPENapaToB; PUCYHKOB, claioB, Qortorpaduil, WUIIOCTPUPYIOLUIMX 3Talbl pPa3BUTHUS
LUTOJIOTUY KaK HAyKH; OPTPETOB YUEHBIX — IIUTOJIOIOB.

JlabopaTtopHass pabdora Nel. «YcTpoiiCTBO CBETOBOIO MHUKPOCKONA M TEXHHKA
MUKPOCKOIIHPOBAHUS.

XHMHYECKasi OPraHUu3alus KIeTKH

XuMu4eckuil coctaB KieTku. Bona, e€ pu3nko-xuMuyeckue cBOMCTBA U OMOIOrHYEcKast
poirb B kierke. CBoOomHas M CBA3aHHAs BoJa. MMHepalbHbIE BeELECTBA KJIETKH, HX
O6unonorudeckas posb. bydepHsie cucrempl kineTku. OpraHuueckre KOMIIOHEHTHI KJeTKU. beku.
AMUHOKHCIOTHBI cocTaB OenkoB. CTpyKTypbl OenkoBoi Monekynbl. CBoicTBa OEIKOB.
Knaccudukanmst OenkoB. DyHKumm OenkoB. YTiIeBOJAbl. MoOHOCaxapuabl, IUCAXapHUIbI,
nojucaxapuabl. buonornueckue monmumMepsl. OOmUME MiaH CTpPOeHHUS M (PU3MKO-XMMUYECKHE
cBoiicTBa. buonornyeckue ¢GyHKIUU yrieBoJoB. JIMMUIBI — BHICOKOMOJIEKYJSPHBIE CIOXHBIE
a¢upel. OOUMiA TIaH cTpoeHus U (U3NKO-XUMHUYECKUe cBoiicTBa. Kiaccudukaius aumnuiaos.
buonornueckass ponp smnunoB B kietke. Hyknennossle kucnorsl. [JHK m PHK. Crpoenue,
CTPYKTYpa, MecToHaxoxaeHue pyukiun. Buast PHK. AT®, crpoenue, GpyHKIMH.



JleMoHcTpanust Ta0iuI] U CXEM, PHUCYHKOB, CJAiJI0B, TOKAa3bIBAIOIIUX CTPOCHUE
MOJIEKYJl ~OpraHMYeCKHMX BellecTB; Mojaenu crpoeHuss wmoiiekynsl  JIHK;  ombiToB,
WITIOCTPUPYIOIIUX CBOMCTBA OPraHMUECKUX BEIIECTB, IPUHIIUIT ACHCTBHS (HEPMEHTOB.

JlaGoparopublie padoTbl: No2 «DepMeHTATUBHOE PACIICIVICHUE TIEPOKCHUIA BOJIOPOIA B
pPAcCTUTENBHBIX U JKUBOTHBIX KileTKax», Ne3 «OOHapyxeHue O€NKOB, YrieBOAOB, JHUIHIOB C
MOMOIIBIO KaUeCTBEHHBIX peakiuii u Boiaenenue JHK.

Crpoenne n pyHKIHH KJIETKH

DyKapuoTH4ecKas U IpoKapruoThyeckas kierka. HapyxkHas kieTodHas ria3MaTH4ecKas
memOpana. Ctpoenue memOpanbl. E€ cmoiictBa u ¢yHkiuu. TpaHCmoOpT BemecTB uepe3
MeMmOpany. Kiierounas o6onouka pacturenbHoW kieTkd. lluTomnasmMa u e€ OpraHoubl.
BakyonsipHas cucrema kinetku. [loimyaBTOHOMHBIE CTPYKTYpBI KieTKU. VX cTpoenune u QyHKIHIH.
HemembOpanubie opranouas! kietku. OpraHousl nBuxkeHus. Kiierounsle BkIoueHUs. SAapo —
PEryJIATOPHBI LEHTp KiIEeTKH. XpomocoMmbl. CTpoeHHE MNpPOKapUOTHOM KIeTKU. OCHOBHbBIE
OTIIMYMUTENbHBIE OcoOeHHOCTH, (Qopma U pasMmepbl. PaszHooOpaszue kietok. OcobGeHHOCTH
CTPOEHHUSI pAaCTUTEIILHOM U )KUBOTHOM KIIETOK.

JeMoHcTpanum: TabIuI, CXeM, PHUCYHKOB, CJaiioB, Mukpodororpadpuil CcTpoeHUs
KJIETOYHBIX CTPYKTYpP; MUKPOIIPENapaTOB PaCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUAIIbHBIX KIETOK.

JlaGoparopubie padotbl: Ned «JIBMkeHHME HMUTOIUIA3Mbl B KJETKaX pacteHui», NoS
«Ilmazmonn3 M Jera3Moyin3 B PACTUTEIBHBIX KieTKax», Ne6 «M3yueHune CTpoeHUs KIIETOK
Pa3IMYHBIX OPTaHU3MOB O]l MUKPOCKOIIOM.

OO0OMeH BelllecTB M NIpeBpallleHHe JHEPrHH B KJIeTKe

AccUMWISIIIAS U TUCCUMUIISALIMS — IB€ CTOPOHBI €IMHOTO TMpoliecca MeTadoau3ma. TUIIbI
oOMeHa BemecTB. DJHepreTuyeckoe obecriedeHrne KieTku: mnpespamienne AT® B mporeccax
oOMeHa BemiecTB. DepMeHTATUBHBINA XapakTep peakiuil KiIeTouHoro meradonuszma. depmMeHTsl,
UX CTPOCHHE, CBOWCTBA M MEXaHWU3M JEHCTBHA. 3aBUCHUMOCTh CKOPOCTH (DepPMEHTATHBHBIX
peakiuii OT pa3nuuHbIX (akTopoB. IlepBHUHBIM CHHTE3 OpPraHMYECKHX BEIIECTB B KIETKE.
[Tnactnyeckuit oomeHn. DorocunHte3. CBeroBas W TeMHOBas (¢a3bl. Ponb XJopomiacToB B
dorocuntese. IlpeoOpazoBaHue COMTHEYHONW OHHEPrUM B HSHEPrUI0 XUMHUYECKHX CBSI3EHl.
[TpoxykTHBHOCTH (oTOCHHTE3a. BrusHMe pa3nuyabiX (HaKTOpOB HA CKOPOCTH (DOTOCHHTE3A.
3nauenue (oTocMHTE3a. XEeMOCHHTE3. JHeprerudeckuit oomeHn. Tpu sTama ’HEpreTHYecKOro
obmena. Ponb MuTOXOHApWMIA B Tporeccax OMOXUMHUYECKOTO OKHCIeHUs. MemOpaHHBIN
XapakTep peakuuit OKHUCIAUTENbHOTO QochopmiupoBanus. [IpenmymiectBa a’poOHOro MyTH
oOMeHa BeIIeCTB Tepea aHa’pOoOHBIM. DPGEKTHBHOCTH dHEpreTuueckoro oomena. Peaxiuum
MaTpU4YHOro  cuHTe3a. [lpuHIUI ~ KOMIUIEMEHTapHOCTH. Peanu3auus  HaclleICTBEHHOU
uHpopmanuu. ['eneTnueckuil koj, ero cBoiictBa. Tpanckpunuus. Tpancmsuus. KogupoBanue
aMHHOKHUCIOT. Posb pubocom B 6uocuHTese Oenka. Peryssuus oOMEHHBIX MPOIECCOB B KIIETKE.
['unote3a onepoHa. [loHsATHE O KJIETOUHOM rOMEOCTa3e.

JleMoHcTpanuu: TaOIUIll, CXEM, PHUCYHKOB, CIAiJI0B, WUIIOCTPUPYIOLUIUNX PEAKIMU
IJIACTUYECKOT0 M SHEPreTHYECKOro 0OMEHA M UX PETrYJISIUH; ONBITOB, OKa3bIBAIOIIUX MPOLIECC
(doTOoCHHTE3a U BBISBIISIOLIMX HEOOXOIUMBIE YCIIOBHUS €T0 MPOTEKaHMSL.

JlabopaTopHble padoThI:

Ne 7 «M3ydyeHue KaTaluTHYECKOH aKTUBHOCTH (epMeHTa amuiasbl», Ne§ «M3ydeHue
(oTOCHHTE3a U YCIIOBUHN €r0 MPOTEKAHUS.

Kv3HeHHBbIH MUK KJIEeTKH

Knerounsnii mmxn. Matepdaza nu muto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIOIIUX B
uHTepdase. [loaroroBka KJIETKH K JAeleHUI0. Permukarus — peakius marpuyHoro cunresa JJHK.
Crpoenne xpomocom. [loHATHE O XpOMOCOMHOM HaOope — Kapuotune. JWmIougHblidi W
rarIouHbI Habopsl XpoMocoM. ['OMOJOrMuYHBIE XPOMOCOMBI. JleleHue KIeTKH — MHTO3.
Cranun murtosa. KaprokuHes n HuTOKHHE3. bronornyeckoe 3HadeHue MUT03a. AMUTO3.

JleMoHcTpauuu: TaOJIUI, PUCYHKOB, CIAiiloB, CXeM., (UIbMOB, MOKa3bIBAIOLINX
NEePUOAbl KUZHEHHOTO IMKJIAa KJIETKH, CTaJJUM MHUTO3a; MOJEJIEeH XpOMOCOM, MUKPOIIpENnapaToB
XpPOMOCOM M MHUTO3A.
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JlaGopatopubie padorbl: No 9 «l3yueHne MOpQOJIOTHH M MOJACYET XPOMOCOM Ha
BPEMEHHOM TIpenapare KOPEIIKOB KOPMOBBIX 0000B», Nel( «M3ydenue a3 murto3a He
IIOCTOSIHHOM IIperapaTe KOHYMKa KOPEIIKa JIyKa».

Crpoenue u QyHKIIUM OPraHU3MOB

Opranuszm kak enuHoe nenoe. CTpyKTypHble 4acTh OpraHu3MoB. OJHOKJIETOYHbBIE U
MHOT'OKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOEHHE U KHU3HelesTeapHoCTH. KonoHuanpHble
OopraHusmbl. B3aMMOCBs3b 4YacTE€ll MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW pPacTUTENIBHOIO M
KUBOTHOTO opraHu3ma. OCOOEHHOCTH CTPOCHMS, MECTOHAXOXKICHHS U (PYHKIHMOHUPOBAHMUSL.
BereratuBHble U TeHepaTHBHBIE OpraHbl pacTeHuH. OpraHbl U CHUCTEMBbl OpPraHOB YEJIOBEKa U
KUBOTHBIX. Oniopa Tena opraun3MoB. Kapkac pactenuii. Ckenersl ;kuBOTHbIX. CTPOCHHE U TUIIBI
COCIMHEHUS KOCTEH. JIBMyKeHHME OpraHu3MoB. [IBH)KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX U
yenoBeka. MplmeyHas cucreMa. CKeleTHble MbIIIBI U UX pabora. IlutaHume opraHu3Mos.
3HayeHWe NUTAHUS W THIIeBapeHus. ABTOTpodHOe mnuTaHue pacteHuil. ['ereporpodnbie
opranusmel. Otaenbl NUIEBapuUTeNpbHOro Tpakrta. IlumesapurenbHblie sxenespl. [lntanue
IIO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. IlumeBapurenbHas cucreMa 4esoBeka. JlpixaHue
OpraHu3MoB. 3HauyeHue. JlpIxaHue y pacTeHUWd W KUBOTHBIX. OpraHsl JbIXaHUs. DBOJIIOLUS
JIBIXaTEJIbHON CUCTEMBbI IMO3BOHOYHBIX. Oprasbl JbIXaHHs ue€lOBEKa. TpaHCHOPT BEUIECTB Yy
OpraHu3MoB. TpaHCHIOPTHBIE CHCTEMBbI pacTeHWil. TpaHCIIOPT BEWIECTB Yy KUBOTHBIX.
KpoBenocnasi cucrema. JlumpooOpamienue. Beinenenue y opranusmoB. OpraHbl BBIICICHUS.
BrinenutenbHas cuctema uenoBeka. CTpoeHne nouek. 3amura y opranu3moB. CTpoeHHe KOXH
yeJioBeKa. 3aliura opraHu3ma ot OoseszHei. IMMyHuTeT M ero mpupona. Pasapaxumocts u
peryysinius 'y OpraHusmoB. Takcuchl. Pa3Ipa)kxuMoOCTb W peryisiliisg y MHOTOKJIETOYHBIX
pacreHuid. Poct pacTeHuil B 3aBUCUMOCTH OT YCJIOBHMM CpeAbl M POCTOBBIX BeliecTs. HepBHas
cucremMa >KUBOTHBIX. Peduekc u peduekropnas nyra. HepBHas cucremMa MO3BOHOYHBIX
KUBOTHBIX U yesioBeka. OTAelbl TOJIOBHOTO MO3ra, €ro yciaoxkHeHue. [ 'yMopanbpHas perynsuus u
SHJOKPUHHAs CUCTEMA 4eJIOBEKa. | OpMOHBI, MX 3HaYCHHUE.

JdemMoHcTpauuu: TaOIUI, PUCYHKOB, CJAWIOB, CXEeM., (UIBMOB, IOKA3bIBAIOIINX
CTPOCHHE OpraHU3MOB; MHKpPOIIPENApaToB, BIAXHBIX IPENApaToOB, OCTEOJIOIMYECKHUX
npenaparoB, repOapueB M KOJUICKUWH, JIEMOHCTPHPYIOIIMX CTPOCHHE OpPraHOB M CHUCTEM
OpraHOB DPACTEHUH M JKUBOTHBIX; OIBITOB, JOKA3bIBAIOIIMX HAJIWYME B PACTUTEIBHBIX U
JKUBOTHBIX OPTaHU3MOB IIPOLIECCOB KU3HEAEATEIBHOCTH.

JlaGopatopHusbie padorbl: Nell «CtpoeHue U QpyHKIIMM BEreTaTUBHBIX U F€HEPATHBHBIX
OpPraHOB y PACTE€HUH U KUBOTHBIX).

Pa3mHoOKeHHe U pa3BUTHE OPraHU3MOB

@opMBI pa3MHOKEHHsI OpraHu3MoB. becrnosoe © 10JI0BOE pa3MHOXKEHHE. Buael
6ecrionoro pasmHoxeHus. [lomoBoe pasmuHoxenue. IlonoBele kietku. Melio3. IloBeneHue
xpomocoMm B Mmenose. Kpoccunroep. buonornueckuii cMmbIici Meiio3a. Melo3 B KM3HEHHOM
LUMKJIE OpraHu3MoB. PasMHOkeHue M pa3BuTue KUBOTHBIX. IlosoBele xene3bl. ['amerorenes y
KUBOTHbIX. OOpa3oBaHME U pa3BUTHE MOJOBBIX KJIETOK. OCOOEHHOCTH CTPOEHMS IMOJIOBBIX
kietok. OmnogorBopenue. [Taprenorenes. OnTorenes. Ctaauu 3MOpuoreHesa *KUBOTHBIX. Poct
U pa3BUTHE KUBOTHBIX. [locTamMOproHanbHOE pa3BuTHE. PasMHOXKEHHE U pa3BUTHE PACTEHUM.
['ameropur u cnopodpur. [amerorenes y pacteHuid. OIUIONOTBOPEHHE U pa3BUTHE
pacTUTENBHBIX OpPraHu3MoB. JKW3HEHHBIE LMKIBI pacTeHui. J[BOMHOE OIJIOJOTBOPEHUE Y
[BETKOBBIX pacTeHuid. OOpa3oBaHue W pa3BUTHE CeMEHHU. [IPOJOIKUTENBHOCTh KU3HH U
IUIOJOBUTOCTH opranu3mMoB. Poct. Crapenue u cmepts. HeknieTounsle popMBbl )KU3HU — BUPYCHI.
OcoOeHHOCTH CTPOSHMSI M >KU3HEHHBIH UK. PazmHoxenue Bupycos. CIINJI. ComnuanbHble u
METUITMHCKUE TIPOOJIEMBI.

JleMoHcTpanuu: TabIul, PUCYHKOB, CIAiI0B, cXeM, (PUIBMOB, MOKA3bIBAIOIUX (OPMBI
pPa3MHOXKEHHS OpraHu3MOB, CTaJUM MeH03a, CTaguM TaMeToreHe3a, SMOPHUOHAIBHOTO U
NOCTAMOPUOHANIBHOTO  Pa3BUTHUA ~ OpPraHM3MOB;  MHKPONpPENapaToB  SHWLEKIETOK U
CIIEpPMaTO30M/I0B.



JlabopaTopusbie padorbl: Nel2 «/3ydyeHne rameToreHesa U CTpOEHUS 3PEJbIX MOJIOBBIX
KJIETOK JKMBOTHBIX HA ITOCTOSIHHBIX MUKpPOIIpEnapaTax.

I'eHeTHka — HayKa 0 HACJIE/ICTBEHHOCTH U H3MEHYHBOCTH

Hcrtopuss BO3HUKHOBEHUS M pa3BUTHS TIEHETUKM Kak Hayku. PabGotsl I .Menpens,
T.Moprana. Ponb oTeuecTBEHHBIX YYEHBIX B pPa3BUTUU TIE€HETUKU. 3HAUYEHHUE TI'E€HETHKH.
OcCHOBHBIE TEHETUYECKHUE MTOHATUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIBHBIE I'CHBI,
albTEpHATUBHbIE IIPU3HAKM, JIOMHUHAHTHBIE W  PELIECCUBHBIE IPU3HAKH, T'OMO3UIOTA,
reTepo3UroTa, YUCThle IMHUHU, THOPUIBL, TeHOTUI, (heHoTUI. OCHOBHBIE METO/Ibl T€HETHKHU.

JlemoHcTpanuu: TabiauI, pPHCYHKOB, cxeM, (oTorpaduii  HIUTIOCTPUPYIOLINX
JOMHMHAHTHBIE U PELICCCUBHBIE NPU3HAKU Y Pa3HBIX OPraHU3MOB, OCHOBHBIE METOJIbI [€HETHKH,
IIOPTPETOB YYEHBIX.

3aKOHOMEPHOCTH HAC/IEICTBEHHOCTH

Monorubpuanoe ckpemupanue. 3akonsl Menaens. ['umnoresa unctotsl ramert. [loaHoe u
HEIOJHOE JIOMUHUPOBaHUE. AHanu3upyloliee CKpelmuBaHue. [IpoMexyTouHbI Xapakrep
HacnenoBanus. JurubpuaHoe ckpemuBanue. 3 3akoH Menzens. CLeIUIEHHOE HACIeI0BaHUE
npu3HakoB. 3akoHbl Moprana. Hapymienue cueruieHus reHoB. KpoccuHrosep. XpoMocoMHast
Teopusl HacleACTBEHHOCTH. ['eHeTnueckue kapThl. ['eHeTHka mosa. XpoMOCOMHOE OIPEEIeHNE
nosia. ['eHeTHueckas CTpyKTypa MOJIOBBIX XPOMOCOM. HAacJI€OBAHUE IIPU3HAKOB, CLEIUIEHHBIX C
nojaoM. ['eHOTHI Kak LEeNOoCTHas cucreMa. MHOXECTBEHHOE neicTBHe reHoB. [lmeiorpomnus.
MHuosxecTBeHHbIN ainennu3M. KogoMuHnposanue. B3anMozaecTBue ajuieNbHbIX U HEAJUIEIbHBIX
reHoB. Penienue reHeTuyeckux 3aaay.

JlemoHcTpanuu: Ta0iuL, pPHUCYHKOB, CIail0B, cXeM, (UIbMOB, IOKa3bIBAIOIIUX
OCHOBHBIE 3aKOHOMEPHOCTH HACJEICTBEHHOCTH NPU3HAKOB Y OPraHU3MOB, XPOMOCOMHOIO
MeXaHU3Ma OIpPEeNICHHs [10J1a, ONBITOB IO CKPELIMBAHUIO JP030(UII, FEeHETUUECKUX KapT.

JlabopaTtopuasi pabGora Nel3 «M3ydeHue pe3ynbTaTOB MOHO W JUTHOPUIHOTO
CKPELMBAHUS Y JPO30(PUIIBI»

3aKOHOMEpPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopMmupoBaHuu ¢eHoTuna. M3meHunBoCTh
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE MTPU3HAKU. Buasl usmenunBoctu. Ponb cpenbl B
HaCJIEACTBEHHOW W3MEHUMBOCTH. IIpenen w3smMeHUMBOCTM Npu3HAKa. BapualmoHHBIA pAx U
BapuallMoHHas KpuBas. Hopma peakuuu mnpusHaka. XapakTepUCTHKAa MOAM(PUKAIMOHHON
U3MEHYMBOCTU.  HacneacTBeHHass — reHOTHUIIMYecKas  M3MEHYMBOCTb.  KoMmOMHaTHBHas
M3MEHYUBOCTh. Mel03 U IOJIOBOW IMpolecC — OCHOBBI KOMOWHATUBHOM M3MEHYMBOCTH. Poib
KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHMU pazHOOOpasus ocoleil B mpezenax OJHOIO BHUJA.
MyranuonHass HM3MEHYUMBOCTb. Buabl Myrtanuid. [IprumHBl BO3HMKHOBEHUS MYTallAM.
3aKOHOMEPHOCTH MYTAallMOHHOT'O IPOLECCA. 3aKOH NOMOJIOTMYECKHX PSAIOB B HACIEACTBEHHOMN
M3MEHYUBOCTH.

JlemoHcTpanuu: TabiaMil, CXeM, PUCYHKOB, (ororpaduii, crai1oB, MOKa3bIBAIOLINX
OpraHM3MBbl C Pa3HBIMU BHJIAMU HW3MEHUMBOCTH; *KHUBBIX JK3EMIUIIPOB KOMHATHBIX PACTEHUN U
JIOMAIIHUX KUBOTHBIX C PAa3JINYHBIMU BUJJAMH U3MEHUNUBOCTH.

JlabopaTtopnass padora Neld4 «M3yuenue MoOau(UKAIIMOHHOM HW3MEHUYHMBOCTH.
ITocTpoeHne BapuallMOHHOTO psifia U KPUBOI.

I'enernka yesoBeka

Kapuotun uyenoseka. Mauorpamma kapuotumna 4yenoBeka. MexayHapoaHas porpaMma
HCCJIEIOBaHMs TeHOMa uesoBeka. Merosbl TeHeTukH uenoBeka. HacnencrtBeHHble 3a001eBaHus
yejoBeKa. [ eHHble M XpOMOCOMHBIE OOJI€3HM 4eJoBeKa. boje3Hm ¢ HacleACcTBEHHOH
IPEIPacIONOKEHHOCThI0. 3HAUEHHE MEIULMHCKON IeHEeTHKH B MPEJOTBPAIlCHWU U JICUEHUU
reHEeTUYECKUX 3a00JIeBaHM YeoBeKa. MeKO-TeHeTHYeCKOe KOHCYIbTHPOBAaHHE.

JleMoHcTpanum: TabiUI, CXeM, PUCYHKOB, (oTorpaduii, ciai1oB, WILTFOCTPUPYIOLIUX
METO/Abl T€HEeTUKU uyelloBeka, ¢ororpaduu IroJei, cTpaJaloluX HacleACTBEHHBIMU
3a00JIeBaHUSIMHU, OJTHOSIMIIEBBIX U PA3HOSIMIIEBBIX OJIM3HEIIOB.

JlabopaTopnasi padora Nel5 «CocraBineHue U aHaiuu3 pOAOCIOBHBIX YEIOBEKAY.



Cenexnust Oprann3mMoB

Cenekuusi Kak MpOLECC M HayKa. 3apOKICHUE CEJIICKIMH U JOMECTUKalus. Y4eHUe
H.M.BaBunoBa o 1neHTpax MHOrooOpa3usi U NPOUCXOKICHUS KyJIbTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX KUBOTHBIX. POJIb celekunu B CO3JaHUU COPTOB PACTEHUM U MOPOJ
*KUBOTHBIX. [lopoaa, copT, IITaMM — HCKYCCTBEHHBIE MONYJISIIUN OPraHU3MOB C KOMIUIEKCHBIMU
XO34MCTBEHHO IIEHHBIX IPU3HAKOB. 3aKOH TOMOJIOTMYECKHUX PSAJOB B HACIEICTBEHHOMU
U3MEHYMBOCTH M €ro 3HaYCHHE NIl CEJICKIIMOHHON paboThl. MeTonbl CeNeKIMOHHOW PabOTHI.
HckyccTBeHHBId  0TOOp. MaccoBeli M MHAMBUAYAIBHBIH OTOOp. OKCIEpUMEHTAIBHBIN
myrarenes. [Tomummonaus. 'ubpunuzanus. MHOpuauHar. AyTOpHIMHT B CENEKIMH PACTCHUN U
*KuBOTHBIX. [Ipeononenue Oecronus rudbpuaos. ['ereposuc. JJocTukeHus ceNeKInu pacTeHUN
1 )KUBOTHBIX. MeToabl pabotel M.B.Muuypuna.

JleMmoHcTpanum: Tabaull, cXeM, PUCYHKOB, (hoTorpaduii, ciaiijoB, HILTIOCTPUPYIOLIUX
METO/Ibl CEJIEKINH, COpTa KYJIbTYPHBIX PACTEHUH U MOPOAbI JOMAIIHUX JKUBOTHBIX; MYJISKEH U
HATYPaJIbHBIX [JI0JIOB PA3JIMYHBIX COPTOB sIOJIOHB, TPYIL, TOMATOB.

JlaGopatopHas padora Nel6 «Onucanne (peHOTHIIOB COPTOB KYJIbTYPHBIX PacTEHUH U
MOPOJ IOMAIIHUX )KMBOTHBIX. CpaBHEHUE UX C BUAAMU-TIPEIKAMU».

buorexHoJsorus

buorexnonorust kak otpaciab npousBojactBa. Mcropus pazputus. O0bekTbl. OCHOBHBIC
oTpaciu. MukpoOuosiornyeckass TexHosiorus. IlpenmyiiectBa MUKpOOHOIOTMUECKOTO CUHTE3A.
WNuxenepHas SH3UMOJIOTHS. NmMoOunmn3oBaHHbIE (hepMeHTHI. Hcnons3zoBanue
MUKpPOOHOJIOTUYECKON TEXHOJIOTUU B MPOMBIIUIEHHOCTU. KileTouHas TeXHONOTrHs U KJIeTOYHast
uHXkeHepus. KneTouHble M TKaHEBble KyIbTypbl. MHUKPOKIOHAJIBHOE Pa3MHOKEHHE PACTEHUM.
Comatnueckass rubpuamzanusa. PekoHCTpykuus SHIEKIETKM U KIOHUPOBAHHE >KUBOTHBIX.
XpomocoMHas U TeHHas unxeHepus. Koncrpyuposanue pekombunantnoit JJHK. Jloctmkenus u
NEePCIEeKTUBbl FeHHOW HHXkeHepuu. Co3laHue TPaHCIEHBIX OPraHU3MOB. DKOJOTMYECKUE U
STUYECKHE MMPOOIEMbl TeHHON UHKEHEPUU.

JlemoHcTpanuu: TaONHI, CXeM, PUCYHKOB, (oTorpaduii, c1aioB, WLTFOCTPHPYIOIIIX
OCHOBHBIC HAallpaBICHHUS W OTpPAciId OHOTEXHOJOTHH, METOAbl [eHOoil HWHXKeHepuH,

JIeKapCTBeHHbIX HpenapaTOB, HOJIy‘IGHHI)IX C HUCIIOJIB30BAHUEM I[OCTI/I)KGHI/Iﬁ
MHUKPOOHOJIOTHYECKOU MPOMBIIIIICHHOCTH

O0001IEeHNE

11 xmacce

HcTopust 3BOTIOHMOHHOIO YYeHH S

Wnen pa3BUTHS OpPraHMYecKOro Mupa B Tpylrax ¢umocopoB AHTUYHOCTH.
Meraduznueckuii nepuoa B ucropuu ouonoruu. Cucrematuka K.JIunnes. XK. broddon — nepas
IBOJIIOLIMOHHAS KOHLeNnuusa. OBomtonuoHHas koHuenuus JK.b.Jlamapka. 3HadeHue TpynoB
Jlamapka ist pa3BUTHS IBOIOIMOHHON muaeu W Ouonorun. DBosornuonnsie uaen J.0K.CeHr-
Wnepa. bopbba c kpeaunmoHusmom. OIBomonoHHass Tteopus Y.Japsuna. [Ipennoceuiku
BO3HUKHOBEHHUs JapBuHM3Ma. JKu3Hb U HayuyHas JestesnbHOCTh Y.J[apBuHa. OBomronus
KyJbTYpPHBIX (OpPM OpraHu3MoB. DBOJIOLUS BUAOB B mpupoje. Pa3Butue 3BOIIOIMOHHON
teopun  Y./lapsuna. dopmupoBaHHE CHUHTETUYECKOM TEOPHUH HBOJIOLMU. 3HAUYEHHUE
HBOJIFOLIMOHHOIO yyeHus Y./lapsuHa.

JleMOHCTpalMuU: CXEM, PUCYHKOB, CIIAlJI0B, WIIOCTPUPYIOIINUX OCHOBHBIE IOJIOKEHUS
HBOJIIOIIMOHHBIX UEH, KOHLENIUHA U TEOpUil; MOPTPETOB YUEHBIX U (HUI0cO(dOB.

Muxpo3Boaonus

I'enernyeckne OCHOBBI HBOJIIOLMH. OJIEMEHTApHBIA  SBOJIIOLMOHHBIA  MaTepuall.
OneMeHTapHas €AVHMIA DBOJIONUHM. OJIEMEHTAapHOE DHBOJIIOLMOHHOE sBJIEHUE. 3aKOH
reHeruuyeckoro pasHoBecusi JDx.Xapau, B.BaitnOepra. [IBwKymume CHIBI  3BOJIOLUH.
MyTtannoHHbIi Hporiecc U KOMOMHATHBHAS W3MEHYUBOCTb. [1OMynsiiMOHHBIE BOJHBI U JIped
reHoB. Murpauus. M3omauus. EctectBenHslit oT00p kak (akrop sBomouunu. [Ipeanoceuiku u
MexaHu3M aelictBud. boprba 3a cymectBoBanue u e€ ¢opmbl. Chepa U 0OBEKT AeHCTBUSA
€CTEeCTBEHHOT0 0TOOpa. PeanbHOCTh ecTecTBeHHOro 0TO0pa B npupoae. PopMel eCTeCTBEHHOTO
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orbopa. TBopueckas ponb. [IpUCIOCOONEHHOCTh OpPraHU3MOB U €€ BO3HHUKHOBEHHE.
OTHOcHuTeNBHAs TIEIeCO00Pa3HOCTh Mpucnocodsennit. Bunx u ero kpurepuu. OnpeneneHue
Buja. CTpykrypa Bujaa B npupoze. CriocoObl BU1000pa3oBaHMUsL.

JleMoHCcTpanum: TabJUll, CXeM, PUCYHKOB, ClaiiioB, (puibMoB, repbapueB pacTeHHi,
KOJUIEKIIUH JKUBOTHBIX, WJUTIOCTPUPYIOLINX JeiicTBue ¢bakTopoB HBOJIIOLINH,
MPUCTIOCOOIEHHOCTh OPTaHU3MOB.

JlaGopatopubie padorbl: Nel «Omnmcanue NPHUCIIOCOOICHHOCTH OPTraHU3MOB U €&
OTHOCHUTEJIBHOTO XapakTepa». Ne2 «3yueHue KpuTeprueB BUIA».

Maxkpo3Boarouus

Metonel u3yudenusi sBomoonuu. llepexognsie (Gopmbl U QHUIOTEHETUYECKHE PSAJIBI.
CpaBnenue ¢opsl ¥ (payHbl MATEPUKOB, H3y4eHUE OCTPOBHOM (iiopsl U (aynsl. ['omornorus u
AQHAJIOTHSI, PYJUMEHTBl U aTaBU3Mbl. 3aKOH 3apOJBIIIEBOTO CXO/CTBA, OMOT€HETUYECKUN 3aKOH.
W3yueHre aMHHOKHMCIOTHOM TIOCJIEIOBATEIILHOCTH OCNIKOB, OHOXMMHYECKas TOMOJIOTHUS.
MopenupoBanue sBomouuu. HampaBnenus u  nyrtu  sBomonuu. [lytm  moctmxenus
Ouonoruyeckoro mnporpecca. buonoruueckuit perpecc u BeiMUpaHue. COOTHOLIEHHE U
yepeJOoBaHUE HallpaBiieHUH sBoionud. Dopmbl HampaBieHHOW sBomonuu. OOmue mpaBuiia
JBOJIIOLIUN.

JdeMoHcTpanumu: TaOIUI, CXEM, PHUCYHKOB, CIaiijI0B, Ouoreorpaduyeckux Kapr,
WUTIOCTPUPYIOIIMX METOAbl M3Yy4YEHHUS SBOJIOIMM; KOJUIEKLMH, repOapueB, HCKONAeMbIX
OCTaTKOB OPraHU3MOB, IOPTPETOB YUYEHBIX.

JlabopaTtopuasi padora Ne3 «Apomopdo3bl W UAMOANANTALMH Y PACTCHUH U
JKUBOTHBIX.

Bo3HukHOBeHHe M pa3BUTHeE :KM3HU HA 3emJie

['mnoressl W TeOpUM BO3HUKHOBEHMsS KU3HM Ha 3emse. (OCHOBHBIE 3Tallbl
HEOpPraHW4YeCcKo# 3Boionuu. [lmaneraprast 3BoJrONUs. XUMHUYECKash 3BOJIONUSA. AOHOTCHHBIN
cunte3 opranuueckux BemecTB. Omeir C.Mumiepa u [.}Opu. O6pa3oBaHue MOJIUMEPOB U3
moHomepoB. KoarepBatapie karum u Mukpochepsl. Ilporenonnsr. Pubo3umer. @opmupoBanue
MeMOpaH U BO3HUKHOBeHHE NpoOHoHTOB. Hawano opranuueckoit ssomtonuu. llosBrenue
nepBblx KieTok. [IpokapuoTsl W 3ykKapuoTbl. ['MIOTE3bl BO3HMKHOBEHMSI JYKapHOT.
BoO3HUKHOBEHHE OCHOBHBIX LIAPCTB 3YKapuOT. POPMHUPOBAHUE HEKJIETOUYHBIX OPIaHM3MOB M MX
HBOJIIOLIMOHHOE 3HadeHHe. OCHOBHbBIE ATamlbl 3BOJIOLUU pacTUTENbHOro Mupa. OCHOBHBIE
apomopdosbl U uanoanantauuu. JKuszHp B Boje. IlepBble pacteHuss — Bogopociu. Beixon Ha
cymy. IlepBbie criopoBbie pacTeHHsl. OCBOEHHE M 3aBOEBAaHUE CYILU MAOPOTHUKOOOPA3HBIMHU.
VYcnoxuenue pasmMHoxkeHus. CeMeHHbIe pacTeHUsl. OCHOBHBIE YEPTHI dBOJIIOLUN PACTUTEIBHOTO
mupa. OCHOBHBIE 3Tallbl 3BOJNIONUM KUBOTHOro Mmupa. OCHOBHbIE apoMopdo3bl U
uanoanantauny. IlepBele kuBoTHBIE — mpocredmue. Crnenmanuzanus M IMOJIUMEpU3aLusd
opranemt. uddepenunanus xnetok. IlepBble MHOTOKJIETOYHBIE >KWUBOTHBIE. [[ByciOliHbBIE
YKUBOTHBIE — KMILIEYHONIOJIOCTHBIE. [IepBbIe TPEXCIIOMHBIE )KUBOTHBIE — IUIOCKKE YepBU. Beixon n
3aBOEBAHUE KUBOTHBIMU cyliH. Unenucronorue. IlepBbie XopaoBble )kUBOTHBIE. JKU3HB B BOJIE.
PpiObl. BTOpo#l BBIXOA MKHMBOTHBIX Ha Cylly. 3€MHOBOJHbIC. 3aBOEBaHHE IO3BOHOYHBIMU
KUBOTHbIMU cymH. IIpecmbikatomuecs. [ltunel, Mnekonuraromue. OCHOBHBIE —4YEPTHI
IBOJIIOLIMK KMBOTHOro wmwupa. HMcropus 3emium u meroabl €€ usydeHus. lckomaemsble
OpPraHUYeCcKHe OCTaTKH. ['eoxpoHoJIorus U €€ MeTobl. I'eoxpoHosiornyeckas mkaia. PazBurue
JKU3HU Ha 3emiie 110 3paM M nepuoaaM. XapakTepUCTUKa KIMMaTa U Te0JIOTHYECKUX TIPOLIECCOB.
[TosiBnenue, pacuBeT U Trubenb XapakTepHbIX opraHu3moB. CoBpeMeHHas cucrema
opranudeckoro wmupa. OCHOBHbIE CHUCTEMaTHYeCKWe Tpynmbsl — opraHu3moB.  OOmias
XapaKTepUCTHKA IapcTB U HaauapcTB. COBpEMEHHOE COCTOSIHUE U3YUEHUs BUJIOB.

JleMoHcTpanuu: TaONUI, CXEM, PUCYHKOB, CIIAiIOB, WIIIOCTPUPYIOIIUX OCHOBHBIE
ATarnbl Pa3BUTHS OPraHUYECKOTO MHpa Ha 3eMJie; HCKOMaeMbIX OCTaTKOB PACTEHUH U )KMBOTHBIX,
dopMm okameHenocTeil; repbapreB pacTeHUM, KOJUIEKIMHA >KMBOTHBIX, BJIAXKHBIX IPENapaToB
OCHOBHBIX CUCTEMAaTHUYECKUX IPYII OPTaHU3MOB.

Yesr0Bek - OMOCOHAIBHAS CHCTEMA



AHTpomnonorusi — Hayka o 4enoBeke. Pasnmensl, 3amaun, meroabl. CTaHOBJIEHHE
MPEJCTABICHUH O MPOUCXOXKICHUU 4YeloBeKa. Penmurnosznesie Bo33peHus. Haydnwie Teopum.
CxozncTtBa M OTIMYMS YEJNOBEKA M KUBOTHBIX. CHCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa CXOACTBA 4YEJIOBEKA C JKUBOTHBIMU. JIBIDKYIIME CHIIBI aHTPOIIOTEHE3a.
HacnenctBenHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. ['pynmoBoe cOTpyIHHYECTBO U
obmenue. OpynuitHasi A€ATENbHOCTb U NOCTOAHHBIE Xunia. COOTHOIIEHHE OMOIOIHYECKUX U
couuanbHbIX (akTopoB. OCHOBHBIE CTaaUHM aHTpOINOreHe3a. HaxonKku HMCKOMAaeMBIX OCTAaTKOB,
BpeMs CYILECTBOBAHUSA, POCT, 00bEM Mo3ra, o0pa3 *KHU3HH, OpyAus. DBOJIOLUS COBPEMEHHOIO
yenoBeka. EcTtecTBeHHBIH 0TOOp B monmyisinusx. buosormdeckass 3BOJIOLUUS WHIUBHJIOB.
MyTtauuonHsli npouecc ¥ nonuMoppusM. IlonmysaironHble BOJIHBI U Apeiid reHoB, MUrpanus u
«a¢ ekt ocHOBaTeNs» B MOMYJALMIX COBPEMEHHOTO yenoBeka. YenoBeueckue pacel. [lonstue o
pace. BpemMs M MecTO BO3HUKHOBEHHUS pac. ['MIIOTE3bl NMOIMLIEHTPU3Ma W MOHOLICHTPU3MA.
[TpyunHBl M MeXaHU3Mbl pacoreHe3a. EQuMHCTBO uenoBeueckux pac. KpuTuka counuanbHOro
JapBuHU3Ma W pacu3Ma. I[IpucrnocoOiIeHHOCTh 4YenoBeKa K Ppa3HbIM YCJIOBUSIM  CPEJbL.
AnantuBHBIE TUIBI JTIONEi. YelloBeK Kak 4acTh MPUPOABI U OOIIECTBAa. YPOBHU OpraHU3alUd
yestoBeka. CTpyKTypbl ypOBHEH, IPOUCXOIALINE ITPOLIECCHl U X B3aUMOCBSI3b.

JdemMoHcTpanuu: Tabiuil, CXeM, pUCYHKOB, CJIali/I0B, MOKA3bIBAIOIIMX BHEIIHUM OOJIUK 1
00pa3 JKU3HU NPEKOB YEIOBEKa, CTPYKTYPHO-()YHKIIMOHAJIBHYIO OpPraHU3allio CUCTEM OPraHoOB
Tela 4YeJOBEKa; MYJSDKEH OKaMEHENOCTeH, MpeIMETOB MaTepHalIbHOM KyJIbTYphl IPEIKOB
4eJI0BEKa; IPUMEPOB 370pOBOro o0pasa KU3HHU.

JlabopaTopHas padora Ned «/3ydyeHne 3KOJIOTMUECKUX aIallTalluid YETOBEKay.

JKOJIOTHS — HAYKA 0 HAJIOPraHM3MEHHBIX CHCTeMax

3apoxxaeHue W pa3Burhe d3kojoruu B Tpyaax A.l'ym6onbara, K.D.Pynbe,
H.A.Cesepuoga, D.I'exkens, ®.Knementca, B.lllendopna, A.Tencnu, B.H.Cykauépa, U.OnToHa.
Pa3nensl u 3anaun sxonoruu. CBsi3b HKOJIOTUHU C IPYTUMHU HayKaMu. MeTobl.

JleMOHCTpalMM: CXEM, PHUCYHKOB, CJIAiIOB, IOKa3bIBAIOIIMX PAa3JINYHBIE METOIBI
HKOJIOTHYECKUX UCCIICAOBAHMI, TPUOOPOB, IOPTPETOB YUEHBIX.

Opranusmsl 4 cpeaa o0UTAHUS

Cpensr obutanust opranu3MoB. HMx ocobennoctu. Ilpucrocobnenus OpraHu3MOB K
KHU3HHU B pasHbIX cpefax oOMTaHUsA. DKOJOrMyeckue (GakTopbl U 3aKOHOMEPHOCTH UX JIEHCTBHUS.
B3aumoneiictBue skonornyeckux (axtopoB. buonormueckuii onTUMyM U OTpaHUYMBAIOIINN
daktop. IlpaBuno wmunHumyma FOJIubGuxa. DKojlorMyeckue CHEKTPhl  OPraHHU3MOB.
OBpUOUOHBHBIE M CTEHOOMOHTHBIE OpraHu3Mbl. Kiaccudukamus 3KoI0THYecKuX (HaxkTopos.
Abuotnueckue ¢axtopsl. CBET M €ro AeWCTBUE HAa OpPraHU3Mbl. ODKOJOTHMUECKUE TPYIIIbI
pacTeHMil M >KMBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHampHas poib cBera. DOTONEpUOAN3M.
Temneparypa u e€ nelictBue Ha opraHusmel. 110MKuI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
TemnepaTypHble NMPUCHIOCOOIEHUS OpraHU3MOB. BrnakHOCTh M €€ neficTBME Ha OpPraHU3MBI.
[TpucnocoOieHns OpraHu3MoB K MOJAEP)KaHUIO BOJHOrO OanaHca. ['a30BbIi M MOHHBINA COCTaB
cpensl. [louBa u penbed. Ilorogusie u kinMarndeckue ¢pakropsl. [Ipucnocobienus opraHu3MoB
K JedcTBHIO abuoTHyeckux (QaktopoB. buonormueckue putmbl. IlpucnocoGneHHOCTH
OpraHM3MOB K CE30HHBIM H3MEHEHMSIM YCIOBUHM cpenpl. JKu3HeHHble (OpPMBI OpPraHU3MOB.
OcobeHHocTH cTpoeHMsT M oOpa3za >ku3HU. buormueckue Qakropel. Bunael Onornyeckux
B3aMMOJIeCTBUI. 3HaUeHNEe OMOTUYECKUX B3aMMOJCHCTBHUI /7S CYIIECTBOBAHUSI OPTaHU3MOB B
cpezne oOuTaHMs U B COOOIIECTBAX.

JdemMoHcTpauuu: TaOMUIl, CXEM, pPHUCYHKOB, CIAW0B, TTOKa3bIBAIONIUX JCHCTBHE
HKOJIOTHYECKUX  (DAaKTOpOB Ha OpraHu3Mbl, OHOTHYECKHE B3aMMOOTHOUICHUS MEXIY
OpraHu3MamH.

JlaGopaTopubie pa6oTsl Ne5 «CpaBHEHHE aHATOMHUYECKUX OCOOCHHOCTEH pacTeHH U3
pa3HbIX MecT oouTanus», Ne6 «Metoabl u3mepeHus 31apuueckux PaKTopoB cpesibl OOUTaHUSNY,
Ne7 «Onucanue kxu3HEeHHBIX (OPM y pacTeHUH U )KUBOTHBIX .

JKOJIOTHYECKasl XapaAKTePUCTUKA BUAA M MOMYJISLHHA



Okojoruyyeckass HUIIA BHJIa. MHoromepHas MoJelb  JKOJOTMYECKOW  HMILU
Jx.XarunHcoHa. Pa3zmMepsl SKOJIOrMYECKO HUILIU U €€ CMEHA. DKOJOTHYECKas XapaKTepPUCTHUKA
nonynsiun. Ilonmynsiuus kak Ouonormueckasi cuctema. OCHOBHBIE TOKa3aTeNd TOMYIIALUU.
OKonoruyeckass CTpyKTypa MNONysiuMu. JluHamMuka nomynsaumd M e€ perynsauus. Tumbl
JUHAMUKU nonyisund. Kpusble BbDKHMBaHMS. Perynsiius 4ynmcieHHOCTH Nomyisiuu. PakTopbl
CMEPTHOCTH U EMKOCTb CPEJIbI.

JleMOHCTpalMM: CXEeM, PHUCYHKOB, TIpa(UKOB, WUIIOCTPUPYIOUIMX MPOIECCHI,
OPOUCXOJAIIMEe B MONYISIUMAX; TepOapueB M KOJUIGKUMH pacTeHUH M KHUBOTHBIX,
IIPUHAJIEKAINX K Pa3HbIM SKOJIOIMUECKUM pacaM OJHOIO BUA.

JlaGopaTopubie paboThl Ne «M3ydeHHE HKOJOTHYECKOW HUINM Yy pa3HbIX BHUIOB
pacTeHU U )KUBOTHBIX», Ne9 «PocT monynsuu MydHOro Xpylllaka npu pa3Hoil €€ IIOTHOCTH U
OTPaHUYEHHOCTH PECYPCOB CPENIbI.

Coo0uecTBa M 3K0JI0THYECKHE CHCTEMbI

Coo0l1iecTBa OpraHu3MOB: CTPYKTYpbl M CBsi3u. buoreouenos3. Ero crpykrypsl, cBs3u
MEXJy OpraHu3mMamu. OkocucTeMbl. CTpYKTypHbIE KOMIIOHEHTBI 3KocucTeMbl. KpyroBopot
BEIIECTB U NOTOKU 3Hepruu. Tpoduueckue ypoBHu. Tpopuueckue nenu u ceru. OCHOBHBIE
MoKasareinu. DKoJiorndeckue nupamuabl. CBOMCTBa OMOTEOIEHO30B M JUHAMHKA COOOIIECTB.
[Muknuueckne wu3MeHeHus. Cykueccuu. IIpuponHble 3KOCHUCTEMBL. DKOCHCTEMBI  03€pa.
CwmemanHoro jieBa. CTpyKTypHbIE KOMIIOHEHTHI U TpouYecKas CeTh IPUPOJIHBIX IKOCHCTEM.
AHTpONOreHHbIE IKOCUCTEMBI. ArpOo3KOCUCTeMBl. OTIINYMS arpO3KOCUCTEM OT OMOI€OIEHO30B.
Ypboskocucremsl. X ocHOBHBIE KOMIOHEHTHI. ['opoackas ¢uopa u dayna. buomorndeckoe u
XO3SICTBEHHOE 3HAYeHHME arpo’KocucTeM U ypOoskocucreM. buopazHooOpazue — oOcHOBa
YCTOHYMBOCTH COOOIIIECTB.

JleMoHcTpanuu: TabyuL, CXEeM, PUCYHKOB, ClaioB, (oTorpaduii, MmoxkasbplBarOLINX
BIMSIHAE aOMOTHYECKUX M OMOTHYECKMX (DAaKTOPOB HA OPraHU3MBI, CTPYKTYpy U CBSI3U B
9KOCHUCTEMAX, CIIOCOOOB 3KOJIOrMYECKOI0 MOHUTOPHHTA.

JlabopaTopnasi padora Nel0 «MogenupoBaHue CTpYKTYp M IPOLIECCOB, MPOUCXOIALINX
B SKOCUCTEMAX».

Buocdepa — rinodanbHas 3kocucreMa

buocdepa — xuBas obonouka 3emnu. Pa3Butue npencraBieHuit o 6uocdepe B Tpynax
2.310cca, B.U.Bepuanckoro. O6mactu 6uochepsr u e€ cocras. XKuBoe BemectBo 6uocheps! u
ero (QyHkuuu. 3aKOHOMEPHOCTH cylecTBoBaHUs Ouochepsl. OcoOeHHOCTH Ouocepbl Kak
r1100anbHOM 3K0cucTeMbl. KpyroBopoThl BelecTB U OMOT€OXUMHUYECKUE LUKIIbl. PUTMUYHOCTD
apneHuid B Ouocdepe. 3oHambHOCTH Onocdepbl. OcHOBHble Ouombl cymu. Kiumar,
PaCTUTENbHBIN U KUBOTHBIM MUP OCHOBHBIX OMOMOB CYIIIH.

JleMoHcTpanuu: TabiuI, CXeM, PUCYHKOB, ClaioB, (oTorpaduii, mokasbplBarOLINX
CTPYKTYpHbIE KOMIIOHEHTBI OHOc(hephl, OMOreOXUMHUECKHUE MTPOLIECCHl KPYTOBOPOTa BEIIECTB U
npeBpalleHne YHepruu B Ouochepe, pasHooOpazne OCHOBHBIX OMOMOB 3eMIIH.

YeJi0Bek M OKpYKaOIas cpeaa

YenoseuectBo B Omoctepe 3emun. buocdepHass ponb uenoBeka. AHTponoOHochepa.
[Tepexon Ouocdepsr u Hoochepy. BozaeiictBue uyenoBexka Ha Ouocdepy. 3arpssHeHue
BO3QyIIHOU cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOAHOM cpenpl. OXpaHa BOIAHBIX PECYpPCOB.
Paspymienne mnouBsl M u3MeHeHHe Kiaumara. OxpaHa TOYBEHHBIX PECYpCOB U BO3JyXa.
AHTpPOIIOT€HHOE BO3/JECICTBUE HA PACTUTEIBHBIM M XKUBOTHBIM MHUp. OXpaHa pacTUTEIBLHOIO U
*KHUBOTHOTO MHpa. [IpoGiaemsl oxpansl npupossl. Kpacueie kauru. OOIIT. borannueckue cajipl
U 300JIOTMYECKHE TMapKu. PalmoHanbHOE NPHUPOJONOIb30BAaHUE W YCTOMYMBOE pa3BUTHE.
Ucromenne npupoanbix pecypcoB. Konuenuus ycroiumBoro passutus. «lloBecTtka IHS Ha
XXI Bex». CocymiecTBoBaHMe 4YenoBeka U mpupojsl. 3akoHbl b.Kommonepa. I'moGamuctuka.
Mopenn ynpasisieMoro Mupa.

JleMOHCTpaluu: claiaoB, (UIBMOB, WJUIIOCTPUPYIOIIMX BO3JEHCTBHE 4YeJOBEKa Ha
o6uochepy, MEpOnpUsITHHA MO PALMOHAIFHOMY IPHUPOJIONOIL30BAHUIO, OXPaHE BOJ, BO3IyXa,
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MOYBBI, PACTUTEIBHOTO U KMBOTHOTO MHpa, GoTorpaduil OXpaHsSEeMbIX PaCTEHUH M >KHBOTHBIX
Kpacnoit kauru PO, nopTpeToB yuEHbIX.

3akiro4yeHue

3HaueHue OMONOTMYECKUX 3HAaHUW g 4YeloBedecTBa. [lepcreKTHBBI  pa3BUTHS
COBPEMEHHOU OHOJIOTHH.

3. TemaTH4eckoe MIAHUPOBAHHUE
No | HaumenoBanue paznena Bcero
/i 4acoB

10 kacc 102
1 BBenenue 1
2 Yacts 1. TIPOUCXOXIAEHUE 1 HAYAJIbHBIE ODTAIIbI PASBUTUA 12
KN3HU HA 3EMJIE
2.1 | Muoroo6pa3ue xuBoro Mmupa. OCHOBHBIE CBOMCTBA KUBOM MaTepHH 5
2.2 | Bo3HUKHOBEHUE XU3HH Ha 3eMIie 7
3 Yacts 2. YYHEHUE O KJIETKE 37
3.1 | Xumuueckasi opranu3anus KISTKH 13
3.2 | Peanmuzarnus HacnencTBeHHoM nHpopMaruu. Metaboausm. 8
3.3 | Ctpoenue u QyHKIIUU KIETOK 16
4 Yacts 3. PASMHOXEHUE U PAZBUTUE OPITAHU3MOB 27
4.1 | Pa3MHOXEHHE OpPraHU3MOB 7
4.2 | UnguBuyanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3) 20
5. | Hacts 4. OCHOBbBI 'TEHETUKU U CEJIEKIIMN 25
5.1 | OcHOBHBIE TOHATHUS TCHETUKHU 2
5.2 | 3aKOHOMEPHOCTH HaclieI0BaHMsl TPU3HAKOB 12
5.3 | 3akOHOMEpPHOCTH U3MEHYUBOCTH 6
5.4 | OCHOBHI CEJICKITUU 5
Ne | Beero yacos 102
/i
11 kaace
1 Yacts 1. YYHEHUE Ob 5BOJIFOIITMN OPTAHUYECKOI'O MUPA 41
1.1 | 3akoHOMEpPHOCTHU Pa3BUTHS KUBON MPUPOJIbI, IBOJIIOLIMOHHOE YYEHUE 26
1.2 | MakpoaBodroius. bruoiorndeckue mociueCcTBUs PHOOPETESHUS 15
npucnocoOIeHni

2. | Yacte 2. PABBUTUE OPTAHUYECKOI'O MUPA 24
2.1 | Pa3Butue xu3H" Ha 3emiie 13
2.2 | TlpoucxoxkIeHne YeIoBeKa 11
3. | Yacts 3. BBAUMOOTHOUIUUIEHNSA OPTTAHU3MA U CPEJIbI 32
3.1 | buocdepa, ee cTpykTypa u GyHKIHH 5
3.2 | JKusus B coobuiectBax. OCHOBBI DKOJIOTAU 14
3.3 | buocdepa u uenosex. Hoocepa 10
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3.4 | buonuka 3
4 I[TOBTOPEHUE xypca «OBILIIA S BUOJIOT US» 3
Bcero ypokoB 99
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