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MHNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yyeOHoro npeamera «buonaorus» Ha ypoBHE CpEAHETO
o0uiero o0pa3oBaHus COCTaBlIeHA HA OCHOBE TPeOOBaHUI K pe3y/bTaTaM OCBOEHUS IPOrPaMMBI
cpeanero obmero oopazoBanus PenepaabHOr0 TOCYAAPCTBEHHOT0 00pa30BaTENbHOIO CTaHapTa
cpennero obiero oopasosanus (PI'OC COO), denepanbHoii 00pa30BaTEILHOM IPOrPAMMBI CPETHETO
obmero oopazoanusi (DOIT COO), denepanbHOil pabodeli MPorpaMMsbl O yIEOHOMY MPEIMETY
buosorus» (PPII «buonorus»), a Takke OpPUCHTUPOBAHA HA II€JIEBbIC IPUOPHUTETHI, CPOPMUPOBAHHBIC
B (eepanbHON pabovel mporpaMMe BOCITUTAHMUS.

[Iporpamma no yuebHOMY nipeamety "buonorus" maér npeacTaBieHue O Hedd U
3aJjauax M3ydeHus yueOHoro npeamera «buonorusy Ha yriayonéHHOM ypOBHE, ONIpEessieT
o0s13aTenbHOE (MHBAPUAHTHOE) MIPEIMETHOE COJIep KaHUe, €ro CTPYKTYpUpPOBaHUE 110
pazzesnaM u TeMaM, paclpeesieHue 1Mo KiaccaMm, peKOMEHIYET I10CIIEJ0BAaTEIbHOCTD
M3Y4YeHUs y4eOHOro MaTepHaa ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKHU y4eOHOT0 Mpolecca, BO3pACTHBIX 0COOCHHOCTEN o0yyaromuxcs. B nmporpamme o
OHMOJIOTHH pealn30BaH MPUHIIUI MPEEMCTBEHHOCTH C U3yYeHHEM OHMOJIOTUH HA YPOBHE
OCHOBHOT0 00111€r0 00pa3zoBaHus, OJarogaps 4eMy IpoCcMaTpUBAETCS HAIIPABJIEHHOCTh Ha
MOCIEAYIoIIee pa3BUTHE OMOIOTUYECKUX 3HAHHM, OPUEHTUPOBAHHBIX Ha POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IKOJIOTMYECKOTO MBIIIICHHS, TIPEACTABICHUHN O
3I0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEeKHOT0 OTHOILICHUS K OKPYXKAIOIIeH
PUPOJHOM cpesie. B mporpaMme mo OHONIOTHH TakXe IMOKa3aHbl BO3MOXKHOCTH y4eOHOTO
npenmera «buonorus» B peanusanuu TpedoBanuit ®I'OC COO k mnaHupyeMbiM
JMYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM pe3ybTaTaM 00y4eHus U B (OpMUPOBAHUH
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIbHOMN 1€ATEILHOCTH 00YJaIOLINXCS TI0 OCBOCHUIO
coJiepKaHusl OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEHEr0 0011Iero 00pa3oBaHus.

VYueOHblit npeaMeT «bruosorus» Ha ypoBHE CpeiHero oO0IIero oopa3oBaHUs
3aBepuIaeT OMoJ0ornYeckoe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PaCUIMpPEHUE U
yriryOJaeHue 3HaHUM 00yJaromuxcst 0 )KUBOM MPUPO/JIe, OCHOBAX MOJIEKYJISIPHOM U KIETOUHON
OM0JIOTH, SMOPUOIIOTHH UOUOJIOTUH PA3BUTHS], TEHETUKH, CEIIEKIINH, OMOTEXHOJIOTHH,
HBOJIIOIMOHHOTOYUYEHHSI U SKOJIOTHH.

N3yuenue yuebHOro npeamera «buonorus» Ha yriy0JIeHHOM ypOBHE OPUEHTHUPOBAHO
Ha MOATOTOBKY 00yYarOMIUXCsl K MOCIEAYIOIEMY MOTYyYeHHUI0 OMOJIOrHYEcKOro 00pa3oBaHus
B By3aX M OpTraHMU3aIUAX CpeHero nmpodeccuoHaabHoro oopazopanus. OCHOBY €ro
COJIep KaHUs COCTABIIAET CUCTEMA OMOJIOIMYECKUX 3HAHUM, MTOTYYEHHBIX NTPH U3Y4YEeHUH
00y4aroIMMUCS COOTBETCTBYIOIUX CUCTEMATUYECKUX DPAa3/eoB OMOJIOrMHM Ha YPOBHE
OCHOBHOT0 0011ero oopa3zoBanus, B 10-11 kiaccax 3TH 3HaHUS MOIy4aroT pa3BuTHe. Tak,
paciIMpeHsbl U yriay0aeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX ,)KUBOTHBIX, Tprudax,

OaKTepHsIX, OpraHu3Me 4eaoBeKa, OOILIMX 3aKOHOMEPHOCTSX KU3HH, OMOTHUTEIHHO
BKJTIOYCHBI OMOJIOTHUECKUE CBEJCHHS MTPHUKIIAHOTO U TIONCKOBOTO XapaKTepa, KOTOPhIE
MO>KHO MCIOJIb30BaTh KaK OPUEHTHUPHI 1T TOCIeAyIoIIero Beidopa npodeccun. Bozmoxxna
TaK)Ke WHTETPANUsl OMOIIOTUIECKUX 3HAHUH C COOTBETCTBYIONUMHE 3HAHUSMHU, ITOJTYICHHBIMH
00y4aroIUMUCs Py U3Y9eHUH (PU3UKH, XUMUH, Teorpadui 1 MaTeMaTHKU.

[Tpu peanuzanuu JaHHON IporpaMMBbl OyIeT 3aeiCTBOBaHO 000pyI0BaHHE LIEHTpa
«Touka pocrtay.

CtpykTypa nporpaMmsl o yuebHoMy npeamery "buosiorus" orpaxaer cucTreMHO-
YPOBHEBBIH U BOJIOIMOHHBIN MOAXOIbI K M3ydeHHI0 Ononorun. CorjaacHo UM, U3y4atoTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE /IS )KUBBIX CUCTEM PA3HOTO YPOBHS
OpraHU3aI1H, YBOJIOIMH OPTaHUYECKOTO MHUpa Ha 3eMile, COXpaHEHHS OHOIOTUYECKOTrO
pazHooOpa3us miaHeThl. Tak, B 10kmacce M3y4aroTCss OCHOBBI MOJIEKYIISIPHOM U KJIETOYHOM
OHMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHSI, TCHETUKU U CENIEKIINU, OMOTEXHOJIOTHH U
CUHTETHYECKON OMOJIOTUH, aKTYaTU3UPYIOTCS 3HAHUS 00yJaronuxcs mo O0TaHUKeE,
300JI0THH, aHATOMUH, PU3UOTIOTHH YeroBeka. B 11 kiacce n3y4aroTcs 3BOJTIOIMOHHOE



y4YeHHE, OCHOBBI 9KOJIOTUHU M yYeHHE 0 Orocdepe.

VYuebusblil npenmer «buoaorus» npu3BaH 00ecednTbh OCBOSHHE 00yUYaroIUMUCs
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, UICH, IPHUHIIUIIOB U IIPABUIL, JIKAIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAY4YHOM KapTHHBI MUpa, 3HAHUI O CTPOEHUH, MHOI000pa3uu U
0COOEHHOCTSIX KJIETKH, OPraHU3Ma,TONYJISIIUY, OMOLIEHO03a, IKOCUCTEMBI, O BBIIAIOLINXCS
HAyYHbIX JOCTHKEHHSX, COBPEMEHHBIX UCCIIEOBAHUSAX B OMOJIOTUH, IPUKJIAAHBIX aCIEKTax
Ouosiornyeckux 3HaHui. [ pasBUTHS U O Iep>KaHHSI HHTEpeca 00yJaroLIuXcs K
OMOJIOTMH HapsIly CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUUECKOI'0 MaTepHasa B COEpKaHUU
MPOTrpaMMBbI 110 OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJICHUS U PA3BUTHUS
TOW MM MHOM 00J1acTH OMOJIOTUH, BKJIAJJOM OT€YECTBECHHBIX U 3apy0€KHBIX YUEHBIX B
peleHre BaXHEUIINX OMOJIOTHYECKUX U IKOJIOTHYECKUX TPOOIeM.

Ilenp n3yuenus yuebHoro npeamMera «buonorus» Ha yriryOJ1EHHOMYPOBHE —
OBJIa/ICHUE 00YYAIOUIMMHUCS 3HAHUSIMH O CTPYKTYPHO- (YHKIIMOHAIBHON OpraHu3anun
KMBBIX CUCTEM PAa3HOTO pPaHIra HIPUOOpPETeHHE YMEHUH UCIIOJIb30BaTh 3TH 3HAHUS B
(dbopMHpOBaHNUY HHTEPECA KOTIPENEIEHHOM 001acTH MPO(PECCHOHANBHOM NEeSITeTbHOCTH,
CBSI3aHHOM C OMOJIOTHel, MITH K BBIOOPY Y4eOHOI0 3aBeJIeHUs )1 IPOIOJIKEHUS
OMOJIOTHYECKOTO 00pa30BAHMSI.

JlocTikenue Lenu u3ydeHus yueoHoro npeamera «buonorus» Ha yriayOnéHHOM
YpOBHE 00ECTIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3a/1a4:

OCBOCHHE 00YUarOIUMUCS CUCTEMbI OMOJIOTMUECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKHUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aAKOHOMEPHOCTSIX U MpaBUJIax,
COCTABJISIOLINX COBPEMEHHYIO €CTECTBEHHO- HAYYHYIO KapTUHY MHUPA; O CTPOCHHUH,
MHOT000pa3uy U 0COOEHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPTaHU3M, TTOMYJISIHS,
BUJI, OMOreoreHo3,6uocdepa); 0 BHIIAIOUIMXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAaHUIX B
OuoJoruy;

O3HaKOMJIEHHE 00Y4aroIUXCsl C METOJaMH MTO3HAHUS )KUBOM MPUPOJIBL:
MCCIIEIOBATEIILCKUMH METOIaMH OMOJIOTHYECKUX HAYK (MOJIEKYJISIPHOW M KIETOYHOU
6uosioruu, SMOPUOIOTHH U OMOJIOTHH Pa3BUTHSL, TEHETHKHU U CEJIEKIINU, OMOTEXHOJIOTUH U
CHHTETHYECKOW OMOJIOTHH, TAJICOHTOJIOTHH, YKOJIOTHH); METOIaMHU CaAMOCTOSITEITLHOTO
MIPOBE/ICHUS] OMOJIOTUYECKUX UCCIIEIOBaHUI B Ta00OpaTOpUM U B IpUpOIe (HaOI0IeHHE,
M3MEPEHNE,KCIIEPIMEHT, MOJISIIUPOBAHUE);

OBJIa/IEHUE 00YYaIOLIMMHCA YMEHUSAMH: CaMOCTOSITEIbHO HAXOIUTh, aHATU3UPOBATh U
HCIIOJIh30BaTh OMOJIOTMYECKYI0 HH(OPMAIIUIO; TTOJIh30BATHCS OMOIOTUUECKON
TEPMUHOJIOTHEH U CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEX/Y Pa3BUTHEM OMOJIOTUH U
COIMATEHO-Y)KOHOMHYECKUMH U HKOJIOTHIECKUMHUITPOOIEeMaMH YeJIOBEUECTBA; OIICHUBATh
MOCTIEJICTBHS CBOEH JIeSITEIbHOCTH M0 OTHOILIEHHUIO K OKPYXKAaIOIel MPUpOIHON cpere,
cOOCTBEHHOMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX JIFOIeH; 000CHOBBIBATH M COOTIOATH
MepBINPOPUIAKTUKN MH()EKIIMOHHBIX 3a00JI€BaHMA, MTpaBUiIa MOBEACHUS B MIPUPOJCH
oOecnieueHns 6€30MacHOCTH COOCTBEHHOMN KU3HEACSITETbHOCTH B YPE3BhIYAITHBIX CUTYAITHSIX
MIPUPOJHOTO M TEXHOTEHHOT'O XapaKTepa; XapakTepru30BaTh COBPEMEHHbIE HayYHbIE
OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YUAIOIIMXCSl MHTEIIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEN B
mporiecce 3HaKOMCTBA C BBIIAIOIIUMHUCS OTKPHITHSMHU H COBPEMEHHBIMH HCCIICIOBAHUSIMH B
OM0JIOTMH, pelaeMbIMH €10 IPoOJIeMaMu, METOI0JIOTHEH OMOJIOrMYECKOTr0 UCCIIeI0BaHUS,
MIPOBE/ICHUS SKCIIEPUMEHTAIILHBIX HCCIIEIOBAHNH, pEIIeHHs] OMOJIOTHUECKUX 33/1ad,
MO/JICIIMPOBAaHUS OMOJIOTHUECKUX O0BEKTOB M MPOIIECCOB;

BOCIIUTaHKUE y 00yUarOIMXCs IEHHOCTHOTO OTHOIIEHUS K )KMBOM MPUPOJIEB LIEJIOM U K
OTIENbHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHUE IKOJIOTHUECKON, TEHETUYECKON
IPaMOTHOCTH, OOLIEeH KyJIbTyphl IOBEJEHNS B IPUPOJIE; NHTETPALIUU €CTECTBEHHO-HAYYHBIX
3HAHUIM;

nproOpeTeHre 00yJaroMMUCA KOMIIETEHTHOCTH B PallMOHAIBHOM
IIPUPOJIOTIONB30BaHUH (COOIIOACHNE TPaBUII TIOBEJCHUS B IPUPOJIE, OXPaHbl BUOB,
HKOCUCTEM, OHOChEphI), COXpAaHEHUH COOCTBEHHOTO 3/I0POBbS U 37I0POBbSI OKPYKAIOIINX



moaei (cobmoaeHus mep npoduinakTuku 3a00eBaHuid, odecrieueHrne 6e30MacHOCTH
KHU3HECATEIIbHOCTH B YPE3BhIYAIHBIX CUTYALUSIX IPUPOJAHOTO M TEXHOTEHHOTO XapaKkTepa)
Ha OCHOBEHUCIIOJIb30BaHNUS OMOIOTHYECKUX 3HAHUIN U YMEHHI B TIOBCEAHEBHOM KHU3HH;

CO3/1aHM€ YCIOBHUH /JI1 0CO3HAHHOTO BHIOOpa 00yUYaIOIIMMUCIMHANBUTYalbHOM
00pa3oBaTeNbHON TPACKTOPHH, CIOCOOCTBYIOLIECH MOCIEYIOMEMY IPOpECCHOHATTEHOMY
CaMOONPEIEIICHNIO, B COOTBETCTBUU C MHJIMBUIyalIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU
peruoHa.

O611ee yncI0 YacoB, OTBEICHHBIX HA U3yuyeHUE OMOIOTHH HayTIyOJIeHHOM YPOBHE
cpennero obmiero oopaszoBanusi, cocrapisier 204 yaca: B 10 kiacce — 102 yvaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEIEIIO).

OT60p opranu3anuoHHBIX (POPM, METOJIOB U CPEACTB O0YUCHHS OMOJIOTUN
OCYILIECTBIISICTCS C YUETOM CIEU(HUKHU €ro COAepk aHMs U HaIIPaBICHHOCTH Ha
MPOJOIDKEHHE OMOIOTUYECKOT0 00pa30BaHMsI B OPTaHU3ALUSAX CPETHETO
npodeccnoHaNIbHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNnbHBIM YCIOBHEM IIPU 00YyYEHUH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE SIBISIETCS
MIPOBEICHUE TA0OPATOPHBIX U MPaKTHUEeCKUX padoT. Takxke ydactue oOyqaromuxcs B
BBITTOJIHEHUH MTPOEKTHBIX U y4eOHO- UCCIIETOBATEIBCKUX PadOT, TEMAaTHKA KOTOPBIX
OTIpe/ICTISICTCS YYUTENIEM Ha OCHOBE UMEIOIIHNXCSl MaTepUaIibHO-TEXHUYECKUX PECYpPCOB U
MECTHBIXITPUPOIHBIX YCIOBUH.

COHAEPXXAHUE OBYYEHMA10 KJIIACC

CopaeprkaHue nporpaMMbl, BbIIEIIEHHOE KYPCUBOM, HE BXOJUT B MIPOBEPKY
rocynapctBeHHON utorooi arrecranuu (I'MA).

Tema 1. Buosorusi Kak HayKa

CoBpemeHHast OMoNorus — KOMIUIEKCHas Hayka. KpaTkast ucropus pa3Butus
ouosorun. bruonornueckue Hayku ¥ U3ydaemMbie UMH MpooOsieMbl. DyHaMEHTaNbHEIE,
MPUKJIaIHBIE U TIOMCKOBBIC HAyYHbIE UCCIIEOBAHUS B OUOIOTHH.

3HaveHue OUoI0Truu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO- HAYYHOM KapTHUHBI
mupa. [Ipodeccuu, cBszannbie ¢ Ouonorueil. 3HadeHre OMOIOTUU B TPAKTHUECKOM
JEATEIIbHOCTH YEJIOBEKA: MEUIIMHE, CETLCKOM XO35CTBE, MPOMBIIIIEHHOCTH, OXPaHe
MIPUPOJIBI.

JdemMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, Y. 'apseii,
I'. Mengens, B. U. Bepnanckuii, U. I1. [TaBnos, . 1. Meunukos, H. 1. Basunos, H. B.
Tumodeer-Pecorckuii, [Ix. Yorcon, ®.Kpuxk, /I. K. benses.

Ta6muip! u cxembl: «CBs3b OMOJIOTHY C IPYTUMH Haykammuy, «Crucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cHCTEMbI M X H3YYE€HHE

JKuBbIle crcTeMbl Kak mpeaMeT u3ydeHus: 6nojaoruu. CBOMCTBA JKUBBIX CUCTEM:
€MHCTBO XMMUYECKOT0 COCTaBa, IUCKPETHOCTD U LIEJOCTHOCTbD, CIOKHOCTh U
YIOPSATOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHHU3alIMsl, CAMOBOCIIPOU3BEICHUE,
pa3apakMMOCTh, U3MEHUMBOCTB, POCT U Pa3BUTHE.

YpoBHM OpraHU3allK )KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYISAIMOHHO-BUIOBON, IKOCUCTEMHBINH(OMOTEOIIEHOTHUECKUIA),
ouocdepnsiid. [Iporeccrl, mpoucxoasiimume B )KUBBIX cucTeMax. OCHOBHBIE PU3HAKU KUBOTO.
Kuznb kak ¢popMma cyiiecTBoBaHMs MaTepun. Hayku, n3ydaroiue ;KuBble CUCTEMbI Ha
Pa3HBIX YPOBHSX OpraHU3aINH.

W3ydenune KuBBIX cucTeM. MeTozsl Onoorndeckoi Hayku. Habmonenue, usmMepeHue,
JKCIEPUMEHT, CHCTEMAaTH3alus1, MeTaaHanus. [loHaTre o 3aBUCUMOI 1 HE3aBUCUMOM
nepemeHHon. Iinanuposanue skcnepumenta. [locranoBka u nposepka runore3. Hynesast
runote3a. [lorsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pa30poc B OMOIOTHYECKUX JaHHBIX.
O1eHKa 10CTOBEPHOCTHU MOJTYYEHHBIX Pe3ylbTaTOB. [[pUUMHBI HCKaXKEHUS PE3YIHTATOB
skcnepuMeHTa. [IoHATHE CTaTUCTUYECKOrO TeCTa.



JdemMoHcTpanuu

TaGnuubl 1 cxembl: «OCHOBHBIE IPU3HAKY JKU3HN», «bHoslornyeckue cucTeMsl»,
«CBOICTBA )XKMBOW MaTepumn», «Y pOBHU OpraHU3allU KUBOUIIPUPOAbDY, «CTpoeHUE
KUBOTHOM KJIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOTO OPraHU3May,
«buoreornenosy», «buocdepa», «MeToapl U3yUCSHUSI ) KUBOU MIPUPOJIBI.

O6opynoBanue: 1aboparopHoe 000pyaOBaHKE AJIsE TPOBEICHUS HAOTIOICHHIH,
U3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnonab30BaHUE pa3INYHBIX METOAOB IPUU3YUEHUH KUBBIX
CUCTEM.

Tema 3. Buosiorus kjaeTknKierka — CTpyKTYpPHO-(pPYHKIHOHAJILHAS eIHHULA )KUBOTO.

HUcropusiorkpoiTus kiaeTtku. Padorsl P. I'yka, A. JleBenryka. Kiierounas reopus (T.

HIBann, M. llneiinen, P. BupxoB). OCHOBHBbIE M0JI03KEHUSI COBPEMEHHOM KJIETOYHOI

TeOpHH.

MeToap! MOJIEKYIISIPHON U KJIIETOYHON OMOJIOTUN: MUKPOCKOIIHS, XpoMmarorpadus,
1eKTpo(hope3, METOT MEUEHBIX aTOMOB, JTU(pepeHIaIbHOEe IEHTPU(YTUpOBaHHE,
KYJIbTUBUPOBAHHE KIIETOK. M3yuerue (hukcupo8anuvix Kiemox. DIEKTPOHHAS MUKPOCKOTIHSL.
Kongokanvnaa muxpockonus. Bumanvroe (npudicusHennoe) uzyuerue Kiemox.

JdemMoHcTpauuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [llIBann, M. lllneiinen, P. Bupxos, K.M. bap.

Tabmuubt 1 cxembl: «CBETOBOM MUKPOCKOI, «IJIEKTPOHHBIH MUKPOCKOI, «McTopus
Pa3BUTHSA METOJI0OB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIPENapaTbl paCTUTENbHbIX, dKUBOTHBIX U
OaKTepHaJIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHne MeTO 0B KIETOYHON OHOIOrHH(XpoMaTorpadus,
anekTpodopes, nupdepennmansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi opraHu3anus KJIeTKH

XHUMHUUYECKUH COCTAB KIETKU. Makpo-, MUKPO U YJIbTPAaMUKPOdJIEeMEHThI. Bona u eé
POJIb KaK pacCTBOPUTEIIS, PEAreHTa, yYaCTUE B CTPYKTYPUPOBAHUU KIIETKH, TETJIOPETYIISLINH.
MuHepanbHble BeHIecTBa KJIETKH, UX Onosiornyeckasiposb. Poiab KaTHOHOB U aHHOHOB B
KIIETKE.

Opranuyeckue BellecTBa KiIeTku. buonornueckue noaumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 6enkoB. CTpYKTYphl O€JIKOBOM MoJieKyibl. IlepBuuHas cTpykTypa
Oenka, nenTHaAHas CBA3b. BTopuuHas, TpeTu4Hasi, Y4eTBepTUUHAsI CTPYKTYpHI. JleHaTyparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxo. buonoruueckue GyHkiumn 0enkoB. /lpuonui.

VYrneoabl. MoHOCaxapuibl, TUCaXapUIbl, OJIATOCAXAPUIBI U TTOJTUcaxapu sl OOt
IUTaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA yriaeBo0B. buonornueckue GpyHKIuM
YTJIEBOJIOB.

Jlunuast. I'uapodunsHo-ruapodoOHbIe cBolicTBa. Kiaccudukanusaumnuaos.
Tpurnuuepunsl, pochonunuiasl, BOCKH, crepouibl. buonornyeckue GyHKIUY JIAMUIOB.
OOu1re cBoiicTBa OMOTOTHYECKUX MEMOpaH — TEKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenne HyknenHoBbIx kucinot. HykneoTuas.
[punnun kommnementapHoctu. [lpasuno Yapradda. Crpyxrypa/IHK — nBoitHas cnimpains.
Mecronaxoxaenue u 6nonornyeckue pynkiuu JJHK. Buast PHK. ®@ynkuun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBs3u B Mojsiekyiie ATO.
buonornueckue pynkuuu AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUUB KIETKE.
Jlpyeue nyxneozuompughocgpamor (HT®). CexBernupoanne JJHK. Memoow: cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas 6nojorus: OMOXuMUYECKrue U OMopU3NIECKUE UCCIICIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpbI OnoMoiiekyi. Modenuposanue cmpykmypbi u )yHKyuii
Ouomonexyn u ux komniexcos. Komnviomephuiil Ou3aiin u op2anuyeckuil Cunme3s 6UOMonexyn
U UX HenPUPOOHBIX AHALO208.



Hemoncrpaunulloprpersi: JI. Iloaunr, k. Yorcon, ®. Kpuk, M. Yuiakunc, P.®@pankinn,

®@. Canrep, C. IIpy3unep.

Juarpammsl: «Pacripenenenye XUMHUYECKUX 2JIEMEHTOB B HEXKUBOU IIPUPOIEY,
«Pacnpenenenre XMMUYECKUX 3JIEMEHTOB B )KMBOI ITPUPOIEH.

Tabmuuer u cxemsl: «llepuoanyeckas TabIMIa XUMUYECKHX 3JIEMEHTOBY,
«CTtpoeHue MoJIeKyJibl BOAbI», «BeliecTBa B cocTaBe OpraHu3MoBy, «CTpOeHHE MOJIEKYJIbI
6enkay, «CTpyKTyphl O€JIKOBOH MOJIEKYIbI», «CTpOEHUE MOJIEKYJI YIIIeBOAOB», «CTpoeHue
MOJIEKYJ JUnuAoB», «HyKIeHMHOBBIE KHUCIOTHI,

«Ctpoenue mosiekysibl ATD».

ObopynoBanue: XUMUYECKas IOCyAa U 000pyI0BaHHUE.

JladopaTropnasi padora «OOHapyxeHHE OCITKOB ¢ MOMOIIBIO0 Ka4eCTBEHHBIX
peaKuuii».

JlaGopaTopHas padora «/ccnenoBaHne HyKJIEMHOBBIX KUCIIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB.

Tema 5. CTpoeHue 1 PyHKIUH KJIETKH

Tunsl KJIETOK: 3yKapruoTHdeckas ¥ npokapuorudeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00Pa30BaHMUs KIETKH.

Ctpoenue nmpokapuoTudeckoil kietku. Kinertounas crenka OakTepuil u apxe.
OcoOeHHOCTH CTPOEHUS TeTepoTPO(HOM U aBTOTPOPHOUIPOKAPUOTHIECKUX KIIETOK. MecTo
U pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenne u GyHKIMOHUPOBAHUE dYKApPUOTUIECKOHN KiIeTKH. [lnazmMaTiaeckas
MeMOpaHna (mazmasiemma). CTpyKkTypa miazmaTuyeckoid MeMOpanbl. TpaHCHIOPT BelIeCTB
gyepe3 MIa3MaTHIeCKy0 MeMOpaHy: naccuBHbIN (auddysus, odneru€nnas nuddysus),
aKTUBHBIN (IEPBUYHBIN M BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lonynponumnaemocts
MeMOpaHbl. PaboTa HaTpuii-KanueBoro Hacoca. DHAOIUTO3: MMHOUTO3, (parouTos.
Ox3ouuto3.Knerounas crenka. CTpykTypa U GyHKIMU KJIETOYHOM CTEHKH pacTeHuil,
rpuboB.

[Mutonnasma. Lluto3zoms. [lurtockener. JIBrxkeHne nuronnazMbel. OpraHouabl KIETKH.
OnHoMeMOpaHHbIe OpraHOU b KJIETKU: dHAoIIazMaTrnueckas cethb (JI1C), anmapat
I"onbKH, TM30COMBI, MX CTpOEHHUE U (PYHKIMU. B3auMocBs3b 0THOMEMOPaHHBIX
opraHoufioB KiieTku. CTpoeHue rpaHyIsipHOrO peTUKyIyMa. Mexanusm Hanpagnenus 6eaxkos
¢ OI1C. Cunte3 pacTBOpUMBIX OeKoB. CHHTE3 KJIeTOUHBIX MeMOpaH. [ mankuii
(arpaHynsIpHBIN )3HIOMIIa3MaTHYECKHH peTUKyIyM. CekpeTopHas pyHKIK anmnapara
Tonbxu. Moougpuxayus denxos 6 annapame I onvoacu. Copmuposka benkoe 6 annapame
T'onvoorcu. TpancOpT BellecTB B KJIeTKe. Bakyonu pacTuTenbHbIX Ki1eTOK. KieTouHbIi COK.
Typrop.

[TosryaBTOHOMHBIE OpPTraHOUABI KIETKU: MUTOXOHPHUH, TUIACTHIIBL. [Ipoucxodcoenue
mumoxonopuil u nracmud. Cumouoeenes (K.C. Mepeockosckuti, JI. Mapeynuc). CTpoenue u
(GyHKIMK MUTOXOHApUA UIUTacTH . [lepBUUHbIe, BTOPUYHBIE U CII0KHBIE TUIACTHIbI
(OTOCHHTE3NPYIOUTUXIYKAPHOT. XIIOPOIUIACThI, XPOMOIUIACTHI, IEMKOIIACTHI BBICILIUX
pacTeHui.

Hemem6pannbie opranouipl kiieTku CTpoeHne 1 QyHKIUN HeMeMOpaHHBIX
OpraHouJ0B KIeTKU. Pubocomsl. Ilpomescymounvie gpunamenmol. MUKpOPUIAMEHTHI.
Axmunogvle mukpoguiamermol. MbIIIEUHBIEKIETKH. AKMUHOBbIE KOMNOHEHMbL
HembluleyHblx kiemok. Mukporpyoouku. Knetounsiit nentp. CTpoeHue u 1BUKeHUE
KTYTUKOB M pecHUYeK. MUKpoTpyOouku 1uToruia3Mel. LlenTpuons. berku,
accoyuuposanuvie ¢ MUKpoguiamenmamu u Muxpompyooukamu. Momopnuwie 6enxu.s1npo.
Ob6osouka sipa, XpOMaTHH, KapHOIUIa3Ma, SAPBIILKHA, UX CTPOCHUEN QYHKUNU. S nepHbIii
OenkoBbIi MaTpukc. [IpocTpaHcTBEHHOE paconokKeHne XPOMOCOM B HHTEP(A3HOM sIIIpe.
Dyxpomamun u cemepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. JJuHamuxa 10epHou
06010uKU 8 Mumose. Hoepuulii mpancnopm.

Knerounsle BkiitoueHus. CpaBHUTENBHAS XapaKTEPUCTUKA KIETOK SyKapuoT
(pacTuTenbHOM, YKUBOTHOU, TPUOHOI).



JdemMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl 1 cxembl: «CTpoeHUE SyKApUOTUIECKOH KIIeTKN», «CTpoeHue JKUBOTHOM
KIETKN», «CTpoeHHEe pacTUTENbHON KIeTKI», «CTpOeHHE MUTOXOHAPHIY, «S1Ipoy,
«CTpoeHue MPOKapUOTHUYECKOMN KIETKH.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, IKHUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0akTepruaibHbIX KIETOK.

JlaGopaTopHnas padora «/3yueHne cTpoeHHs KIETOK PA3IMYHBIX OPTaHU3MOB).

IIpakTuyeckasi padora «/3ydeHre CBOMCTB KJICTOUYHON MEMOPAHBI».

JlaGopaTopHnas padora «VccrnenoBanue ma3Moiin3a 1 JIeMa3Moin3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckas padora «/3ydeHne ABIKEHHUS LUTOILIa3Mbl B PACTUTEIBHBIX
KJIETKaX.

Tema 6. O0MeH BeliecTB U NMpeBpaleHne JHEPTHH B KJIeTKe

AcCCUMUIISIIINS ¥ TUCCUMIIIALINS — JIB€ CTOPOHBI MeTabonu3ma. Turel oOMeHa
BEIIECTB: aBTOTPO(DHBIN U reTepoTpodHBIN. YyacTue KUcIopo1a B 0OMEHHBIX IpOIeccax.
DHepreTryeckoe obecrieuenue KieTku: npespamieane AT® B 0OMEHHBIX Tpolieccax.
depMeHTaTUBHBIN XapaKTep peaKUUKIETOUHOro MeTabonu3ma. GepMEeHThI, UX CTPOCHUE,
cBOMcTBa 1 MexaHu3M aercTBus. KodepmenTsl. OTiamuust epMEHTOB OT HEOPTraHUYECKHIX
KaTaan3aTopoB. benku-akTuBaToOpsl U OETKU-UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH
(epMEeHTATUBHBIX PEAKIHIA OT PA3TUYHBIX (PaKTOPOB.

[TepBUUHBII CUHTE3 OPraHUYECKUX BEUIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHDIL U
oxcueennvlll hpomocunmes y bakmeputi. Ceemocodouparoujue nuemernmol u NUSMeHmMbl
peakyuonHozo yenmpa. Poib XJI0ponaacToB B npouecce porocuHTe3a. CBETOBas M TEMHOBas
¢dazel. Domoovixanue, Cz-, Cs- u CAM-munwr hpomocunmesa. IIpogyKTHBHOCTH ()OTOCHUHTE3A.
Bnusiaue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE POTOCHHTE3A.

XeMOCHHTE3. PaznooOpa3ue OpPraHNU3MOB-XEMOCHUHTETHUKOB!
HUTpUUIHPYIOLIIE OaKTepuH, xKene300aKTepuu, cepobakTepun, BOJOPOJHbIE OAKTEPHH.
3HaueHue XEeMOCHHTE3A.

AHaspobHbIe opranu3Mbl. Buasl Oposkenus. [IpoaykTel OpoxeHus 1 ux
HCIOJIb30BAHUE YEIOBEKOM. AHAIPOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIOTUH U
BO30yauTeNn O0JIe3HEN.

AspoOHBIE OpraHu3MBbl. JTarnbl 3HEpreTuyeckoro oomMena. IloaroroBuTenpHbIN FTaI.
I'mukomu3 — 6ECKUCIOPOIHOE PACIIEIUICHUE TITFOKO3HI.

Buonornyeckoe okucienue, M KJIETOUHOE JbIxaHue. Posib MUTOXOHIpHIAB
nporeccax omosormdeckoro okucnenus. Llukmmaeckune peakunn. OKUCIUTETHHOE
dbochopunupoBanue. Suepeus memobpannozo epaduenma npomonos. Cunmes AT®.: paboma
npomonnou AT®-cunmaswel. [lpenMytecTBa adpoOHOTO TyTH 0OMEHa BEIIECTB Mepe]]
aHadpOoOHBIM. D(P(PEKTUBHOCTD FIHEPreTUUECKOTO OOMEHA.

JdemMoHcTpanuu
IToprpetsr: [Ix. IIpuctau, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.
Tabnuie! u cxembl: «POTOCUHTE3Y, «IHEPTreTUUECKUI 0OMEH»,
«buocunTes 6enkay, «CtpoeHue pepMeHTa», «XEeMOCHHTES3Y.
ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pYyJOBaHUE AJISTPUTOTOBICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «3yuenune KaTAJIUTUYECKOU AKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMuiIa3bl HIIA KaTalla3bl)y.

JlabopaTopHas padora «M3ydyeHue  (epMEHTATUBHOTO pacLICIUICHUS
NEPOKCH/Ia BOJOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas padora  «CpaBHeHuE IIPOLIECCOB ¢dorocunTe3a u

XEMOCHHTE3a».



JlaGopaTopnasi pa6ora «CpaBHEHHUE TIPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacieacrBeHHasi MHpopMalus U peaju3anus eé B KJIeTKe

Peakuuu MaTpuyHOTO CHHTE3A.

[IpyHIMI KOMIIJIEMEHTAPHOCTU B PEAKLMSIX MaTPUUHOIO CUHTEe3a. Peanuszanus

HacJeACTBEHHON nH(popMaruu. I eHeTuUeCKuil Ko/, ero CBoWcTBa. TpaHCKPUIIIIHS —

MarpuuHblid cuHTe3 PHK. [IprHIMNIBI TpaHCKpUIIIUU: KOMILUIEMEHTAPHOCTD,

aHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6

aykapuomuyeckou kiemke.Hexooupyrowue PHK.

Tpancisamus u e€ sranbl. Yuactue TpancrioptHsix PHK B OnocunTesebenka. YcmoBus
o6uocunresa 6enka. KogupoBanue amuuokucnor. Ponbs pubocom B OmocuHTe3e Oernka.

Coepemenuvie npedcmasieHus o cmpoeruu ceHog. Opranuzaliis reHoMa yIpoKapuoT
1 DYKapHUoOT. Perymisius akTHBHOCTY T'€HOB y ITpokapuoT. ['unoresa onepona (. XKakoo, XK.
Mamno). MonexynapHvle mexanuzmvl IKCHpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsauus oOMEHHBIX IpoLeccOB B KieTke. KieTounblit
rOMeocCTas.

Bupycsl — HekiieTouHbie POPMBI )KU3HU U 00JUTaTHBIE Mapa3uThl. CTPOCHUE MPOCTHIX
U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwiti yuxi /[HK-codepocawux
supycos, PHK-codeparcawux eupycos,6akmepuogpazos. Obpamuas mpanckpunyus,
pesepmasa, uHmez2pasd.

BupycHslie 3a00eBanus 4enoBeka, ;KUBOTHbIX, pactenuii. CI11/], COVID-109,
CollMaJbHbIE U MEIUIIUHCKHE TIPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananuz 6onvuiux maccusos («bigdata»)
CMpPYKmMypHuIX Ouoocudeckux oanusvix. Hanomexnonoeuu 6 buonocuu u meouyute.
IIpoepammupyemvie pynxkyuu 6eakos. Cnocobvbt 00cmasKu 1eKapcms.

JdemoHcTpanuu
[Toptpetsr: H. K. Kosnbrios, /. V. IBaHOBCKUI.
Tabnuisr U CXEMBI: «buocunres Ocnkay, «I'eHeTUYEeCKHi KO,

«Bupycs», «bakrepuodarm».

IIpakTnyeckas padora «Co3naHne MOJIENH BUPYyCay.

Tema 8. ’Ku3HeHHBIH UKJI KIE€TKH

Knerounslii iuki, ero nepuozs! u peryisius. Matepdaza u Muto3. OcoGeHHOCTH
MIPOLIECCOB, MPOTEKAIOIIUX B HHTep¢aze. [IoAroroBka KIEeTKU K ASICHHIO.
[MpecunTeTnveckuii (IOCTMUTOTHYESCKHI ), CHHTETUYECKUH M TOCTCUHTETHUSCKHUIA
(mpeMUTOTHYECKHIT) TepHOAbl HHTEP(]A3HI.

Martpuunslii cunte3 JJHK — pernmukanus. [Ipuanummns permnkanuun JTHK:
KOMIUIEMEHTAPHOCTD, MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUNIAPAJUIEIBbHOCTh. MeXaHn3m
permukanuu JTHK. Xpomocombl. Ctpoenne xpoMocoM. Teromepsl uTenomepasa.
XpPOMOCOMHBII HAOOP KJIETKU — KapUOTHIIL. JIUTUTOMIHBINA 1 TaIUIOMIHBIA HAOOPBI XPOMOCOM.
I'omonornuneie xpomocoMsl. [1010BEIE XPOMOCOMBI.

Jenenune knetkn — MuTo3. CTaiuy MUTO3a U MPOUCXOIALINE B HUX IPOLECCHl. THIIbI
Muto3a. Kapuoknnes n nuToknHes. bruonorndyeckoe 3Ha4eHUEMHUTO3A.

Perynsauus MutoTHuecKoro 1uKia Kiaetku. [lporpaMmupyemas kietounast ru0ensb —
amnomnTo3.

Knerounoe si71po, XpoMOCOMBI, yHKIIMOHATbHAS TEHOMUKA. Mexanuzmul
npoaugepayuu, oughgepenyuposku, cmapernuss u eubenu kiemox. «l{ugpposas knemxay —
obuourgopmamuueckue mooenu GYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaumnu

Tabmuiel U cxeMbl: «OKU3HEHHBIM MUK KIETKH», «MuT03», «CTpOCHUEXPOMOCOMY,
«Penmukanmsa [JTHK».

OGopynoBaHue: CBETOBOM  MHMKPOCKON,  MHKPOIpenapaThl: «Mwuto3 B



KJICTKaxX KOpPCIUIKa JIyKa».

JlaGoparopHas padora «3yuenue XpOMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax.
JlaGoparopHas pabora «HaOGmogeHue MUTO3a B KIETKaX  KOHYHMKA

KOpeEIlIKa JyKa (Ha TOTOBBIX MUKpPOIIPENapaTax).

Tema 9. CTpoenue u yHKUMH OPraHM3MOB

buonoruueckoe paznoodpaszue opraHu3mMoB. OJTHOKIIETOUHbIE, KOJTOHUAJIBHBIE,
MHOT'OKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OJJHOKIETOYHBIXOPTaHU3MOB.
bakTepuu, apxeu, 0AHOKIETOYHbIE T'PUOBI, OTHOKJIETOUYHBIE BOJIOPOCIIH, IPYTU€E IPOTUCTHI.
KosnoHnanbsHble OpPraHu3MBl.

B3anmocBA3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI
opranoB. OpranusM kak euHoe 1enoe. ['omeocras.

Tkanu pacteHuil. TUNBI pacTUTENBHBIX TKaHEH: 00pa3oBaTebHasl, IOKPOBHAs,
MIPOBOJAIAsA, OCHOBHAs, MexaHndeckasi. OCOOEHHOCTH CTPOEHHU, PYHKIUN U pacCIOI0KEHUS
TKaHEW B OpraHax pacTEeHUH.

TKaHU )KMBOTHBIX U Ye€lIOBeKa. THIbI dKUBOTHBIX TKaHEH: AMUTEIUAIbHAS,
COEIMHUTEJIbHAS, MbIILICYHAasi, HepBHAst. OCOOEHHOCTU CTpOeHUs, PYHKIMHA U PACHOIOKEHUS
TKaHEW B opraHax *KHBOTHBIX U YEJIOBEKa.

Opranel. BereratuBHble M T€éHEPATUBHBIE OPraHbl pacTeHUH. OpraHel U CUCTEMBI
OpraHoB )KMBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3mos. Kapkac pacrenuii. CkeneTsl OJHOKIETOUYHbIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbI
COCIMHEHUS KOCTEH.

JIB>xeHue opranu3mMoB. J[BIKEHHE OJTHOKIIETOUHBIX OPTaHU3MOB: aMEOOHUTHOE,
KTYTUKOBOE, PECHUYHOE. J[BU’KEHNE MHOTOKJIETOUHBIX PACTEHUMN:TPOIIN3MbI M HACTUH.
JIBu>KeHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA: MbIIlIeYHasi cucreMa. Peduiekc.
CkeneTHble MBILIIIBI U UX paboTa.

[Tutanue opranu3MoB. [lornomnienne Boabl, YIJIEKUCIOT0 ra3a UMHHEPaTIbHBIX
BELIECTB pacTeHUsIMU. [IuTaHne XKMBOTHBIX. BHYTPUIIOIIOCTHOEN BHYTPUKIETOYHOE
nuuieBapenue. [luranue no3BOHOYHBIX KUBOTHBIX. OT/AEIBI MUIEBAPUTEIBHOTO TPAKTA.
[InmeBapurensHble xene3bl. [InmeBapurenpHas cucreMa 4enoBeka. J[pIxanue opraHu3MoB.
Jpixanue pactenuit. JIpixanue >xuBOTHBIX. JuQdy3us razoB uepe3 moOBEPXHOCTh KIETKH.
Koxxnoe npixanue. /IpixarenbHas noBepXHoCTh. XKabepHoe 1 nérouHoe aAbixanue. [Ipixanue
MMO3BOHOYHBIX)KMBOTHBIX U Y€JIOBEKa. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHHUS JIETKUX
IT03BOHOYHBIX )KMBOTHBIX. J[pIXaTenbHas cucTtemMa uenoBeka. MexaHu3M BEHTUISIIIMA JETKUX
y ITULl ¥ MiIeKonuTaomux. Perynsamus apixanus. JlprxareabHble 00BEMBI.

TpaHcnopt BeliecTB y opraHu3MoB. TpaHcnopTHbIE cUCTEMBI pacTeHuil. TpancnopT
BELIECTB Yy )KMBOTHBIX. KpoBeHOCHas cuctema u e€ opranbsl. KpoBeHocHast cucrema
IT03BOHOYHBIX )KMBOTHBIX M uenoBeka. Ceplie, KpOBEHOCHBIE COCY bl U KpoBb. Kpyru
KpOBOOOpalieHusl. DBOJIOLUOHHBIE YCIOKHEHUS CTPOSHHS] KPOBEHOCHON CUCTEMBI
MI03BOHOYHBIX JKUBOTHBIX.PaboTa cepana u eé perynsus.

Beinenenne y oprann3moB. Beiienenne y pactenuil. Beiienenue y s)KMBOTHBIX.
CoxpaturensHble Bakyosd. Opransl BbieneHus. GunbTpanus, cekpenust 1 oopaTHoe
BCAChIBaHME KaK MEXaHU3MbI pabOTHl OPraHoOB BblieNeHus. CBA3b MOJOCTH TENa €
KPOBEHOCHOM M BBIJIENIUTEIBHON cucTeMaMU. Bhlenenue y Ho3BOHOYHBIX KUBOTHBIX U
yenoseka. [louku. Ctpoenue u pyHkunonupoanue Hedppona. O6pazoBaHue MOYH Y
YeIJIOBEKA.

3ammrTa y OpraHu3MoB. 3alUTa y OJTHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuit 1
LHUCTHI MPOCTEUINX. 3alUTa Yy MHOTOKJIETOUHBIX pacteHui. Kyrukyna. Cpencrsa
MMACCUBHOW U XUMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOAHBIE. 3alIUTA
opranusMma ot Oonesneil. UMmyHHas cuctema uenoBeka. KiieTouHbli ¥ ryMOpaibHBbIi



UMMYHUTET. BpoxI€HHBII 1 puoOpeTéHHbBIN crienuduuecKkuii IMMyHUTET. Teopus
KJIOHaJbHO-cenekTuBHOTO mMMyHHUTeTa (I1. Dpnux, ®. M. bepuer, C. Tonerasa).
BocnanurenbHbie OTBETHI OpraHu3MoB. Poiib BpOKIEHHOIO IMMYHUTETA B Pa3BUTUHU
CHCTEMHBIX 3a00JI€BaHHH.

PaznpaxxumocTs U perynsanus y opranu3MoB. PasapakuMocTh y OJTHOKIIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMocTs U peryisiius ypacTeHui. PocToBele BenecTBa U UxX
3Ha4YCHHUE.

HepBHas cucrema u pedexkTopHast peryisius y >kuBoTHbIX. HepBHasicuctema u eé
OTJIeNIbl. DBOJIIOLIMOHHOE YCIIO)KHEHNE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/€IBI
TOJIOBHOT'O MO3Ta II03BOHOYHBIX KHUBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHsle u
yCIIOBHBIC Pe(IICKCHI.

['ymopanbHast peryisauus U S9HA0OKpUHHAs CUCTEMa )KMBOTHBIX U yenoBeka. Kenesbl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. JleiiCTBHE TOPMOHOB. B3anMOCBA3b HEPBHOU U
SHJIOKpPUHHOM cucTeM. ['unoTtanamo-runodusapHascucTema.

JdemMoHcTpauuu

IToptper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCITH», «MHOTOKIETOUYHBIC
Bogopociny, «bakrepumn», «Ipocreimmuey, «OpraHbl LIBETKOBBIX PACTEHUN»,

«Cucrembl OpraHOB  IIO3BOHOYHBIX JKUBOTHBIX», «BryTrpennee CTpOCHHE
HaceKkoMbIX», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHUe cTeoIIs»,

«CTpoeHME TMCTOBOM IUIACTUHKW», «KaHU XKUBOTHBIX», «CKEIET 4eI0BEKay,
«IInmeBapuresbHast cucTeMay, «KpoBeHnocHas CHUCTEMaY, «/IpIxarenpHast
CUCTEMaY, «HepBHas cucremay, «Koxar, «MBpIlIeYHAas cCUCTEMaY,
«BeinenurenpHas cucteMay, «DHIOKpUHHAS cucTemMay, «CTPOCHHE MBIIIIIBIY,
«IMMyHUTETY, «Ku1euHononocTHeIe», «Cxema MIUTaHUS pacTeHu»,
«KpoBeHocHbIE CUCTEMBI  ITO3BOHOYHBIX JKUBOTHBIX ), «Ctpoenune  ruapb»,«CTpoeHue
I1aHapun», «BHyTpeHHee cTpoeHue 105K1eBoro uepBs», «HepBHas cucrema peidy», «HepBHas cuctema
nArymkny, «HepBHas cucrema npecMbikaromumxcs», «HepBHas cucrtema ntuny, «HepsHas cuctema
MIIeKOnUTamuX», «HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl OJJHOKJIETOUHBIXOPTaHU3MOB,
MUKpOIpEnapaTsl TKaHEHW, paAKOBUHBI MOJIITIOCKOB, KOJIJIEKLIINN HACEKOMBIX, UTJIOKOXKHX,
KHUBBIE SK3EMILIAPbl KOMHATHBIX pacTeHU, repOaprun pacTeHUI pa3HbIX OT/IENIOB, BIAYKHBIE
IpernapaThl )KUBOTHBIX, CKEJIEThI TO3BOHOUHBIX, KOJJIEKIIUH OECTI03BOHOYHBIX )KUBOTHBIX,
CKeJIeT YeJIoBeKa, 000pyAOBaHUE Jis JEMOHCTPALIMH TOYBEHHOTO ¥ BO3AYIIIHOTO MTUTAHUS
pacTeHuil, paciiernieHus Kpaxmaia 1 OeJIKOB 1o/ 1eHCcTBHEM (EepMEHTOB, 000pYAOBaHHE
JUISL IEMOHCTPALMU OIBITOB 10 U3MEPEHNUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXATEJbHBIX ABMKEHNUH, MOJIEIN FOJIOBHOI'O MO3Ta Pa3jIMYHbIX KUBOTHBIX.

JlaGoparopHas padora «3yuenue Tkaneil pacrenuii». Jlaboparopnas padora

«M3yueHue TkaHel KUBOTHBIX». JIabopaTopHas padora «13yueHue opraHoB

BETKOBOTO pacteHus». Tema 10. PasMHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecrosoe (BKII0Yas BEreTaTUBHOE) U MOJIOBOE.
Bunet Gecrionoro pa3MHOXKEHHUS: IOYKOBaHHUE, CIIOPYIIALUS, (hparMeHTausl, KIOHUPOBAHUE.

ITonoBoe pazmHosxeHue. [lonoBbie KneTku, niau rameTsl. Meiio3. Ctaguu meiosa.
[ToBenenne xpomocom B Mero3e. Kpoccunrosep. bruosornueckuil cMpIC MeH03a U MTOJIOBOTO
nporecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzapoapiieBoe pa3Butue. ['amerorenes y »kMBOTHBIX. 110JI0BBIE JKene3bl.
OOpa3oBaHue 1 pa3BUTHE MOJOBBIX KJIeTOK. CriepmaroreHe3 mooreHe3. CTpOEHUE MOIOBBIX
KJIETOK.

Om1o10TBOpEHNE ¥ SMOPHUOHANIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WNuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa O
pa3BUTHH OPTaHU3MOB. Mopghocenes — 00na uz enasnwvix npobnem smopuonocuu. Konyenyus
Mmopgoeernos u mooenu mopgozenesa. CTaguu "MOpUOTeHe3a KUBOTHBIX (HA TPUMEPE



nsarymkn). Ipo6nenue. Tunsl npo0nenust. Jemepmunuposantoe u HedepMuHUpO8aHHoe
opobnenue. bracmyna, munet 61acmyn. OCOOEHHOCTH APOOIICHHUS MICKOTTUTAIOITUX.
3apo/bIlieBble TUCTKU (TacTPyJIsiius). 3aKkiajika OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX
JUCTKOB. B3anuMHoe BiusiHUE YacTel pa3BUBAIOLIETOCS 3apo/ibliia (SMOpHUOHAIbHAS
MHIYKIMS). 3aKJIaJKa IUIaHa CTPOEHUS )KUBOTHOIO KaK Pe3yJIbTaT HepapXUUECKUX
B3aMMO/ICICTBHI1 reHOB. BiinsHre HaAMOpHOHATILHOE Pa3BUTHE PA3INYHbIX (HaKTOPOB
OKpY>KarollEH Cpeibl.

Poct u pa3Butue xxuBoTHBIX. [locTamMOpuonansHbiil nepuo. [Ipsmoe u Henpsmoe
pazButHe. PazButie ¢ MeraMop(o30M y OECIIO3BOHOUHBIX M MIO3BOHOYHBIX )KUBOTHBIX.
buonornueckoe 3HaueHHE MPAMOTrO U HEMPSAMOIOPa3BUTHUS, UX PACIIPOCTPAHEHHE B IPUPOJIE.
Tunsl pocTta )KUBOTHBIX. PAKTOPBI PEryJISLUN POCTA KUBOTHBIX U 4yesioBeka. Ctaauu
MOCTAIMOPHUOHAIBHOTOPAa3BUTHUS Y KUBOTHBIX U uenoBeka. [leproipl oHTOreHe3a uyenoBeka.
Crapenue 1 cMepTh KaK OMOJIOTHYECKUE TTPOLIECCHI.

Pa3zmuoxenue u pazButue pactrenuid. ['lameToput u cnopodut. Meiio3 B )KU3HEHHOM
uukiie pactenuid. O6pa3zoBanue crop B npoiecce Meios3a. ['amerorenes y pacteHuil.
On010TBOPEHUE U PA3BUTUE PACTUTENBbHBIX OPraHU3MOB. J[BOMHOE OIJIOIOTBOPEHHE Y
[BETKOBBIX pacTeHnii. OOpa3oBaHUEH Pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJsiliui OHTOI'€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemMoHcTpauuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuie! 1 cxeMbl: «BererTatuBHOE pa3MHOKEHUE», « TUTIBI OECoIoro
pa3MHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIbI», «Pa3MHOKEHUE IBIIICHB,
«PazmMHOXkeHue  runpe», «Meio3d», «Xpomocombl»,  «l'ameTroreHesy,
«CTpoeHue AULEKIETKH U criepMaro3onia», «OCHOBHbIE CTaJUU OHTOTEHE3a»,

«IIpamoe u HenpsiMoe pa3BuTHE, «Pa3BUTHE MailcKOro )Kyka», «Pa3zButue capanum»,
«Pa3BuTHe narymkn», «J[BoifHOE OIJI0IOTBOPEHHE Yy LIBETKOBBIX pacTeHui», «CTpoeHue
CEeMSIH OJHOJOJBHBIX M JBYJIOJIbHBIX PAaCTEHUI»,

«OKW3HEHHBIH IUKJI MOPCKOM KamyCTbl», <OKHM3HEHHBIH LMK MXay,
«OKW3HEHHBIN TUKI NaOPOTHUKAY, «KM3HEHHBIN LIMKI COCHBI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENaparhl SIHIEKIETOK U
CIIEPMATO30MI0B, MOAEIb «LIMKII pa3BUTHS JIATYILKN».

JlabopaTopnasi pabora «/3ydeHne cTpOeHUs MOJOBBIX KJIETOK HarOTOBBIX
MHKpOIIpernaparax».

IIpakTyeckas padora «BrIsiBIEHNE TPU3HAKOB CXO/CTBA 3apOBIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

VcTopust CTAaHOBJIEHUS U Pa3BUTHs FeHETUKU Kak Hayku. Pabotel I'. Mennens, I'. e
®pusa, T. Moprana. Posib oTedecTBeHHBIX yU€HBIX B pa3BUTHH reHetuku. Padorer H. K.
Konbsuosa, H. U. Basunosa, A. H. benozepckoro, I'.Jl. Kapneuenko, 0. A. ®ununuenko,
H. B. Tumogeena-Pecorckoro.

OcHOBHBIE T€HETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJlJIeNIbHbIE TE€HBI, aTbTepHATUBHbIE TPU3HAKH, TOMUHAHTHBIN U pEeLECCUBHBIA MPU3HAK,
TrOMO3HI0Ta, FeTepO3UroTa, YUCTask IUHUS, THOPHUIBL, TeHOTHUII, PeHOTHIL. OCHOBHBIE METO/IbI
TeHETUKH: THOPUIOIOTUYECKHUH, IINTOJIOTMYECKUH, MOJIEKYIPHO-T€HETUYECKUH.

JdemMoHcTpanuu

[Toptpetsi: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konbsios, H. U. Basuiios, A.
H. Benozepckuii, I'. /1. Kapneuenko, 10. A. ®unmumuenko, H. B. Tumodees-Pecockuii.

Tabmuis! u cxembl: «MeToabl TeHeTUKN», «CXEeMbl CKPELIUBAHUS Y.

JlaGopaTopnasi pa6ota «J[po3oduia kak 00BEKT TeHETUIECKUX HCCIICTOBAHUIN.

Tema 12. 3akoHOMePHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. [lepBriii 3aKkoH MeHaens — 3aKOH eTMHO00pasus
ruOpUIOB TIepBOTO TOKONIeHus. [IpaBmiio nomuHMpOBanus. BTopoit 3akon MeHens — 3aKoH



pacuienyieHus Mpu3HaKkoB. LluTonornyeckre 0CHOBBI MOHOTHOPHIHOTO CKPELBAHMUS.
['unotes3a 4MCTOTHI raMer.

AHanuzupyroliee ckpeiuBaiue. [ [poMexxyTouHblil XapakTep Hacjleq0BaHUS.
Pacuiennenue npu3HakoB Mpy HENOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpenBanue. Tpetuii 3akoH MeHemnst — 3aKOH HE3aBUCHMOT0
HacJIeIOBaHUs MPU3HAKOB. L{uTomornyeckue OCHOBBI JUTHOPHUIHOTO
ckpemuBanus. ClierieHHOe HaclieoBaHue npu3HakoB. Padotel T. Moprana. CuernieHHoe
HacJe0BaHUE I'€HOB, HAPYILLIEHNE CLEIUICHUS MEXy F'eHaMHU. XPOMOCOMHAsI TEOpUs
HAaCJIEACTBEHHOCTH.

['enetnka nmona. XpoMOCOMHBIN MEXaHU3M OIPEAEIEHUs 110J1a. AYTOCOMBIU MOJIOBBIE
XpPOMOCOMBI. | OMOramMeTHBIi U rereporaMeTHbIN 1oi. ['eHeTnyeckas CTpyKTypa IMOJI0BBIX
xpomocoMm. HacrienoBanue npus3HakoB, CUEIIIEHHBIX C IOJIOM.

I'enoTun kak nemnoctHas cucrema. IIneioTponus — MHOXKECTBEHHOE JEHCTBUE T'EHA.
MHoxecTBEeHHbIN aienn3M. BzauMozeiicTBrue HeauienbHbIX TeHOB. KOMITTIEMEHTapHOCTb.
Onucras. [Tonmumepust.

['eneTn4ecKuil KOHTPOJIb PA3BUTHS PACTEHUM, ’KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3NOOTHYECKUX MTPOIIECCOB, MOBEICHHS 1 KOTHUTHBHBIX (DYHKIMIA. | 'eHeTnyeckue
MEXaHU3Mbl CUMOHMOTeHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS
«XO35IMH — MapasuT» U «XO034UH — MUKpOOHOMY». ['eHeTn4yecKue acreKTbl KOHTPOJIS U
M3MEHEHUS HACJIECTBEHHOM NH(OPMALIUY B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubt u cxemsr: «IlepBbiii 1 BTOpoii 3akoHbl Mennens», « Tpernii 3akoH
Menpens», «AHanu3upyrollee ckpelmubBanue», «Hemnonnoe ToMuHUpOBaHUEY,
«CleIUIeHHOe HaclleIoBaHUE MPHU3HAKOB y JPO30(QHIIBI»,

«l'enetuka moma», «Kapuotun uyenoBeka», «Kapuotun npo3oduis,
«Kapnotun nruns», «MHOXKECTBEHHBIN ajuienu3M», «B3aumonencTBue reHoBY.

O6opynoBaHue: MOAEIb ISl JEMOHCTPALMK 3aKOHOB €JMHO00pa3usIruopuI0B epBOro
IIOKOJICHUS U PaCIICIUIEHUS IPU3HAKOB, MOAEIb JJIs JEMOHCTPALIUY 3aKOHA HE3aBUCUMOTO
HacJIeA0BaHUs IPU3HAKOB, MOJEINb JIUI JEMOHCTPALMY CLIETUICHHOT'O HACIEA0BAHUS
MIPU3HAKOB, CBETOBON MHKPOCKOII, MUKponpenapat: «/[pozoduiar.

IIpakTuyeckas padora «/3yueHnue pe3ynbTaTOB MOHOTHOPUTHOTO CKPEITUBAHUS Y
IpO30(UITBD».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y
IpO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

B3aumoneiicTBre reHoTHIIa U cpeibl TpH (popMupoBanuu penorumna. 3MeHIMBOCTD
pu3HakoB. KauecTBEHHbIE U KOJMYECTBEHHbIE NPU3HAKU. Buabl n3MeHUnBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas ”3MEHYUBOCTh. Poiib cpeibl B popMUpOBaHUU MOIU(DUKALIMOHHON
n3mMeHunBocTH. HopMma peakuun npusHaka. BapuanvoHHbIN psia v BapUallMOHHAsT KpUBas
(B. Moranncen). CoiicTBa MOAH(PUKAITMOHHONW N3MEHYHBOCTH.

['eHoTHIIMUECKAsA N3MEHUNBOCTh. CBOMCTBA FEHOTUIINYECKOW N3MEHUMBOCTH. BHIbI
TeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIl[HOHHAs!.

KomMmOnHaTtuBHas ”3MEHUYUBOCTH. MeH03 | MOJIOBOM MPOIECC — OCHOBAKOMOWHATUBHOM
M3MEHYHUBOCTU. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3JJaHUU T€HETHYECKOTO
pa3zHooOpa3us B mpezenax OAHOro BUa.

MyTtanunoHHas U3MEHYMBOCTh. Bubl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbBIE M UHAYIHUPOBAHHBIE MYTALMH. SAEpHbIE U HUTOIUIA3MAaTUIECKAE MyTal[UH.
ComaTnueckue 1 ojoBele MyTauuu. [IpuunHbl BO3SHUKHOBEHMS MyTaluil. MyTareHsl U ux
BJIMSIHME HA OPraHW3Mbl.3aKOHOMEPHOCTH MYTAallHOHHOTO IIpoLiecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacieacTBeHHOUM u3MenunBocty (H.M. BaBunoB). BuesnepHas "3BMEHUUBOCTD U
HAaCJEACTBEHHOCTb.



Onuecenemura u InuceHomuKkd, POJb  dnuceHemu4ecKux d)aKmopoe 6
HACAe00B8aHUU U USMEHYUBOCTNU qbenomunuuecxux NPU3HAKOB Y OP2AHUIMOE.

JdemoHcTpauuu

[Toptpetsr: I'. ne @pu3s, B. Moranncen, H. 1. BaBunos.

Tabmuie! u cxembl: «Buabl usMeHUUBOCTHY, «MoaupuKalnoHHass U3MEHUYUBOCTHY,
«KoMOMHaTUBHAS U3MEHUHMBOCTEY, «Melo3,

«OmnonorBopeHuey, «I eHeTHueckne 3a001eBaHus YeIOBEKa», « BUIbI MyTaIHii».

O6opynoBaHue: )KUBbIE U repOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUHN, pUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUIAMU H3MEHYHBOCTH.

Jladoparopnasi padora «/ccineqoBanne 3aKOHOMEPHOCTEN MOTU(PUKAITMOHHON
W3MEHYHUBOCTH. [locTpoeHre BapualMOHHOIO psiia U BApUALIMOHHON KPUBOM.

IIpakTuyeckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIXMUKPOIIpENapaTax)y.

Tema 14. I'eneTuka 4enoBeka

Kapuorun yenoBeka. MexayHapoaHasi mporpaMmma MCCIIeI0BaHUs T€HOMA YEJIOBEKa.
Mertoabl U3ydyeHusi TEHETUKH YEJIOBEKA: TeHeaToTnYeCKUil, OJIM3HEIIOBbBIH,
LUTOr€HETUYECKUH, TOMYJISIIUOHHO-CTATUCTUYECKHI, MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMeHHOe omnpe/ielieHue TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHuE, B ToM uncie ¢ nomornibiolI1[P-ananusa. Hacnencrsennsie 3a001eBanus
yesoBeka. ['eHHble UXpOMOCOMHBIE 00JIe3HU YelloBeKa. bosie3Hu ¢ HacieICTBEHHOM
MPEAPACIION0KEHHOCTHI0. 3HAYEHUE MEANIMHCKON F€HETUKH B MPEIOTBPAILIECHUH U JICYEHUU
TeHETUYECKUX 3a00JIeBaHI YeoBeka. MeauKo- TeHETHYECKOEe KOHCYJIbTUPOBAHUE.
CrBosioBble kieTku. [lonsaTue
«TEHETUYECKOTO TPy3a». DTUUECKUE aCIIEKThl UCCIIEI0OBAHMMN B 00JACTH PEeIaKTUPOBAHUS
r€HOMa M CTBOJIOBBIX KIIETOK.

I'enetndeckue (hakTOPhI MOBBIIEHHON YyBCTBUTEIIBHOCTH YEJIOBEKA K (PU3UUECKOMY U
XMMHYECKOMY 3arps3HEHUIO OKPYXKAIOLIEH cpelpl. ['eHeTnYeckas npeapacioiOKEHHOCTh
YeJoBeKa K MaTOJIOTHSIM.

JdemoncTpanuu

Tabmuipl u cxemsl: «KapuoTturn yenoBekay, «MeToabl U3YyUeHHUSI TCHETHKNYETIOBEKaY,
«"enernyeckue 3a00J€BaHUS YETTOBEKAY.

IpakTHyeckas padora «CocTaBieHre U aHAIN3 POJOCIOBHOMN.

Tema 15. Cenrekuusi OpraHusMoB

JomecTukanus v cenekius. 3apoKIeHHe CeIeKINU U JoMecTukanuu. Yuenue H. U.
BasuioBa o L{enTpax mpoucxoxaeHuss 1 MHOrooopasust KyJabTypHBIX pacTeHuil. Ponib
CEJICKLIMU B CO3/IaHUU COPTOB PACTEHUIN U OPOJ )KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH
TOMOJIOTHYECKUX PSIAOB B HaclencTBeHHOW n3MeHunBocty H. . BaBuiioBa, ero 3Hauenue
JUISL CENIEKITMOHHOM pabOoTHI.

Metonb! cenekmoHHOM paboThl. IcKkyccTBEHHBIN 0TOOP: MacCOBBIN U
WHIUBUAYAIbHBIN. DTarmbl KOMOMHAIIMOHHON ceneKIuu. VcnbITanue mponu3BoIuTeNei o
MOTOMCTBY. OTOOp MO F€HOTUITY C TOMOIIIbIO OLIEHKH (PeHOTHUIIA IIOTOMCTBA U OTOOP MO
reHoTuny ¢ nomoiusto ananusa JJTHK.

HckyccTBeHHBINM MyTareHe3 Kak MEeTOJ CEJIEKITMOHHOM padoThl. PaguanimoHHbIil 1
XUMHYECKUI MyTareHe3 Kak UCTOYHHK MYyTalud y KyJbTYpHBIX (DOPM OpPraHHU3MOB.
Hcnons3oBanre TEHOMHOTO PEIaKTHPOBAHMIN METOIOB pekoMOnHaHTHRIX JIHK most
MOJIyYECHUSI UCXOJHOTO MaTepraia i CEJIEKLIHH.

[Tomydyenue nomummionaoB. BHyTpuBHmoBas ruGpuan3anus. bim3kopoicTBeHHOE
CKpeIlMBaHue, Wi HHOpUIUHT. HepoacTBeHHOECKpEIUBaHUe, WK ayTOpuauHT. ['eTeposuc
U ero npuunHbl. Mcnonbs3oBanue reteposrca B cenekuuu. OtaanéHHas rudpuau3anus.
[Ipeononenune GecruioAws MEKBUIOBBIX THOPUIOB. JIOCTHKEHHS CENEKIMH PACTCHHU U
YKUBOTHBIX.

«3enénas pesonioyusy.
CoxpaHeHHe U U3Y4YCHHE TE€HETUUECKUX PECYpCOB KYJIbTYPHBIX PACTCHUIHN UX TUKUX



poauyen uisl co3aHusI HOBBIX COPTOB M TMOPUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYD.
H3yuenue, coxpanenue u ynpasienue 2eHemuiecKumMu pecypcamu celbCKOX03aUCmEeHHbIX U
NPOMBICTIOBLIX HCUBOMHDBIX 8 YENAX YIYUUEHUS CYUeCmEYIOWUX U CO30aHUS HOBbIX NOPOO,
JIUHULL U KPOCCO8, 8 MOM YUCTE C NPUMEHEHUEM COBDEMEHHbIX Memo008 HaAYUHbIX
ucciedosanuil, nepedosulx uoell u NepCneKmu8HbIX MexHoaI02U.

JdemoHcTpauuu

IToprpersr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. JIykssnenko, b.
JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuie! u cxembl: «L{eHTpbl IPOUCXO0XKIEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAO0B B HACIIEICTBEHHOW U3MEHYMBOCTHY, «MeTo b
cenekuun», «OTaanéHHas rudpuan3anus»,

«Myrarenes».

Jlaboparopnasi padora «/3yueHue copToB KyJIbTYPHBIX PACTEHUI U IOPOJL
JIOMAIITHUX KUBOTHBIX).

JlabopaTopHas padora «/I3yyeHue METo10B CEIEKIIUU PACTCHUII.

IIpakTnueckas padora «[IpuBrBKa pacTeHUID».

Ikekypeusi «OCHOBHBIE METOJIbI M TJOCTHKEHUS CETIEKIIMU PACTEHUH U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIA YUACTOK, B TEITTUYHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHo10rus ¥ CHHTeTHYeCKAasA OUOJIOTHS

OOBEKTHI, UCTIONIB3YeMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE H TKAaHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTepUCTUKa. TpaaulinoHHast OMOTEXHOIOTUs: XJieOoneyeHue,
[I0JIy4€HUE KUCIOMOJIOYHBIX POJYKTOB, BUHOEINE. MUKPOOMOIOTUYECKUI CUHTES.
OOBeKThl MUKpOOHOIOTHYECKUX TexHoNoTui. [Ipon3BoacTBO Oenka, aMUHOKHCIIOT U
BUTAMHHOB.

CozlaHne TEXHOJNOTMM M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUSIN
KOHCTPYHPOBAHUS TEHOMOB C LIEJIbIO TIOJyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepKALMX HE BCTPEYArOIIUecs B IPUPOJIe OMOCUHTETHYECKUETTYTH.

Kiterounas un:xenepusi. MeToasl KyabTypbl KJIETOK U TKAHEH PACTEHUM U KUBOTHBIX.
Kpunobanku. Comarndeckas ruOpuau3anus 1 coMaTHueckuii smopuorenes. Vcnonb3oBanue
raruIOnJI0B B CENEKUNUH pacTeHul. [lonyuenue moHokioHanvHulx anmumen. Mcnonvzoeanue
MOHOKJIOHANbHBIX U NOTUKTOHATIbHBIX aHmumenl 6 meduyure. VICKycCTBEHHOE
OIJI0/10TBOpeHHE. PEKOHCTPYKIIMS SIMIIEKIIETOK U KJIOHUPOBAaHKE KUBOTHBIX. MeTo
TPaHCIUIAHTAINH SJIEP KIETOK. TexHonocuu 0300posienus, Kyibmueuposanus u
MUKPOKTIOHAILHO20 PA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHas U TeHHast HHKeHepUs. VICKyCCTBEHHBIN CUHTE3 T€HA U
koHcTpyupoBanue pekomOouHantHbiX JIHK. Cosoanue mpanceenuvix opeanuzmos.
JlocTrKEHMSI U TEPCIIEKTUBBI XPOMOCOMHOM U T€HHOW MHXKEHEPUH. DKOJIOTUYECKUE U
ATHUYECKHE TPOOJIEMbl T€HHOW MHKEHEPHUH.

Meaununackue ouotexunonoruu. [loctrenomuas mudposas meauiuaa. [TIP-
JIUarHocThka. MeraboJ0MHBIN aHaIu3, TeHOLEHTPUYECKUI aHaIu3 MPOTEeOMa YeJIOBEKa JIs
OLIEHKH COCTOSIHHS €r0 3/10pOBbs. Mcnonp30BaHue CTBOIOBBIX KJIETOK. TapreTHas Tepanus
paka. 3D-OmonHxeHepus A pa3paboTku GyHIaMEHTaIHHBIX OCHOB METUITMHCKHX
TEXHOJIOTH, CO3JaHUSIKOMIUIEKCHBIX TKAaHEH COUETAaHUEM TEXHOJIOTUI TPEXMEPHOTO
OMONpUHTHUHTA U cKaQOIAMHTA ISl PeLICHHS 3a/1a4 IEPCOHATN3UPOBAHHON MEIULIUHBI.

Co3aHue BEKTOPHBIX BAaKIUH C IENbI0 00ecrieyeHnss KOMOMHUPOBAHHOM 3allUTHI OT
Bo3OyauTeneir OPBU, ycTaHOBICHHE MOJIEKYIISIPHBIX MEXaHU3MOB (DYHKITMOHUPOBAHUS
PHK-conepamux BUpyCOB, BBI3BIBAIOIIUX 0CO00 OMAacHbIE 3a00JI€BaHUS YEIOBEKA U
YKUBOTHBIX.

JdemMoHcTpanuu

Tabmue! u cxemsl: «/crnonb3oBaHNEe MUKPOOPTAaHU3MOB B IPOMBIIILIIEHHOM
MIPOU3BOACTBEY, «KileTouHas nHKeHepus», «I eHHAsIMHKEHEPUSI.

JlabopaTopHasi padora «/3yueHue 00beKTOB OMOTEXHOTOTHI.



IIpakTuyeckas padora «l[lomyueHre MOJOYHOKUCITBIX TPOITYKTOBY.
Jkckypeusi «bnorexHonorus — BaKHeWas IPOU3BOANTENbHAS CHIIa COBPEMEHHOCTH
(Ha OMOTEXHOJOTUYECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHne 1 pa3sBUTHE IBOJIOLMOHHBIX NPeICTABJICHUH B 0H0JIOrHH

OpomonnonHas Teopus Y. Jlapsuna. [Ipennocbuiky BO3HUKHOBEHUAAAPBUHU3MA.
JKusHp n HayuyHas nestenbHOCTh Y. JlapBHHA.

JIBroKy1ue cuiibl 3BONIOLMH BUAOB 110 Y. JlapBHUHY (BBICOKasSMHTEHCUBHOCTD
Pa3sMHOXKEHHUsI OPraHU3MOB, HACIIEACTBEHHAsI U3MEHYHBOCTH, OOpH0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunterndeckoit Teopuu sBotonuu (CTI). HelitpansHas Teopust
sBostorK. CoBpeMEeHHast HBOJIIOLMOHHAs OMOJIorHsl. 3HaUeHHE 3BOIOLIMOHHON TEOpUH B
(bopMHPOBaHNYN €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JdeMoHcTpamun

[Toptpetsr: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.Krobe, Y.
Hapsun, C. C. Yerepuxos, U. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema >xuBoil mpuponasl (mo K. Jlunuero)y,
«JlectHuna *uBbIX cymecTs (1o Jlamapky)», «Mexanuzm (GopMUPOBaAHHS IPUCTIOCOOTCHUI
y pacteHuil u )kuBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myremectsus Y.
Hapsunay», «Haxoaku Y. Jlapuna», «®opmbl 60pbOBbI 3a cyliecTBoBanue», «llopomabl
roinyoei», «MHOroobpasznekyabTypHbIX (opM KanmycThl», «Ilopoabl toManHux
XKHUBOTHBIX», «Cxema o6pa3oBaHust HOBbIX BUJ0B (110 Y. JapBuny)», «Cxema COOTHOILIEHUS
JBYKYIIUX CHJI 3BOJIIOLIMKY, «OCHOBHBIE NIOJIOKEHUSI CUHTETUUECKON TEOPUU IBOJIIOLIM.

Tema 2. Mukpo3BoJIOUMSs U €€ pe3yJIbTaThl

[Tomynsiuys kKak IeMeHTapHas equHUIa 3BOIoIuU. COBPEMEHHBIE METO/IbI OLICHKU
TeHETUYECKOr0 pa3Hoo0pazus M CTPYKTYphl nomyssiuid.l3mMeHeHue reHodoHaa
MOMYJISILIUY KaK 2JIEMEHTAapHOE HBOJIIOIIMOHHOE sIBJIEHUE. 3aKOH N'€HEeTHYECKOI0 paBHOBECUS
JUx. Xapnu, B. Baiin6epra.

OnemeHTapHbIe (DaKTOPHI (JIBUXKYILME CUIIBI) HBOIOIMHA. MyTalimOHHBIN Ipo1iecc.
KomOunaTuBHas n3aMeH4YnBOCTh. Jlpeiid reHoB — cirydaiiHble HEHaIIpaBICHHbIE H3MEHEHUS
4acTOT ajuiesiel B monysiusax. ddext ocHoBaTens. Ipgexm 6ymuliouH020 20pabluKA.
CHuoicenue eenemuuecko2o pasHooobpasus: npudunvl u cieocmeus. Ilpossnenue s¢pghexma
opetigha cenos 8 bonbuux u manvix nonyrayusx. Murpanun. M3omamust momyisiuii:
reorpaduueckas (IpocTpaHCTBEHHasI), OMoIornuecKkas (pernpoyKTUBHas).

EctecTBeHHbII 0TOOP — HanpaBiIAOMUN (HakTop FBOMIOINH. POPMBI €CTECTBEHHOTO
oTOopa: IBMXKYIIUH, CTaOUIM3UPYIOLIN, pa3pbIBatoIuil (TU3pynTUBHEIH). [TosoBoi 0T6OD.
Bo3HHMKHOBEHME U 3BOJIOLNS COLIMATBHOTO MOBEJCHUS )KUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT MUKPOIBOJIOLNHN. Bo3HUKHOBEHNE
npucnocoOIeHui y opranu3mMoB. ApoMopdo3sl 1 uaunoanantauu. [Ipumepst
MPUCIIOCOOTICHUH Y OPraHu3MOB: Mopdosiornyeckue, GU3noIOrnuecKie, OMOXUMUYECKHUE,
noBeieHYeckrue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kxpurepuu u crpykrypa. BunoobpazoBanue kak pe3yiabTaT MUKPO3BOJIIOLINY.
M3onsammst — kimrodeBoit paxtop BumoodpazoBanus. [Iytu u crmocoObl BUm000pa3oBaHUs:
ajuionaTpudeckoe (reorpaduueckoe),cuMIaTpuieckoe (IKOJIOTHUECKOe), «KMIHOBEHHOE)
(monumuionan3anus, rudpuauzanus). JuTenbHOCTh HBOTIOLMOHHBIX IPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOOOpa3HUsI.

Posb 3BOMIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOI0B COXPaHEHHUs
O6uopazHoo0pazns. MUKpPOIBOIOLUS U KOABOJIIOIMS IAPAa3UTOB U UX X0351€B. MeXaHU3Mbl
(hopMUPOBaHUS YCTOWIMBOCTU K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI € HEM.

JdemoHcTpauuu

IToptpetsr: C. C. UerBepukos, 3. Maiip.



Tabmuie! u cxembl: «MyTalMOHHAs U3MEHYUBOCThY, «[loMyNanOHHAsCTPYKTYypa
Buma», «Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepray,

«/IBKyIIIME CHITBI HBOJTIOIIUNY, «DKOJIOTMYECKask U30JISALUS MOMYJISIIIUN CEBaHCKOM
bopenny, «I'eorpaduueckas U30ALMS TUCTBEHHUIIBI CAOUPCKOM U TUCTBEHHUIIBI
naypckoi», «llomynsiiMoHHbIE BOJHBI YMCIEHHOCTH XMIIHUKOBHU XKEPTBY», «Cxema
JEHCTBHS €CTeCTBEHHOT0 0TO0pay, «PopMbl 00pHOBI 3aCyIIIECTBOBAHUEY,
«MHpycTpuanbHelii  MEJIaHu3M», <«OKHBBIE HCKOIAEMBIEY,

«[ToxkpoBHUTENBCTBEHHAS OKPACKa KUBOTHBIX», «[Ipenynpexnaromas okpacka KUBOTHBIX»,
«Puznonoruueckue agantauuny», «lIpucrnoco01eHHOCTs OPraHu3MoB U €€
OTHOCHUTENbHOCTBY, «Kputepuu Buna», «Buabl-IBOHHUKN,

«CtpykKTypa BHJIA B IIPUPOIED, «CnocoObt BUZI000pa30BaHUs,
«["eorpaduueckoe BHUJI000pa3oBaHue TpEX BUJIOB JIaHIbIIIEH»,
«DKOJIOTHYECKOE BHI000pa30BaHNE BUOB CHHUID, «[loNUIUIONABI pacTeHU»,
«KanycTHo-peieunblii THOPHIY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUISKIIMA HACCKOMBIX, dydesa ITHII U 3Bepeit
C MpUMEpaMHU Pa3IMYHbIX TPUCIIOCOOICHUIA, Uydelia MTHII U 3Bepel pa3HbIX BHAOB, Tepbapuu
pacTeHui OIM3KUX BUI0B, 00Pa30BABIINXCS PA3TUYHBIMUA CIIOCOOAMH.

JlabopaTopnasi paGora «BrIsiBIeHIE H3MEHUYUBOCTH Y 0CO0€ OTHOTO
Bujax».Jlaboparopnas padora «lIpucnocoOiaeHust OpraHu3MOB U UXOTHOCUTEIbHAS
11e1ecO00Pa3HOCThY.

JlabopaTopnasi padora «CpaBHeHuUE BUAOB 10 MOPPOIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3Boonusi U eé pe3yabTaThl

MeTtoibl U3yueHus: MaKkpolsBotoLMU. [laneonTonornyeckue MeToAbl U3y4EeHUS
sBosronMu. Ilepexonnbie popmbl U GUITOTEHETUYECKUE PSIIbI OPraHU3MOB.

buoreorpagpuuecknue MmeToabl U3ydeHus 3Boonuu. CpaBHeHUe (Gopsl U GayHb
MaTepUKOB U OCTPOBOB. broreorpaduueckue oomactu 3emiau. Buasl- SHIEMUKH U PETUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTENIbHO-MOP(HOIOTHUECKUE METO bl U3YUEHUS
3BOJIIOLIMHU. ['eHeTnYecKre MEXaHU3Mbl 3BOJIIOLMU OHTOTE€HE3a U MOSIBIIEHUS ABOJIIOIIMOHHBIX
HOBIIECTB. | OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl. PyMMEHTapHbIe OpraHbl U aTaBU3MBI.
MounekynsipHO-TeHeTHUeCKHEe, OMOXMMHUYECKUE U MAaTEMAaTUYECKUE METO/Ibl U3yUEHHS
sBostoIuH. ['omosornyHble reHsl. COBpeMEHHBIE METO/IbI TIOCTPOEHUS (PUIOTEHETHYECKUX
JIePEBbEB.

XPOMOCOMHBIE MYTallMH U 3BOJIIOLUS T€HOMOB.

OO0mure 3aKkOHOMEPHOCTH (TIpaBUiIa) BOJOIUU. [Ipunyun cmenvihyHKYuU.
HeoGpaTumocTs 3BoOLMU. AanTUBHAs paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIOLIUH.

JdemMoHcTpauuu
[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkenb. Tabnuubsl U
CXEMBI: «DunoreneTnueckuit pan JIOILIATU»,

«ApxeonTepurcy», «3Bepo3yobie smepbl», «Cteronedans», «PuHnoGUTHY,
«CeMeHHbIE MaNoOpOTHUKNY, «buoreorpaduueckue 30161 3eMin», «Jpeii KOHTUHEHTOBY,
«PenukTh1y», «HavyanbHble cTagun S MOPHOHATBHOTO PA3BUTHUS TO3BOHOYHBIX  JKUBOTHBIX»,
«['oMonoruuHple W AHAJIOTMYHBIE OpraHbl»,

«PyaumeHTs», «ATaBU3MBI», «XPOMOCOMHbBIE HAOOPHI YesoOBEKa W IIMMIaH3e», «I TaBHbIe
HaIpaBJIeHUs IBOIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH BOTIOITUI.

Ob6opynoBaHue: KOJIEKIMH, TepOapuu, MyJIsHKH HCKOIIAEeMbIX OCTATKOB OPraHU3MOB,
MYJISKU TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYAUMEHTAapPHBIX OPraHOBU aTaBU3MOB, KOJUIEKIINH
HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHe KU3HU HA 3emuie

Hayunble runoTe3bl MpOUCX0KICHUS KU3HHA Ha 3emiie. AOMOTeHe3 U MaHCTIEPMUSL.
JloHay4HbI€ IPECTABICHUS O 3apPOXKIACHUH KU3HU(KPEaLlMOHNU3M). [ unoTes3a nocTossHHOro
camMo3apOo’KJIeHUs )KU3HU U €€ onposepxenue oneitamu @. Penn, JI. Cnamtannanmy, JI.
[Tacrepa. [IponcxoxaeHne »KU3HU U aCTPOOUOIIOTHSI.

OcHoBHBbIE 3Tanbl HeOpraHudeckou sonmonuy. [InanerapHas (reosoruueckas)



IBOJTIOIHSI. XUMUYECKas IBOIIONNS. AOMOTCHHBIN CHHTE3 OPraHUYeCKUX BEIIECTB U3
Heoprannueckux. OnbiT C. Mutepa u I'. FOpu. O6pa3oBanue MoamMepoB U3 MOHOMEPOB.
Koanepsarnas runoreza A. M. Onapuna, runoresa nepsudHoro Oynsona Jlx. Xoinzeiina,
reHeTudeckas runore3a I'. Mémnepa. Pu6osumsl (T. Uek) u rumoresa «mupa PHK» V.
I'un6epra. ®opMupoBanre MEMOpPaH U BOSHUKHOBCHHE IMPOTOKJICTKH.

Hcropus 3emiu u MeTobl €€ nzydeHus. Mickornaembple OpraHu4ecKue OCTaTKH.
I'eoxponomnorust u e€ MeTopl. OTHOCUTENbHAS U A0COTIOTHAATECOXPOHOIIOTHUSI.
['eoxpoHonornyeckas mkana: 30Hbl, 3pbl, IEPUObI, 310XU.HayaibHbIe STanbl OPraHMYEeCKOU
sBositolMH. [TosiBIeHNE 1 3BOIOLUANIEPBBIX KIETOK. DBOIIOLMSA MeTaboIM3Ma.
BoznukHoBeHue nepsbix skocucteM. CoBpeMeHHbIe MUKPOOHbBIE OUOIUIEHKH KaK aHAJIOT
nepBbIxX Ha 3emiie coobmiecTB. CTpoMaToauThl. [IpOKapHOTH 1 9yKapHOTHI.

[Tpoucxoxaenue s3ykapuoT (CuMOMOreHe3). DBOIIOLMOHHOE MTPOUCXOKACHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKIIETOUYHBIX OPraHN3MOB. BO3HUKHOBEHME OCHOBHBIX I'PYIIT
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATaITBI YBOJIOIUH BBICIINX pacTeHHid. OCHOBHBIE apOMOP(H O3Bl PACTECHHIA.
Boixon pactenuii Ha cyuly. [losiBjIeHHE CIOPOBBIX PACTEHUN U 3aBOCBAHUE UMU CYIIIH.
Cemennsie pactenus. [IporcxoxaeHne BETKOBBIX PACTEHUM.

OcCHOBHBIE 3TaIlbl 3BOJIOIUY )KUBOTHOTO MUpa. OCHOBHBIE apOMOP(}O3bI )KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — IOSIBJIEHUE COBPEMEHHBIXTUIOB. [lepBbie
XOpAOBbIE )KUBOTHBIE. JKH3HB B BOjIe. DBOJIOMS O3BOHOYHBIX. [Ipoucxoxaenue ampuouit
u perntuianid. [IporcxoxkaeHre MICKOUTAIINX U NTULL. [IpuHIUI KiTtoueBoro apomMopdosa.
OcBoeHne 6eCr03BOHOYHBIMU M IO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe )xu3HM Ha 3eMJIe 110 3paM U MepuoiaM: apxeH, IpoTepo30i, MaIeo3oHu,
Me3030H, KaitHo30i. O0111as XapakTeprCcTUKa KIMMaTa U Te0JIOTUYECKUX MPOIIECCOB.
[TosiBiieHMe U pacuBET XapaKTEPHBIX OPTaHU3MOB. YTieoOpa3oBaHHe: €ro YCIOBUS U
BIIUSTHUE HA Ta30BBIN COCTaB aTMOC(hEpHI.

MaccoBbie BEIMUPaHUS — IKOJIOTHYECKHE KPU3UCHI TTpouioro. [Ipuanner u
CJIE/ICTBUSI MAacCOBBIX BbIMUpPaHHI. COBpPEMEHHBIA SKOJIOTUYECKUU KPU3HC,ETO
ocobennoctH. [Ipobiiema coxpanenus: OnopazHooOpasus Ha 3emiie.

CoBpeMeHHast cucTeMa OpraHndeckoro Mupa. [IpuHIune! knaccupukanuu
opranu3mMoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoncTpanuu

[Toptpersr: ®@. Penu, JI. Cnamnannanu, JI. Tlactep, U. 1. Meunukos, A.W. OnapuH,
Jx. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuie! u cxeMbl: «Cxema omnbita @. Penny», «Cxema onbita JI. [TacTepa mo
M3Y4YEHUIO CaMO3apOoXAeHUs Ku3HN», «Cxema onsita C. Muinepa, I'. FOpu», «3Jrambl
HEOPraHUYECKOU HBONIOIUNY, «I'€0XpOHOIIOrHYecKas IIKaga,

«HayanbHble 3Tanbl OpraHndeckon IBOMIOIHNNY, «CxeMa 00pa30BaHUSIYKAPUOT MYTEM
cumbuorenesay, «Crucrema KUBOU MpUpoAb», «CTpoeHue Bupycay, «ApomMopdo3sl
pactenuity, «Puarnodguts», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «Mxu», «llanopoTHUKNY,

«["onocemenHnble pacTeHus», «Opranbl IIBETKOBBIX pacTeHUi», «Cxema pa3BUTHS
KUBOTHOTO MHUPa», «ApoMopdo3bl KHUBOTHBIX», «lIpocreiiuey,
«Kumeunomnonoctueie», «llmockue uepBu», «Unenucronorue», «PBIOBD,
«3eMHOBOAHBIEY, «lIpecMmbikaromuecs», «lltumpy, «MiekonuTaromme,
«Pa3BuTHE )XU3HU B apXeCKOil 3pe», «Pa3BuTHe )KU3HU B IPOTEPO30IMCKOI 3pe», «Pa3Burue
JKU3HU B IIAJICO30UCKOM 3pey, «Pa3sBUTHE KU3HU B ME3030MCKOM dpe», «Pa3BuTHe KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPTaHUYECKOr0 MUPay.

O6opynoBanue: repOapuu paCTCHUI Pa3IUYHbBIX OT/IEIOB, KOJUIEKIIMA HACEKOMBIX,
BJIQYKHBIE MPEINapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN UTJIOKOXKHUX, CKEIETHI
MO3BOHOYHBIX KUBOTHBIX, Uydella MITULl U3BEPEH, KOJIEKIIUU OKAMEHEIOCTEH, MOJE3HBIX
HCKOIIAEMBIX, MYJISKA OPraHUYECKUX OCTATKOB OpraHu3MOB. BupTyanbHas jjabopaTtopHast
pabora «MoaenupoBanue onbIToB Musepa—tOpu mo n3ydeHuto abMOreHHOT0 CHHTE3a



OpPTraHUYECKUX COCTMHEHUU B IIEPBUYHON aTMOChepe.

JlaGoparopHas padora «/3yueHue 1 onrcaHrue UCKOMAaeMbIX OCTATKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «3yueHne ocoOOEHHOCTEHN CTPOSHUS PACTEHUH pa3HBIX
OTJIEIIOBY.

IIpakTuyeckasi padora «/3yueHne ocCOOEHHOCTEH CTPOCHUSI ITO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxo:xaeHue YejaoBeka — aHTPOIOreHe3

Pa3nens! v 3a1a4n aHTpOIIOJIOTUK. METO/IbI AHTPOIIOJIOTHH.

CraHoOBIIEHHE NIPEJCTABICHUIN O MPOUCXOKICHUH YETI0BEKA. PeTMrno3HpeBO33peHUsI.
CoBpeMeHHbIE HayUYHbIE TEOPUH.

CX0ACTBO 4en0BEKa € KUBOTHBIMU. CHCTEMATHYECKOE MTOJI0KEHNE YEIOBEKA.
CBuieTeNnbCTBA CXOICTBA YETIOBEKA C dKUBOTHBIMU: CPAaBHUTEIHHO- MOP(HOIOTHYECKHE,
aMOpHOTIOTUYECKHE, PU3U0TIOTr0-OMOXUMHUYECKUE, ToBeAeHUecKue. OTINYMs YeIoBeKa OT
AKUBOTHBIX. [IpIMOXOKIE€HNE U KOMILJIEKC CBSI3aHHBIX C HUM MpU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra M BTOPON CUTHAJIIBHOW CUCTEMBI.

JBuxymiue cuisl (hakTOpbl) aHTPOIIOTeHEe3a: OMOJIOTUYECKUE, COITUATbHBIE.
CooTHomleHrne ONOIOTHYECKUX U COLUAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaIuU aHTpornoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI
(IpOKOHCYIBI) U paHHHUE IMOHTHJIbI — OOIIME MTPEIKH YET0BEKOOOpa3HbIX 00€3bsIH U JIIOJIEH.
ABCTpaJONUTEKU — ABYHOTHE NIPEIKH Jtoeil. YenoBek ymenbli, IepBble U3rOTOBIEHUS
opyauii Tpyaa. YemoBek mpsMOXOISAIINN U TIEPBBIA BBIXOJI JIIOCH 32 peaensl AQpUKH.
UYenoek reiiaenb0eprckuii — o0Iuii Mpe1oK HeaHAepTaIbCKOr0 YelIOBEKa U YeJI0BeKa
pasymHoro. YesnoBek HeaHAEPTAIbCKUI KaK BUJI JIFOAEH XOJOAHOTO KiIMMaTa. YemoBek
pa3yMHBbIIl COBPEMEHHOTI'O THIIA, JEHUCOBCKUM YEJIOBEK, OCBOCHUE KOHTUHEHTOB 32
npeaenamu Adpuxu. [laneoreHeTrka u najgeoreHOMUKA.

DBOJTIOLIMS COBPEMEHHOTO YeJIoBeKa. EcTecTBeHHBIN 0TOOp B MOMYIISLUAX YeIOBEKa.
MyrtaunonHsiii ponecc u nonumopdusm. IlonynsnuoHHbIe BOJIHBL, Apeld reHoB, MUrpanus
1 «3(QPEeKT OCHOBATENN» B MOMYJISALHUIX COBPEMEHHOT0UEI0BEKA.

UYenoseueckue pacsl. [lonstue o pace. bonbine pacsl: eBponeonaHas(eBpazuickas),
aBCTpaJlo-HerpouHas (3KBaTOpHUaIbHasA), MOHTOJIOUIHAs (a3uaTCKO-aMepUKaHcKast). Bpems
U IIyTU pacceseHusl yesnoBeKa o miaHete. EquHcTBo yenoBeueckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YelloBeKa K pa3HbIM YCIOBUAM
OKpy>karolei cpenpl. BiusHaue reorpaduueckoil cpebl U peiida reHoB Ha MOP(POJIOTHUIO U
(U3MOIIOTHIO YellOBeKa.

MexUCUUIUTMHAPHBIE METO/Ibl B (PU3UYECKOM (OMOIOrHYeCKOH )aHTPOIOIOT UK.
DBOJIOIMOHHAS AHTPOIOJIOTUS U TAJIEOAHTPOIIOIOT S UETOBEUECKUX MOMYJISIUH.
buocounansHele nccieoBanys NpUPOsI YenoBeka.lcecieoBanye KOBOIIOLMH
OMOJIOrMYECKOT0 M COLUAIBHOTO B UETIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. {apun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeToIbl aHTPOIIOJIOTUIY, « 0JIOBHON MO3T YeloBeKay,
«YenoBekooOpaszHble 00e3bsIHbIY, «CKeJeT YenoBeKka U CKeJeT IuMIan3e», «PyIuMeHTs u
aTaBU3MbI», «JBIXKYIIME CHIIBI aHTPOIIOr€HE3a»,«DBOJIIOLIMOHHOE JIPEBO YEIIOBEKAY,
«ABCTpaonuTeK», «YelI0BEK yMENbIN»,

«HenoBek  MPSIMOXOIAIINANY, «JleHHnCOBCKHI yenoBek»  «HeaHnepranbiby,
«KpomanboHub», «IIpenkn yenoBeka», «ITallbl 3BOIIOLUN YEIOBEKay, «PacbraenoBekay.
O0GopynoBaHue: MYJISKA OKAMEHEJIOCTEH, IPEIMETOB MaTepUATILHON KYJIbTYPHI

MPEKOB YeJIOBEeKa, penpoayKuuu (pororpadun) KapTHH ¢ MUPOIOTHYECKUMH U
OMOJICHCKUMU CIO’KETaMHU MPOUCXOXKIACHUS YeJIoBeKa, GoTorpaduu HaX0I0K HCKOITAaeMbIX
OCTaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEb UEpEla YEJIOBEKa U Yepena IIMMIIaH3e,
MOJIEJIb KUCTH YEJIOBEKa W KHMCTH IIMMIIAH3€, MOJIEIN TOPCA IPEIKOB YETOBEKA.

JlaGopaTopnasi pa6ora «/3ydeHrne ocOOEHHOCTEH CTPOCHHSI CKeJIeTa YeTIOBEKa,



CBSI3aHHBIX C IPSIMOXOXKACHUEM.

IpakTnyeckas padora «/3ydeHue S3KOJIOrHYECKUX aJanTaluiiueIOBeKay.

Tema 6. JKko10rus1 — HAyKa 0 B3aHMOOTHOLLIEHUSIX OPTaHU3MOB U
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalolel cpeaoi

3apoxieHue U pa3BUTHE SKOJOTHH B Tpynax A. I'ymbonsara, K. @. Pynse, H. A.
CesepiioBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3agauun skosioruu. CBssb
9KOJIOTMHU C IPYTUMHU HaYKaMHU.

Mertonpb! skonoruu. [losnessie HaOMOAEHUSA. DKCIEPUMEHTHI B SKOJIOTHH: IPUPOIHBIE U
nabopaTopuble. MozienupoBaHue B 3KOJOTHH. MOHUTOPHUHT OKPYKAIOIIEH CpeJIbL:
JIOKaJIbHBIN, pErHOHAIBHBIN U TJI00aTbHBIH.

3HauEHUE 3KOJOTUYECKUX 3HAHUN JUIsl YEJIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHNE KAK
OCHOBA CBSI3€H 4EJI0OBEYECTBA C MPUPOL0oH. PDOPMUPOBAHNEIKOIOTMYECKON KyIbTYpBI U
9KOJIOTMYECKON TPaMOTHOCTH HACEJIECHHUS.

JdeMoHcTpamun

[Toptpetsr: A. 'ymb6onbar, K. @. Pynee, H. A. CeBepnios, D. I'ekkens, A.Tencnu, B.
H. Cyxaués.

TabGmuuel u cxemsl: «Pa3nensl 3xonoruny», «MeToasl 3Konorun», «Cxema
MOHHUTOPHUHIA OKPYKAOILEH CPEbD.

JlabopaTopHas padora «H3yuenue METOJI0B 9KOJIOTHYECKUX
HCCIEA0BaHUI».

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkojnorudeckue GpakTopsl U 3aKOHOMEPHOCTH UX jAercTBud. Knaccudukanus
9KOJIOTUYECKUX (PaKTOpOB: abnoTHYecKne, OMOTHYECKHE, aHTpornorennsle. O0uue
3aKOHOMEPHOCTH JIeHcTBUS dKosorndeckux axropos.IIpaBuio munumyma (K. llnpenrens,
10. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue ¢akropbl. CBET Kak sKonoruuecku paxrop. [efictBuepasHbix
YYaCTKOB COJTHEYHOT'O CIIEKTPA HA OPraHU3Mbl. JKOJIOTMYECKHUE IPYNIBIPACTEHUN 1
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUTHANIbHAS poJib cBeTa. DoTonepuoausm.

Temmneparypa kak sxojoruueckuil gpaxrop. JlelcTBre Temneparypbl HAOPraHU3MBI.
[ToikunoTepMHBIE U TOMOWOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIEH CTEHOTEPMHbIE
OpraHU3MBI.

BnaxxnocTs kak axonorudeckuit pakrop. [lpucnocobieHus: pacTeHuit K moaIep>KaHuIo
BojiHOTrO OanaHca. Kimaccudukanus pacteHuil mo otTHomeHuto k Boje. [Ipucnocobnenus
KUBOTHBIX K N3MEHEHUIO BOJHOIO PEKMMA.

Cpenpl 00uTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIIIHASL, TOYBEHHAs, TTIyOHMHHAs
MO/INOYBEHHAsI, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKUEOCOOCHHOCTH cpell OOUTaHUS
opranu3MoB. [Ipucnoco0aeHns opraHu3MoB K JKU3HU B pa3HBIX cpeniax.

buonoruueckue purmbl. BHennue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJIUYHBIE
putMsl. [Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHUH KU3HH.

Kuznennsle popmbl oprann3zMoB. [lonsTue o xu3zneHHou popme. KuzHennole popmbl
pacTeHMI: 1ePEBbsl, KyCTaApPHUKH, KyCTAPHUUKH, MHOTOJIETHHE TPaBbl, OJHOJIETHUE TPABBI.
XKuznennble GOpMBbI KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH
CTpOeHUs 1 00pa3a KU3HHU.

buotnueckue gaktopsl. Bumbl OMoTHYECKMX B3aUMOJACHCTBUN: KOHKYPEHIINS,
XHUITHUYECTBO, CUMOMO3 U ero (hopMel. [1apazutusm, kooneparus, MyTyaansMm,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJ1eOHn4ecTBo). Herpoduueckue B3aumoaeiicTpus
(Tonmmueckue, hpopuueckue, padbpudeckue). 3HaUeHNE OMOTUYECKUX B3aUMOJACUCTBUN JUIS
CYIIECTBOBaHUS OPraHU3MOB B cpejie o0uTaHus. [IpyHIMI KOHKYPEHTHOTO UCKIIIOUEHHUS.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «OKoyorudeckue (GaxTops», «CBETOBOW CHEKTPY,
«IKOJIOTHYECKHE TpyHIIbL KHUBOTHBIX 10 OTHOLIICHHUIO K CBCTY»,
«TennokpoBHbIE KUBOTHBIEY, «X0JIOAHOKPOBHbBIE KUBOTHBIE,

«DPHU3NO0JIOTrHIECKIE ajganrtanguu > KUBOTHBIX)), «Cpenm o0uTaHU OpTraHHu3MOB»,



«buonoruueckue puTMbl», « KuzHennsle popmbl pacteHuit», « KuzneHusie Hopmbl
KHUBOTHBIX», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO  Jiecay,
«enmn nuranus», «XUHUYECTBO», «llapasutuzmy»,

«Konkypenmusny», «Cumonosy, «KommeHcanuzmy.

Ob6opynoBanue: repoapuy pacTEHUI U )KUBOTHBIX, PUCIIOCOOICHHBIX K BIUSHHIO
Pa3IMYHBIX SKOJIOTHYECKUX (aKTOPOB, repOapru CBETONIIOOUBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHH, CBETOOOMBEIC, TECHEIIOOUBBIC M TCHEBBIHOCIUBBIC KOMHATHBIC
pacTenusi, repoapuu U KOJJIEKLIUU TEIUIONIOOUBbBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHHid, dyyderna NTHI] U 3Bepei, TepOdapuu pacTeHUH, OTHOCSIIUXCS K TUTPOdUTaM,
kcepoduram, Me30puTaM, KOMHATHBIE PACTEHHSI TAHHBIX TPYIII, KOJJIEKIIUN KUBOTHBIX,
O0OHUTAIONINX B Pa3HBIX CpeAax, repOdapuu v KOJUICKIIMHA PACTCHUN U )KUBOTHBIX, 0014 IAl0IIIX
YepTaMu MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUNKU3HU, repOapuu u
KOJUICKIIMU PACTECHUH U )KMBOTHBIX PA3JIMUHBIX )KU3HEHHBIX POPM, KOJUIEKITUU KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOACHCTBUSIX.

JlaGopaTopnasi paboTa «BbIsSBICHIE MPUCTIOCOOJICHUI OPTaHU3MOB K BIIMSTHUTO
CBETa.

JlaGopaTopnasi paboTa «BbIsBICHIE MPUCTIOCOOJICHUI OPTaHU3MOB K BIIMSTHUTO
TEeMIIEPATypPhI».

JlabopaTopHasi padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. Jko10rust BUI0B U MOMYJIS Ui

DKOJOTUYECKHE XapaKTepUCTUKU momysiiun. [lomymsius kak Guonornyeckas
cuctema. Poiib HEOTHOPOAHOCTH cpeaibl, PU3ndecKux 6apbepoBU 0COOEHHOCTEN OMOIOTUU
BHJIOB B (OPMHUPOBAHUY MTPOCTPAHCTBEHHOU CTPYKTYPHI MOMysiuid. OCHOBHBIE TTOKA3aTeNn
MONYJISALMH: YACIEHHOCTh, TUIOTHOCTh, BO3pacTHas U MOJIOBAsA CTPYKTYpa, pPOKIAEMOCTbD,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAIIHS. DKOJIOTUUECKAs] CTPYKTYpPa MOIMYJISIUH.
OueHka 4YHMCIEHHOCTU NMONysuud. JInHaMuKa Nomyisiuu u e€ peryisanus. buotnueckuit
MOTEHIMAJ MOMYJISIITUU. MoienupoBaHue TMHAMUKH ronysiui. Kpuseie pocta
YUCJIEHHOCTH nonyisauuu. Kpusble BbKUBaHUS. Perynsuns YncaieHHOCTH NOMYJISUNA: POJib
(bakTOPOB, 3aBUCSIINX W HE 3aBUCAIINX OT IUIOTHOCTH. DKOJIOTHYECKHE cTpaTeruu BuaoB (I-
u K-ctparerun).

[TonsiTue 006 skonoruueckoil Huue Buaa. Mecrooburanue. MHoromepHas MOZeIb
akosiornyeckor HumM Jx.M. Xatunncona. Pazmepsl skonornueckor HuIM. [loreHuuansHas
Y peain30BaHHas HUIIIY.

Bupa xak cucrema nonyssiiuii. Apeansl BUAOB. BUAbl U UX )KU3HEHHBIE CTPATETUN.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEEHUS U MUTpAIUi )KUBOTHBIX. bronornyeckrue nHBa3uu
qy>KEPOJIHBIX BUIOB.

JdemMoHcTpanuu
[Toptper: Ix. . XaTunHCOH.
Tabmuuel u  cxeMpl:  «DKOJOTHYECKUE XapaKTEPUCTUKH MO YJISALAN,

«IIpocTpaHCTBEHHAs CTPYKTYpa MOMYJISIHNY, «B0o3pacTHBIE TUPaAMUIBI TTOMYJISIIHI,
«CKOpOCTh 3aceeHus TOBEPXHOCTH 3EMITH Pa3IMYHBIMHU OpraHU3MaMmy, «Moennb
skonorudeckoi Humm J[x. M. XatauHcoHay.

Ob6opynoBanue: repdapun pacTeHUH, KOJJIEKIIUHA KUBOTHBIX.

Jla6opaTopHnasi padora «IIpucmocoOiaeHus cCeMsIH paCTeHH K pACCEICHUIOY.

Tema 9. Dkos10rUst cO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0rmiectBa opraHu3MoB. bruorneHos u ero ctpykrypa. CBS3u MEKIy OpraHU3MaMu B
ouoreHo3e.

DxocucTema Kak oTkpbiTas cuctema (A. JIx. Tencnn). @yHKIIMOHATBHBIE OJTOKH
OpPraHU3MOB B 9KOCHUCTEME: MPOAYIICHTHI, KOHCYMEHTBI, PeIyLIeHTHI. Tpoduueckrue ypoBHH.
Tpoduueckue nenu u cetu. A6roTnyeckne 0J10KU dKOCUCTEM. [10UBBI U UITBI B 9KOCHCTEMaX.
KpyroBopor BeliecTB 1 HOTOK 3HEPTUU B IKOCUCTEME.



OcHoBHbIE IOKa3aTeau d3KocucTeMbl. buomacca u  mpomykuws.
DKOJOTrH4eCcKHe MUPaMHU/Ibl YUCell, OMOMacChl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguuecxue nepecmpotixu. @uyxmyayuu.
Hanpagiennsie 3akOHOMEpHBIE CMEHBI COOOIECTB — CyKlleccHH. [lepBUYHbIE 1 BTOPHUYHBIC
CYKIIECCUU U UX MPUYHUHBI. AHTPOIIOT€HHbIE BO3/IEHCTBUS Ha cyKleccuu. KinmumakcHoe
coobmiecTBo. bruopaznoobpasue u MosHOTa KPYyrOBOPOTA BEIIECTB — OCHOBA YCTOHYHMBOCTH
COOOIIIECTB.

[TpupoaHbIE 3KOCUCTEMBL. JKOCUCIEMbL 03ED U peK. IKocucmembl MOpeli U OKeAHO8.
Oxocucmemvl myHoOp, 1€co8, cmenell, NyCMblHb.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. Arposkocuctema. ArpoueHos. Paznuuusamexny
AHTPOMOTEHHBIMU U IPUPOAHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucteM. ['oposckas ¢uiopa u
¢dayna. CuHaHTpoOIM3alus ropoJIckoi ¢ayHbl. buonornyeckoe u X03siCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aHMMOJICHCTBUI OPraHU3MOB B
IKOCcUCTeMaX. Poib kackaonozo sgghexma u 6u008- 30ughuxamopos (Kioueswvix 6Ud08) 6
@yHrkyuonuposanuu skocucmem. llepeHoc sHepruu 1 BEIIECTB MEXKAY CMEKHBIMU
9KOCHCTEMaMH. Y CTONYMBOCTh OPraHU3MOB, ITOIYJIALMI U 3KOCUCTEM B YCIOBUAX
€CTECTBEHHBIX M aHTPOIIOTCHHBIX BO3ACHCTBUN. Mexanusmbl 8030eticmeus 3a2psi3HeHull
PA3HBIX MUNOB HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM
VPOBHSAX, OCHOBbI IKOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO208030€eLCTNEUSL.
MeTo10510T1Msl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOI'€HHBIX 3KOCUCTEM.

JdeMoHcTpamun

[Toptper: A. JIx. Tencnu.

Tabmuisl U CXEMBI: «CTtpyKTypa OMOIIeHO3a», «QKocucreMa
LIMPOKOJIMCTBEHHOTO necay, «JxocucreMa XBOMHOTO aecay,
«DyHKIIMOHAJIbHbBIE TpyNIbl  OpraHu3MOB B DKOCHCTEMED, «Kpyrosopor
BEIIECTB B JIKOCHCTEMED, «emn  muTanus(macTOUIIHAS, JETPUTHAS)»,

«OKoNoTUYeCKass MUpaMUJIa ducen», «IKOIOTUYecKas mupaMuaa Oruomacchiy,
«IKojornyeckas mupamuga sHeprumy, «O0pa3zoBanue OonoTay, «llepBUUHAsCYKIIECCHS»,
«BoccraHoBiieHne Jieca 1mociie Toxkapay, «IKOCHUCTeMa 03epay,
«ArpoueHo3», «KpyroBopor BelecTB M IOTOK HHEPTUU B arpoleHO3eY,
«[Ipumeps! ypbo3kocuctem».

O6opynoBanue: repOapuy pacCTeHUA, KOJUIEKIIMA HACEKOMBIX, Uyuena MTHUIl U 3Bepeil,
repOapuu KyJIbTypHBIX U JUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIEITb SKOCHCTEMBI.

IIpakTunyeckas padora «/3yueHue u onrcanue ypooIKOCUCTEMBD.

Jladoparopnasi padora «/3ydeHne pasHOOOpa3usi MEIKUX MOYBEHHBIXWICHUCTOHOTHX B PA3HBIX
IKOCHCTEMAX .

IKCKypcus «DKCKypcHst B TUNUYHBIA  OHOTEOIeHO3 (8 nmyOpasy,
Oepe3HsiK, eTbHUK, Ha CYXOJ0JIbHBIN WM MIOMMEHHBIHN JIYT, 03€p0, 00JI0TO)».

IKeKypeusi «IKCKypcUs B arpodKOCUCTEMY (Ha TMOJI€ WM B TEIUIMYHOEXO3SHCTBO)».

Tema 10. Buocdepa — riodanpHasi IKocUcTEMA

Buocdepa — obmenianerapHast 0005104ka 3eMIIH, TJIE CYIIECTBYET UJIH CYIIECTBOBAJA
XKu3Hb. PazButHe npencraBinenuii o buochepe B Tpynax 3. 3rocca. Yuernue B. U.
Bepnajackoro o 6uocdepe. Obmactu 6uocdeps! u e€ cocran. JKuBoe BeecTBo Ouochepsl u
€ro GyHKIHH.

3aKOHOMEPHOCTH cyliecTBOBaHMs Orocepbl. OcoOeHHOCTH OHOochephl Kak
I00aTbHOM 3KOoCcHCTeMBI. JlMHaMudYeckoe paBHOBecue B 6nocdepe. KpyroBopoTs! BemecT 1
OMOTeOXMMHIYECKHE IUKITBI (yriiepoa, a30Ta). PUTMUYHOCTS siBIeHUI B Orocdepe.

3onanbHOCTH OMochepsl. [lorstue o 6nome. OCHOBHBIE OMOMBI CYIITU: TYHAPA,
XBOWHBIE JIeca, CMEIIaHHBIC U IUPOKOTUCTBEHHBIC JIeca, CTEIH, CABAHHBI, ITyCTHIHH,
TPOMUYECKUE JIeCa, BRICOKOTOphs. Kiumar, pacTUTenbHBINN )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa v QYHKIIHSI )KUBBIX CHCTEM, OIIEHKA UX PECYpCHOTO TIOTEHIIMAA U



OouocepHbIX QYHKIHIA.

JdemoHcTpauuu

IToprpetsl: B. 1. Bepnaackuii, 9. 3rocc.

Tabmuupl u cxemsbl: «I'eocdhepsl 3emny, «KpyropopoT a3oTa B mpupoiey,
«Kpyrosopot yriepona B npupone», «KpyroBopor kuciaopona B IPUPOIE»,
«KpyroBopot Boabl B npupoze», «OcHOBHbIE OMOMBI cymny, «Kinumaruueckuermnosica

3eMim, «Tynnpay, «Taiiray, «CMelIanHbINd JIeC»,
«1InpoKOIMCTBEHHBIN JIecy, «Crenby, «CaBaHHa», «TycTeiasy,
«Tponuueckui jec».
OGopynoBaHue: repOapuu pacTeHui pasHbIXx  OMOMOB, KOJIJICKIIHH

KUBOTHBIX.

Tema 11. YenoBek u okpyxaroias cpeia

DKoJoru4yeckre Kpu3uchl U UX MpuUunHbl. Bo3neiicTBue yenoBeka Ha Guocdepy.
3arpsi3HeHue BO3AYIIHON cpeapl. OXxpaHa Bo3ayxa. 3arps3HeHne BOAHOM cpeapl. OxpaHa
BOAHBIX pecypcoB. Pa3pymienue moussl. OxpaHa MOYBEHHBIX pecypcoB. M3Menenune
KJIMMaTa.

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup.OXxpaHa
PacTUTENLHOTO U )KUBOTHOTO Mupa. OCHOBHBIC TIPUHITUITBI OXpaHbIIpUpoAbl. KpacHbie
kauru. Oco6o oxpansemsie npupoaubie Tepputopuu (OOIIT). Boranuueckue canpl u
300JIOTUYECKUE TapKHU.

OcHOBHBIE IPUHIIHUIIBI YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA U PUPOIBL.
PanronansHoe IpUpOI0NOIB30BAHUE U COXPAHEHHE OMOJIOTHYECKOTOPa3HOOOpa3ust 3eMIIH.
OO6111e 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHYECKUX Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOT'0 KpHU3HCa U €ro BEPOATHBIE MOCIIEICTBUS.

Pa3BuTHe MEeTOJJ0OB MOHUTOPUHTA PA3BUTHUS ONACHBIX TEXHOTEHHBIX MTPOLIECCOB.
Cucmemmbie uccie0o8anus nepexooa K pecypcocoepezaioweli UKOHKYPEeHmMoCnocoOHOol
sHepeemuxe. buonozuuecrkoe paznoobpasue u buopecypcuol. HayuonanvHole
uHgopmayuonHvle cucmemsl, 00ecneyu8aruedocmyn K UHGhopmayuu no COCMoAHUIO
omoenbHuIX U008 U Ikocucmem. OCHOB8bI IKOpeaburumayuy IKocucmem u cnoco608 6opbovL
¢ buonogpesicoeHusmuU. PeKkoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoncTpanuu

Tabmuue! U cxembl: «3arpsi3HeHne aTMocheps», «3arpsizHeHne ruipocheps»,
«3arpsi3HeHue ouBbl», «IlapHUKOBBIN 3 PexT», «Ocodo oxpaHseMble IPUPOIHBIE
TeppuUTopun», «MOoAENIu YIpaBIsIeMOro MUPay.

Ob6opynoBanue: ¢poTorpadun OXpaHsIeMbIX paCTCHUNA U )KUBOTHBIX KpacHol kHUTH
Poccuiickoit @enepanuu, KpacHoil kHUTH pernoHa.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMBI ITOBMOJIOT' I HA
YPOBHE CPEJIJHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUS K PE3yJIbTaTaM OCBOCHUSIO0YJAIOIIIMMHUCS
MIPOrPaMM CPEJTHEro O0IIero 00pa30BaHUs: TUIHOCTHBIC, METANIPEAMETHBIE U MTPEIMETHBIE.

B cTpykType TMUHOCTHBIX pe3ylbTaTOB OCBOSHHS MPOTrpamMMbl IO OMOJIOTHUN
BBIJICTICHBI CIIEYIOIINE COCTABIISIONINE: OCO3HAHNE 00YUYaAIOITUMHUCS POCCHUICKOM
IpaXIaHCKON UACHTUYHOCTU — FTOTOBHOCTU K CAaMOPa3BUTHIO, CAMOCTOSTEIbHOCTU U
CaMOOIIPEICIICHUIO, Haluyue Momueayuu K 00y4eHHI0 OUOJIOTHH, YeleHAnpasieHHoe
passumue BHYTPEHHUX yOEXKIEHUHN JIMYHOCTH HAa OCHOBE KJTIOUEBBIX LICHHOCTEH U
UCTOPUYECKHUX TPAAULIUI pa3BUTHUS OMOIOTHYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCTb
00yyaroluxcsi pyKOBOJCTBOBATHCS B CBOEH JESITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAaMH, MMPUCYIIUMHU CHCTEME OMOJIOTHUECKOro 00pa3oBaHus, Haluyue npasoCco3HAHUSL
9KOJIOTMUYECKOH KYIBTYPBl, CHOCOOHOCMU CMABUMb €U U CTPOUTD KU3HEHHBIE TUIaHBI.



JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS IPOTPAMMBI 110 OMOJIOTHH JJOCTHTAIOTCS B
€IMHCTBE yU4eOHOW U BOCIIUTATEIbHON JESTEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU
pOCCHﬁCKHMH COHOKYJIbTYPHBIMH,UCTOPUYCCKUMHU U JYXOBHO-HPABCTBCHHBIMHA
LEHHOCTSAMHU, IPUHSITHIMHU B 00II€CTBE MTPaBIJIaMU U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT
rpolieccaM caMOIO3HaHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTHUSI, PA3BUTHUSI BHYTPEHHEHN
MO3UIUH JINYHOCTH, MATPUOTHU3MA U YBAXKEHHUS K 3aKOHY U MPAaBONOPAIKY, YEIOBEKY Tpyaa U
CTaplieMy OKOJICHUIO, B3aUMHOTO YBXECHHS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJIEIUIO U TPaJUIUsIM MHOTOHallMOHAIbHOTOHapoaa Poccuiickoit @eneparuu, npupoae u
OKpY>Karollen cpenie.

JIn4HOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeamera «buonorusy qomxKHbI
OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00yYarONIMXCs PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON
BHYTpPEHHEH MO3UIHEH TUYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX
BHYTPEHHUX YOEXK/IEHUH, COOTBETCTBYIOIIUX TPATUIIOHHBIM IIEHHOCTSIM POCCUHCKOTO
o011ecTBa,paciipeHne >KU3HEHHOTO OIbITa U OTbITA IEATEIHHOCTH B MPOIECCE Pealln3aluu
OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCIIUTATEIILHOMN JACATCIIbPHOCTH, B TOM YHCJIC B 4aCTU:

1) rpakaanckoro BocHTAHMSA:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMK 00YYAOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, yBaXKEHUE3aKOHA U
MPaBOMOPSIJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH EATEIHLHOCTH IPU CO3JJaHUH YI€OHBIX
MIPOEKTOB, PEIICHNU YU€OHBIX U MMO3HABATEIIBHBIX 3314, BHITOJTHEHUUONOIOTHUECKIX
SKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEIEIATh COOCTBEHHYIO TTO3UIIUIO TI0 OTHOIICHUIO K SIBJIICHUSIM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIt0JIeH C pA3HBIMH YOSKICHUSIMU, KyIbTYPHBIMU [IEHHOCTSAMUHU
COIMAIBHBIM TOJI0KEHUEM;TOTOBHOCTh K COTPYAHHUYECTBY B MPOIECCE COBMECTHOTO
BBITIOJTHEHUS Y4eOHBIX, TO3HABATENbHBIX U UCCIEA0BATEIbCKUX 3a/1a4, YBAKUTEILHOTO
OTHOIIEHUS K MHEHHUIO ONTMIOHEHTOB MPU 0OCY>KJIECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOTO
coJIepKaHus;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM IEITETLHOCTH;

2) NMATPHOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKOM TPayKIAHCKOM UICHTHYHOCTH,TATPUOTU3MA,
YBaKEHUS K CBOEMY HapOJIy, 9yBCTBa OTBETCTBEHHOCTH miepesi PoauHo#, rop1ocTH 3a CBOM
Kpaii, cBoto PosinHy, CBOM SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIIMOHAIEHOTO
Hapona Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPUPO/IbI,
JTOCTIKEeHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIOCOOHOCTH OILIEHMBAThH BKJIA]] POCCHMCKUX YUEHBIX B CTAHOBIICHUE HPA3BUTHE
OMOJIOTUH, TIOHUMAHUS 3HAYCHUST OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HU
YeloBeKa M COBPEMEHHOT0 O0IIIeCTBa;

unenHas yoexx1€HHOCTh, TOTOBHOCTH K CITYXXEHHUIO 1 3ammuTe OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUMUCKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHUS;

CITOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJAMUTEIISM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MTPUHATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAIULIUSAMU



HaponoB Poccuu;

4) 3cTeTHYecKoro BOCIHTAHHS:

3CTETMYECKOE OTHOLIEHHE K MHUPY, BKIIIOYAs SCTETUKY ObITA, HAYYHOTO UTEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIEHMUIA;

MOHMMAHHE  3MOLMOHATIBHOTO BO3JICHCTBUS ~ KMBOH  Tpupomsl U eé
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJICHHENIPOSIBIIATH KAuecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHUS KYJIbLTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIArONMOTyYHs:

IIOHUMAaHME U peasin3alus 310poBOro u 6€30nacHoOro oopasa Ku3HHU (310poBoe
MUTaHUE, COOII0ICHUE TUTMEHUYECKUX MPABUI U HOPM, COaTaHCUPOBAaHHBINA PEKUM 3aHATUN
U OT/AbIXa, peryyisipHas (pu3nYecKasiakTUBHOCTD), OEPEXKHOI0, OTBETCTBEHHOI'O U
KOMIIETEHTHOI'O OTHOLIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

HNOHUMAaHHMEe IEHHOCTH MPAaBUJI UHIAUBHIyaIbHOIO M KOJUIEKTUBHOI'O 0€3011aCHOTO
MIOBE/ICHUS B CUTYaLUAX, YIPOXKAIOIIKX 3/JOPOBBIO U JKU3HU JIIOEH;

0CO3HAHME MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIUEK(YHOTPEOICHUS aIKOroJis,
HapKOTHUKOB, KYpEHHUs);

6) TpynoBoro BocnuTaHus:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOI00UE; TOTOBHOCTh K

AKTUBHOW JIESITEILHOCTU TE€XHOJIOTHYECKON M COLUUAIBHOU
HaMpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMHPOBATH, IJIAHUPOBATH M CAMOCTOATEIHHO BHITIOTHATH
TaKylo JesITeIbHOCTD;

MHTEpEC K pa3InyHbIM cepam MpodhecCHOHATBHONW JesTeIbHOCTH, YMEHUE COBEpIIATh
OCO3HaHHBIN BRIOOP OynyIiei mpodeccun u peaTn30BbIBATbCOOCTBEHHBIE KU3HEHHBIC
TUJTaHBbI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO Ha MPOTSKEHUU Beell
KHU3HU;

7) 2K0JI0rHYeCcKOro BOCIIHTAHMS:

HKOJIOTMUYECKHU 1e1ecO000pa3HOe OTHOLIEHHE K MPUPOE KaK UCTOUYHUKYKU3HHU Ha
3emiie, OCHOBE €€ CyIIECTBOBAaHMS;

MOBBILICHHE YPOBHS AKOJIOTMUECKON KYJIbTYpbl: MPUOOPETEHHE ONbITA IUTAHUPOBAHMS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MOCJIEICTBHUI JIs1 OKPY’KaIOIIEH CpeIbl;

OCO3HaHHUE IN100aJbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTei UX pelieHus;

CIOCOOHOCTh MCIIOJIB30BaTh MPHOOpETaeMble IPU U3YUYEHUH OMOJIOTHH 3HAHUS U
YMEHHUS U PELICHUH MPOOJIEM, CBSI3aHHBIX C PallMOHAIBHBIM IIPUPOA0NOIB30BaHUEM
(cobnroienre mpaBuil IOBEICHUS B IPUPOJIe, HAPABICHHBIX HA COXPAaHEHHE PABHOBECHS B
HKOCHCTEMAX, OXPaHy BUJIOB,9KOCHCTEM, OHOCHEPHI);

AKTUBHOE HENPUATUE AEUCTBUN, IPUHOCSIINX BPEI OKPYKAIOIIEH IPUPOIHON Ccpee,
yYMEHHE NMPOTHO3UPOBATH HEOIATOMPUITHBIE 3KOJOTHUYECKHE TTOCIIEICTBUS
MpeNPUHIMAEMBIX JEHCTBUI U MPEIOTBPALATh HX;

HaJIMYUE Pa3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYIbTYpPHI, ONbITA
JEeSATEIbHOCTH SKOJIOTMUYECKOM HAMPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B
MM03HABATEIbHON, KOMMYHUKAaTUBHOM U COIIMATIbHON NMPAKTUKE, TOTOBHOCTH K YYacCTHIO B
MPaKTUYECKOU JIEATETbHOCTH IKOJIOTHYECKOI HApPaBIEHHOCTH;

8) nenHocTH Hay4HOr0 MO3HAHMSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA TUAJIOTEKYIBTYP,
CITIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B IOJIMKYIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHHE S3bIKOBON M YUTATEIBCKOM KyJIbTYphl KaK CPEeICTBa
B3aUMOJCHCTBHS MEX/1y JIOIBMH U TIO3HAHUS MUDA;

NOHUMaHMe creun(UKU OMOJIOTUHU KaK HayKH, OCO3HAaHUs €€ poiH B (HOPMUPOBAHUH



PaIMOHATIFHOTO HAYYHOTO MBITIICHUS, CO3/IaHUH IIEIOCTHOTO MIPEICTABICHHS 00
OKpY>KarollleM MUpPE KaK O €JMHCTBE MPUPOJIbI, UeJIOBEKa U 00IIeCTBa, B TO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOOIEM COXPaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTUH I COBPEMEHHOM IMBUIU3ALIUU:
o0ecrieueHrst HOBOTO YPOBHS Pa3BUTHUSI MEIHUIIUHBI, CO3aHUE MTEPCTICKTHBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX PEelIaTh PECYpPCHbIE IPOOIEMbI PA3BUTHS YEJIOBEUYECTBA, IOUCKA
MyTel BBIXO/A U3 II00ATBHBIX YKOJIOTHYECKUX MPOOJIeM B 00ecTieueHus epexoa K
yCTONYMBOMY Pa3BUTHIO, PAIMOHATLHOMY HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U
(hOpMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MMOJIYYEHUU OMOJOTUYECKUX 3HAHUN B LENSIX MOBBILICHUS
o0IIeH KyIbTYpBhl, ECTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOHM YacTH
(GYHKIIMOHATIBHOW IPaMOTHOCTU oOyuaromuxcs, popMupyemMoi npu u3y4eHuu OHOJIOTHH;

MOHUMaHHWE CYIIHOCTH METOJOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HUCHOJIb30BaTh MOJydaeMble 3HAHUS AJIsaHANN3a U OObSICHEHUS SBICHUMA
OKPY’KaIOIIEer0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUM, YMEHUE JieJlaTh 000CHOBAHHbBIE
3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOMINXCS JAHHBIX C IIENbIO MOTYyUeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENTFHO HUCIIOJIB30BAaTh OMOJIOTHYECKHE 3HAHUS JJIsI PELICHHS
po0JIeM B peabHBIX )KU3HCHHBIX CUTYaIUSX;

OCO3HaHHE IEHHOCTU HAYYHOU AESITebHOCTU, TOTOBHOCTH OCYIIECTBISTH TPOSKTHYIO
Y UCCJIEI0OBATENBCKYIO IEATEbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K
AKTUBHOMY TTOJIYYEHHUIO HOBBIX 3HAHUM 1O OMOJIOTUU B COOTBETCTBUHU C KU3HCHHBIMU
MOTPEOHOCTSAMHU.

METANIPEJMETHBIE PE3YJIBTATHI

MertanpeameTHple  pe3yabTaThl ~ OCBOGHHMsI  y4yeOHOTO  mpeaMera
«buonorus» BKIIOUYAIOT: 3HAYUMBIE 17151 (HGOPMUPOBAHUS MUPOBO33PEHHUS 00YUAIOIINUXCS
MEXTUCIUTITHHAPHBIC (MEXKIIPEMETHBIC) O0IEHAYIHBICTTOHATHS, OTPAXKAIOIIHE
[[EJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CHEIU(PUKY METOAOB MMO3HAHUS, UCTIOIH3YEMbIX B
€CTECTBEHHBIX HayKax (BEIEeCTBO, HEPTHUS, SIBJICHHE, MPOIECC, CUCTEMA, HAYYHBIN (akKT,
MIPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsI, UCCIIeI0BaHIE, HAOMIOICHHE,
W3MEPEHHE, SKCIIEPUMEHT U JIPyTHE); YHUBEPCAIbHbIC YUeOHbIE eiCTBUsI(TIO3HABATEIbHEIE,
KOMMYHHKATHUBHBIC, PETYISATUBHEIE), o0ecnieunBaroue GopmMupoBaHue GyHKIIHMOHATLHON
TPaMOTHOCTH ¥ COIIMAIbHON KOMITETCHIIMH O0YUYarOIINXCS; CTIOCOOHOCTh 00yUJarOIIMUXCs
HCIOJIb30BaTh OCBOCHHBIE MEXKAUCIMILTUHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCalIbHbIC YIeOHBIC JCHCTBUS B IO3HABATEIIHHOW U COITUATTBHOM MPAKTHKE.

B pesynbpTaTe nzydeHus OMOJIOTHH Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus y
oOyuatoierocst OyayT chopMUpOBaHbBI TTO3HABATENbHBIE YHUBEPCATbHbIC YueOHbIC ACHCTBHS,
KOMMYHHKATHBHBIC YHHUBEPCATbHBIC ydeOHBIC JICHCTBHS, PETYJIATUBHBIC YHUBEPCATbHBIC
yueOHbIe AeUCTBUSI, COBMECTHAS JESTEILHOCTD.

MertanpeaMeTHbIC PE3yIbTaThl OCBOCHUS TPOTPAMMBI CPEHETO 001IeT0 00pa30BaHUS
JIOJKHBI OTPaKaTh:

ORJ1ajieHHe YHHUBEPCAJbLHBIMH YU€OHBIMH MO3HABATEIbHBIMY I CTBUSIMU:

1) 6azoBble loruueckue aeicTBHs:

CaMOCTOSITENILHO (POPMYIIMPOBATH U aKTyaJIM3UPOBATh MPOOIEMyY, pacCMaTpUBATh €€
BCECTOPOHHE;

MCIIOJIb30BaTh IPU OCBOCHUH 3HAHUH MPUEMBI TIOTHIECKOTO MBIIUICHHS (aHAIHN3a,
CUHTE3a, CPaBHEHMUsI, KiTacCH(UKAIINK, 0000IIEHHUS ), PACKPBIBATH CMBICI OMOJIOTHYECKUX
MOHATHH (BBIICTATH UX XapaKTepHbIC TPU3HAKH,yCTAHABINBATH CBSI3U C IPYTHMH
TIOHSATHSIMH ),

OTIPEICIISATH LENH JeSTEILHOCTH, 3a/1aBast apaMeTPhl U KPUTEPUU UX TOCTHIKEHUS,



COOTHOCHUTB PE3YJIBTATHI JEATEIBHOCTH C IIOCTABIEHHBIMU LEISMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS 17151 O0BsICHEHHS (PAKTOB USBJICHUHN KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, I€TYKTUBHBIC, [10 AaHAJIOTUN),
BBISIBJISITH 3AKOHOMEPHOCTH M IIPOTUBOPEUNS B PACCMAaTPUBAEMBIX SIBICHMSIX,
(GbopMyIHpOBaTh BHIBOJIBI M 3aKITIOUECHUS;IPUMEHSATH CXEMHO-MO/ENIbHbIE CPEICTBA IS
MIPECTABICHUACYIIECTBEHHBIX CBS3€H M OTHOIICHHUH B M3y4aeMbIX OMOJIOTHYECKUX
00BEKTaX,a TAaKKE MPOTUBOPEUUN PA3HOTO POJIa, BBISIBICHHBIX B Pa3IMUHbIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH PEHICHUs IPOOIEMbI C YIETOM aHAIU3a UMEIOIUXCSI
MaTepUaIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B I€ATEIBbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISM,
OLICHUBATh PUCKH ITOCIIEICTBUM IEATEIBHOCTH;

KOOPJMHHUPOBATH U BBHIMIOIHATH PAa0OTY B YCIOBHSIX PEAIbHOTO, BUPTYAJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE IIPU PEILICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBble HCCIeA0BATEIbCKHE AeHCTBUS:

BJIAJICTh HAaBBIKAMH Y4EOHO-HCCIIEIOBATEIBCKON U TPOSKTHONACATEIBHOCTH,
HaBBbIKAMU pa3pereHus npodsieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY
MOMCKY METOJIOB PEIICHHSI TPAKTHYECKHUX 3aJ1a4, IPUMEHEHHIO Pa3JInNYHBIX METOI0B
MO3HAHUS;

UCTIOJIB30BaTh PA3IMYHBIC BU/BI IESTEILHOCTH T10 TTOJYYEHUIO HOBOTO 3HAHUS, €TO
UHTEpIpeTaluy, Npeodpa3oBaHUIO U IPUMEHEHHIO B YUE€OHBIX CUTYallUsAX, B TOM YUCIIE IPU
CO3JIaHUH Y4EOHBIX U COIMAIBHBIX IPOSKTOB;

(dbopMHpOBaTh HAYYHBIM TUI MBIIIJICHUS, BIaJIeTh HAYYHOHTEpPMHUHOIOTHEH,
KITIOYEBBIMH MTOHATUSMHI U METO/IaMHU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BaTEIIbHON e TEIbHOCTH U
KU3HEHHBIX CHTYaIlUsX;

BBISIBJISATH IPUYNHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIU3UpPOBaTh 3a/1auy, BbIIBUTaTh
THIIOTE3Y €€ PelIeHHs, HaXOIUTh apTyMEHTHI IS IOKa3aTelIbCTBA CBOMX YTBEPKIACHUH,
3aJaBaTh NapaMeTpbl U KPUTEPUU PEIICHUS;

AQHAJTM3UPOBATH MOYUYECHHBIE B XOJI€ PEIICHUS 33/1a4H PE3yIbTAThl, KPHTUYCCKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OIICHUBAThH IIPUOOPETEHHBIH OIBIT; OCYIIECTBIATh

LeJIEHAPABJICHHBINA MTOUCK MEPEeHOca CPEACTB U CIOCO0O0B
NencTBUS B MPOGECCHOHATBHYIO CPEY;

yYMETh MEPEHOCUTh 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO0 00JIacTh
KHU3HENIEATSTbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 001acTeil; BBIIBUTaTh HOBBIC

UJeH, peaaraTb OpUrHHANbHbIE TOJIXOAbI U PELICHHUS,

CTaBHUTH MPOOJIEMBI U 3a/1a4H, JIOTYCKAIOIINE b TEPHATHBHBIC PEIICHHS.

3) pabora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PAIMYHBIX UICTOYHHKAX HH(OpMaLn (TEeKCTe yueOHOTo nocoous,
HAYYHO-TIONYJISIPHON JIUTEPAType, OMOIOTHYECKHIX CIIOBAPSX U CIIPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHeTe), aHanu3upoBaTh HHPOPMALIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEICTABIICHHSI, KPUTHYECKH OIICHUBATh €€ JJOCTOBEPHOCTH M
HETMPOTUBOPEUUBOCTb;

(opMynHpOBaTh 3aIPOCHl U MPUMEHATh Pa3IMYHbIE METObI IIPU MIOUCKE HOTOOpE
Ouosiornyeckoil uHGopMaIy, He0OXOIUMOM JJIsT BBINOJIHEHHS YUeOHBIX 3a7ay;

nproOpeTaTh ONBIT UCIIOIB30BaHHsI HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IIMYHBIX TTOMCKOBBIX
CHCTEM;CaMOCTOSTENILHO BEIOMPATH ONTUMANIbHYIO (DOPMY ITPEACTABICHHS OMOIOrMUECKON
uHpopmanuu (cxemsl, rpaduKy, AUarpaMmbl, TAOTUIBI, PUCYHKU U IPYTOe);



UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJICTBA IIPU PabOTe COMOIOTUIECKOM
uH(popMaLen: TPUMEHITh XUMUYECKHe, (PU3MUecKre U MaTeMaTUYeCKUe 3HaKU U CUMBOJIBI,
dbopMyIibl, a00peBUaTypy, HOMEHKIIATYPY, UCIIOIB30BaTh M MPeoOPa30BhIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3alIUTHl MHPOPMAIUU, HHPOPMAITHOHHOM
0€30MMacCHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHbIMM KOMMYHHMKATUBHBIMHY J1eCTBUSIMU:

1) o6mennue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX cepax >KU3HH, aKTUBHO y4acCTBOBATH B
JMajiore Wi IUCKYCCUH TI0 CYIIECTBY 00CYKaeMOM TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY>KJICHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MTPEAJIaraeMou 3ajaut, y4YUThIBATh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMK IPYrUX YYACTHUKOB JUAJIOTa WM JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CpeicTBA OOLIECHUS, TOHUMATh 3HAYEHHUE COLIMATTbHBIX
3HAKOB, MTPEAMOCHIIIOK BO3SHUKHOBEHHSI KOH(DIMKTHBIX CUTYaIlUH, yMETh CMSATYATh
KOH(MIIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIECHMS ¥ B3aUMOJICHCTBUS, IOHUMATbHAMEPECHHS
JIPYTUX JIIOJIeH, IPOSBIISATH YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOM
dbopMe hopMyIIMPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHas JeATeJbHOCTD:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHON W MHAMBHUAYAJTbHON paObOTHI
IIPU pelIeHUH OMOJIOTHUYEeCKON TPpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD TPUMEHEHHUSI
TPYNMNOBBIX (POPM B3aUMOIEHCTBUS MIPH PEIICHNH Y4eOHOH 3a1a4u;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JACHCTBUM C yU4ETOM OOIIMX UHTEPECOB U
BO3MO’KHOCTEHN Ka)KJIOTO 4JIEHA KOJUIEKTUBA;

MPUHUMATH 1IETTH COBMECTHOM JICSITEIbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH
JEUCTBUSA 110 €€ JOCTUKEHHIO: COCTABJIATH IIJIaH JECUCTBUMN, PACIIPEIEIATh POJIU C YUETOM
MHEHHI YYaCTHHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOUN pabOTHI;

OIICHMBATh KAUeCTBO CBOETO BKJIAJa U KaKJOT0 yYaCTHUKA KOMaHIbI B 00Ut
pe3ysabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UEH C MO3UIIUU HOBU3HbBI, OPUTUHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATErMUECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYaLUsX,
MIPOSIBJISITH TBOPUECTBO M BOOOPaKEHHE, OBITHh HHUITHATHBHBIM.

OBJajleHHe YHHBEPCAJbHbIMH PeryasiTUBHBIMH J1€fiCTBUSIMH:

1) camoopranusanus:

WCITOJTH30BaTh OMOJIOTMYECKUE 3HAHMS JIJIS BBISBIICHUSI IPOOJIEM U UX PEIICHHS B
KU3HEHHBIX U Y4eOHBIX CHUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBBIE M CMBICIIOBBIC YCTAHOBKH B
CBOUX JIEUCTBUSX U MOCTYIKAX MO OTHOIIECHUIO K )KUBOUM MPUPOE,CBOEMY 310POBBIO U
3JI0POBBIO OKPYKAIOIIHNX;CaMOCTOSITEIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JI€SITEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTAaBUTH U POPMYITHUPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BaTEIbHON
NESATETLHOCTH U KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEUICHUS MPOOIEMBI C YUETOM UMEIOITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEIOYTCHUIH;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMKH1 y4e0HOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pELIEHHUE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

Croco6cTBOBaTH (HOPMUPOBAHHIO ¥ MIPOSIBIICHUIO ITUPOKOH IPYIUIIIHN B PA3HBIX



00JIacTsIX 3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENbHBINA UKYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPO.Ib:

JAaBaThb OLICHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3Y/ILTATOB HEJIAM;

BJIa/IeTh HABBIKAMH MO3HABATEILHOM ped)IeKCHH KaK OCO3HAHHS COBEPITAEMBIX
HeﬁCTBI/Iﬁ N MBICJIUTCIIBHBIX ITPOLUCCCOB, UX PE3YJILTATOB U OCHOBaHI/If/’I, HUCIIOJIB30BATh
TIpUEMBI pehIeKCHH TS OIIEHKH CHTYAIluH, BHIGOPA BEPHOTO PEIIEHNS;

YMCTb OLICHUBATb PUCKH 1 CBOCBPCMCHHO IMPUHUMATDL PCHICHUSA 11O UX CHUKCHUIO,

NIPUHAMATH MOTHBBI M apTYMEHTHI JIPYTUX MPH aHATH3€ Pe3ybTaToB NAesTETbHOCTH;

3) npunsTHE ceds U IPYTHUX:

IIPUHUMATH ce0s, TOHMMask CBOU HEIOCTATKU U JOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apryMEHTHI JPYIUMX NPH AHAIA3E PE3YJIbTATOBIEATEIBHOCTH;

IIPU3HABATH CBOE IIPABO U MIPABO APYIHX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TIO3ULIUH JPYTroro 4YeJ0BEKa.
HNPEIAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS COJIEpXKaHHs y4eOHOro TmpeaMera
«buonorus» Ha yriyO0JIE¢HHOM YPOBHE OPHEHTHPOBAHEI HA 00€CIIeYeHIE MPOPUIBHOTO
oOyuenus: oOydaromuxcs Ouonoruu. OHU BKITIOYAIOT: celU(pUUecKue i OMOI0THU
Hay4YHBIC 3HAHUS, YMCHHUS U CTIOCOOBI JICWCTBUI 1O OCBOCHHIO, HHTESPIIPETAIUH H
peoOpa3oBaHUIO 3HAHWM, BHUJIbI JICATEIHHOCTH I10 IMTOJYUYCHUIO HOBBIX 3HAHUN M UX
MIPUMECHCHHIO B PA3JIUMYHBIX YICOHBIX, 4 TAK)KE B PEATTbHBIX )KU3HCHHBIX CHTYAIIHIX.
[IpenmeTHbIe pe3ybTaThI IPEICTABICHBI 110 T'0JIaM H3Y4YCHUSI.

[IpenMeTHBIC pe3ynbTaThl OCBOCHHUS y4deOHOTO TpenMera «buonorus» B

10 knacce nomxubl 0TpaXKarh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK,
B (popMUpOBaHUY €CTECTBEHHO-HAYUYHON KapTUHBI MUPA, BIIO3HAHUU 3aKOHOB MPUPOJIBI
pelieHny mpobiieM palMoHATBHOTO MTPUPOIONOIB30BaHUS, O BKIIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX Bpa3BUTHE OMOJIOTUY;

BJIaJICHHE CUCTEMOI OMOJIOTHYEeCKUX 3HAaHUN, KOTOpasi BKIIOYAET: OCHOBOIOJATAI0IIINe
OMOJIOTUYECKHE TEPMHUHBI U MOHSITHS (3KU3HB, KJIETKA,0pTaHU3M, METa00JIU3M, TOMEOCTa3,
CaMOpETyJIALINS, CAMOBOCIPOU3BEACHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pasButue), Ononorndeckue teopun (kierounas reopus T. [lIsanna, M. [llnelinena, P.
BupxoBa, xpomocomHasiTeopust HacneacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunosa —
0 IIEHTPax MHOTO00pa3Hs ¥ MPOUCXOXK/ICHUS KYyIbTYPHBIX PACTCHUM ), 3aKOHBI
(emMHOOOpPA3Ms MOTOMKOB IEPBOTO MOKOJICHHUS, PACIICIUICHHS], YUCTOTHI TAMET,
HE3aBUCUMOTr0 HacieaoBaHus I'. Menaens, rOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHOMN
m3menunBocTy H. V. BaBunosa), npuHIuNIbI (KOMIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMHU HAyYHOTO MTO3HAHMUSI, UCTIOTIh3YEMBIX B
OMOJIOTUYECKHX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHHE, HA0II0IeHNE,
9KCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHbIE TPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM UHCJIe OaKTepuii, TpHOOB,
pacTeHui, ®KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB UCUCTEM OPraHOB PACTEHUH,
YKUBOTHBIX, YEJIOBEKA, MPOIECCOBKUZHENCITEIILHOCTH, TPOTEKAIOIUX B OPraHU3Max
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa, OMOIIOTMYECKUX TMPOIIECCOB: 0OMEHa BEIIECTB
(MeTabom3M), IpeBpaICHHS YHEPTUH, OpOKEHUS, aBTOTPOGHOTO U TETePOTPO(HHOTO THIIOB
nuTaHus, POTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Mei03a, raMeToreHe3a, SMOproreHesa,
MOCTAIMOPHUOHAIBHOTO PA3BUTHS, PA3MHOKEHHUSI, UHINBUAYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBHUS TEHOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIIMBATh B3aMOCBS3U MEXy OpraHOUJaMH KJIETKH U UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKAHEH M UX (QYHKIMSIMH, MEXIY OPTaHAMU U CUCTEMAMHU



OpPraHOB y pacTEeHUil, )KUBOTHBIX U YEJIOBEKA U MX (PYHKIUSAMHU, MKy CUCTEMaMHU OPTraHOB U
X QyHKIMSIMH, MEXY dTarlaMyd oOMeHa BEIIECTB, dTalaMH KJIETOUYHOTO IIUKIA U
KU3HEHHBIX IIUKJIOB OPTaHU3MOB, 3TallaMH SMOPHOHAILHOTO PA3BUTHUS, TEHOTUIIOM H
dheHoTumnom, GeHOTUIIOM U (PaKTOpaMH CpeIbl OOUTAHUS;

YMEHUE BBISBIATH OTIUYUTENIbHBIC IPU3HAKHU J)KUBBIX CHCTEM, B TOM YHCJIEPACTCHHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY IS I0KA3aTeIbCTBA POACTBA OPraHM3MOBPa3HbIX
CHCTEMaTUYEeCKHX TPYII;

YMEHHE pelIaTh OMOJOTHUYECKHE 3a/1a4H, BBIABISATh IPUUUHHO- CIIE/ICTBEHHBIEC CBA3U
MEX]y UCCIIETYEMBIMH OMOJIOTHUECKUMHE MPOLECCAMU H SBJICHHUSIMH, J€TaTh BEIBOIBI U
MIPOTHO3bI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBINOJHATH J1a00paTOPHBIE U IPAKTUYECKUE pabOThI, COOII0IaTh IPaBUiIa IIPU
paboTte ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIBUTATh TUIIOTE3bI, IPOBEPATH X IKCIIEPHUMEHTAILHBIMUCPEACTBAMH,
dbopMynupys Leib UCCIe0BaHuUs, aHATM3UPOBATD MOJYYEHHBIE Pe3yIbTaThl U JENIaTh
BBIBO/IBI;

YMEHHE y4acTBOBATh B yUeOHO-UCCIEA0BATEILCKOM paboTe M0 OMOJIOTHH, SKOJIOTHH U
MEIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOINYHO MPEACTABIATh
MOJIy4YE€HHBIE PE3YNIbTAThl HA YUEHUYECKUX KOH(DEPEHIIHSIX;

YMEHHE OLICHUBATh 3TUYECKUE ACIIEKThl COBPEMEHHBIX MCCIIE0BaHUN B 00JaCTH
OMOJIOTHUM M METUIMHBI (KJIOHHPOBAaHUE, MCKYCCTBEHHOEOILIOIOTBOPEHHE, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JJaHUe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliel npodeccnoHaIbHON
JeSITEIbHOCTH B 00J1aCTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CETTLCKOTO
XO03sICTBA, MUIIEBOI MPOMBIIIIIEHHOCTH, YIITyOIsTh M0O3HaBaTEIbHbII HHTEPEC,
HaIpaBJIEHHBIN HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPO(ECCHu U TPOIODKEHNE
OMOJIOTNYECKOT0 00pa30BaHUSAB OPraHU3ALUAX CPEAHET0 NIPOPECCHOHATBHOTO U BBICILIETO
oOpazoBaHus.

IIpenmeTHble pe3ynbTaThl OCBOEHMs ydeOHoro mpeamera «buosnorus» B
11 xnacce nomxue! oTpaxarh:

c(OpMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIU OUOJIOTMH B CUCTEME €CTECTBEHHBIX HayK,
B (DOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHbBI MUPA, B IO3HAHUH 3aKOHOB
MPUPO/BI U PEIICHUH SKOJIOTMYECKUXIIPOOIEM YETIOBEUECTBA, a TAK)KE B PEILIEHUU BOIIPOCOB
palnMoHaIBFHOTO IPUPOAONOIL30BaHNUS, H B (DOPMUPOBAHUH LIEHHOCTHOT'O OTHOIICHHUS K
MpHUpo/ie, OOIIECTBY, YEIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX- OMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BIAJETh CUCTEMON OMOIOTHYECKUX 3HAHUN, KOTOpasi BKIIOYAET ONpPEIeICHUS
Y TIOHUMAaHUE CYIIIHOCTH OCHOBOIIOJIAraloNIMX OMOJIOTMUECKUXTEPMUHOB U IOHATHH (BU,
aKocucTeMa, onocdepa), buosornueckue Teopun (dBooruonHas Teopus Y. lapsuna,
CHUHTETHYECKasi Teopus 3BOIIONNHN), yueHus (A. H. CeBepuioBa — 0 myTAX U HapaBJIECHUAX
sBomtoniuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TEHETHYECKOTO paBHOBecHs J[XK.
Xapnuu B. Baitn6epra, 3aponsimenoro cxoactsa K. M. bapa), npasuna (muaumyma HO.
JInbuxa, 5KOJIOrHYecKOl MUpaMuIbl SHEPTUH ), TUIIOTe3bI (runoTe3a «mupa PHK» V.
I'unbepra);

YMEHHE BJIaJIETh OCHOBHBIMU METOJJaMU HAYYHOT'O [TO3HAHUS, UCIIOIb3yEMBIMU B
OMOJIOTMYECKUX MCCIIEJOBAHUSAX KUBBIX OOBEKTOB U SKOCUCTEM (OMUCAHUE, H3MEPEHHE,
Ha0II0/IeHNe, SKCIIEPUMEHT), CIOCOOAMUBBISBIICHUS U OLIEHKU aHTPOIIOTeHHBIX U3MEHEHHI B
IIPUPOJIE;

YMEHHE BBIACIATH CYIECTBEHHBIEC MPU3HAKU: BUJIOB, OMOTE€OIIEHO30B, IKOCUCTEM U
orocepsl, CTAOMITH3UPYIOLIETO, TBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
AJIJIONIATPUYECKOT0 U CUMIIATPUUYECKOT0 BUI000PAa30BaHUS, BIUSHUS ABIKYILIUX CHII
HBOJIIOIMH HA TeHO(OH T MOMYISIUH, TPUCIOCOOICHHOCTH OPTaHU3MOB K Cpezie OOuTaHMs,



Yyepe10BaHUSHAIIPABICHUN YBOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B
9KOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEX]Iy IIPOLIECCAMU HBOJIIOLNU, JBUKYIIUMH
CHJIaM{ aHTPOIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U MPUCIIOCOOICHUSIMHU K HUM
OpPTraHU3MOB;

YMEHHE BBISBISATH OTIMYUTEIbHBIC TPU3HAKHU )KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTD
BUJIOB K cpezie 00uTaHus, abMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCUCTEM,
B3aMMOCBS3€i OPraHu3MOB B COOOIIECTBAX,aHTPOMOTCHHBIX U3MEHEHHI B AKOCHUCTEMAaxX
CBOGH MECTHOCTH,;

YMEHHE UCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHUECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeNbCTBA POJCTBA OPraHU3MOBPA3HBIX
CUCTEMAaTUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB M CpeJibl 00UTaHUs, €INHCTBA
YeJI0OBEYECKHX Pac, HEOOXOJMMOCTH COXPaHEHHsI MHOTOOOpa3usi BUIOB M SKOCUCTEM KaK
YCIIOBUS COCYILIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA; YMEHHUE pelIaTh OMOIOTHYECKUE
3a]]auu, BBISIBIIATh IPUYHMHHO- CIIEJICTBEHHBIC CBSI3U MEXKIY HCCIETyEMbIMA OHOIOTUYECKIMU
MpoLIeCCaMU U SIBJIICHUSIMU, J€NaTh BBIBOJbI U IPOTHO3bI HA OCHOBAHHH MOJYYE€HHBIX
pe3yIbTaTOB;

YMEHHE BBITIOIHSATH J1a00paTOPHBIC U MPAKTUYECKUE pabOThI, COOI0IaTh IPaBUIIa TIPU
paboTte ¢ yueOHBIM U JTA0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUTATH THUIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAILHBIMUCPEACTBAMH,
bopMynHpys LEeNb UCCIIEI0BAaHMS, aHATTM3UPOBATH MOTYYCHHBIC PE3yIbTATHI U IETaTh
BBIBO/JIBI;

YMEHHUE Y4aCTBOBATh B yUeOHO-HUCCIIEAOBATENLCKOM paboTe 0 OMOJIOTHH, SKOJIOTUHU H
MeIHIIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEACTABIAThH
MOJTyYCHHBIE PEe3yIbTAaThl HA YYCHNYECKUX KOH(EPECHIINSX;

yYMEHUE OLIEHUBATh TMIIOTE3bI U TEOPHH O MPOUCXOKICHUN KHU3HH, YETIOBEKA U
YeJIOBEYECKHX Pac, O MPUIHNHAX, TIOCIEICTBHUIX M CIIOCO0aX MperoTBpaIleHus TI100aIbHBIX
W3MEHEeHul B buocdepe;

YMEHHE OCYLIECTBJIATh OCO3HAHHBIN BBIOOp OyaylIel npodeccuoHanbHOR
NesITeIbHOCTH B 001aCTH OMOJIOTHH, SKOJIOTHH, TPUPOIONOIb30BaHUS,MEIULIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPHUHAPHH, CEITHCKOTO X03HCTBA, TUIIIEBOI
MIPOMBIIIJIEHHOCTH, YIITyOsSTh TO3HABATENbHBIN HHTEpEC, HAIIPABIEHHBIH HA OCO3HAHHBIH
BBIOOP COOTBETCTBYIONIEH TPOdeccru UMPOJOKEHNE OUOJIOTHYECKOTr0 00pa30BaHusl B
OpraHU3alMsIX CPEAHEro NPopeCcCHOHATBLHOTO U BBICILIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue KosmnuecTBo yacoB
DJIeKTpoHHbIe (LM (ppoBbIE)
n/ pa3ieJioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
I NporpaMmel padoThI padoThI
1 buoiiorus kak Hayka 1
9 JKuBble cUCTEMBI U HX 5
U3y4eHUe
3 buonorus xietkn 2 0.5 L{udposas nadoparopus Releon
4 Xumuueckas 10 [{udposas madboparopus Releon
OpraHu3aIys KICTKH 1 1
CtpoeHue u GyHKIHH [{udposas madbopatopust Releon
> KJIETKH 8 2 MuKpockoI
OOMeH BelecTB U [{udposas naboparopus Releon
6 MIPEBpAITICHUE YHEPTUU 9 1
B KJIETKE
HacnenctBennas
7 uHpOpMaLUs 1 9 0.5
peanm3anus €€ B KIIETKE
JKW3HEHHBIHN ITUKIT [{udposas maboparopust Releon
8 KJIETKH 6 1 MuKpoCKoI
9 CrpoeHue u pyHKIMU [{udposas madopatopus Releon
OpraHu3MOB 17 15
10 PasmuOXeHME 1 8 15 [{udposas maboparopus Releon




pa3BUTHE OPTaHU3MOB
I'eneruka — Hayka o
1 HACJICICTBEHHOCTH U 2 05
U3MEHYHUBOCTHU
OpPTraHu3MOB
12| eemennoon 10 :
| ewmoenn : 1
14 ['eHeTHKA YelloBeKa 05 [{udposas naboparopus Releon
15 Cenexuusi OpraHu3MoB 1 [{udposas nabopatopus Releon
buorexHoorus u [{udposas maboparopus Releon
16 CUHTETHYECKas 4
Ouosorus
17 Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO
102 13

YACOB IIO ITPOT'PAMME




11 KJIACC

Ne
n/
n

HaumenoBanue
pa3aesioB M TeM
NMPOrpamMmbl

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE pecypchl

3apokJeHe U pa3BUTHE

3BOJIFOLIMOHHBIX
MPEJCTaBICHUH B
ouoJsoruu

MuxkposBodtonus u eé
pe3yJIbTaThl

14

[{udposas madbopatopus Releon
Mukpockor

MakposBontonus u eé
pe3yIbTAThI

[{udposas madopatopus Releon

[TpoucxoxaeHue u
paSBI/ITI/Ie JKHM3HHU Ha
3emiie

15

1.5

[{udposas madboparopus Releon

IIpoucxoxnenue
YeJI0BEKa —
AHTPOIIOTEHE3

10

DKOJIOTHS] — HayKa O
B3aUMOOTHOIICHUAX
OpraHu3MOB U
HaJOpraHU3MEHHBIX
CHCTEM C OKpY>Karomeun
cpenoit

0.5

Opranusmsl 1 cpenia

1.5




YACOB IIO ITPOTPAMME

obutaHus
DKOJIOTUS BUIOB U [{udposas madboparopus Releon
8 MOMYJISIIUNA 9 0.5
DKOJIOTUS COOOLLIECTB. [{udposas madoparopus Releon
9 DKOJOTUYECKUE 12 0.5
CHCTEMBI
10 Buocdepa — rinodanbHas 6 [{udposas madboparopus Releon
IKOCHCTEMA
11 Yenosek u 6
OKpY>Karolias cpeia
12 PesepBHoe Bpems 8
OBUIEE KOJIMYECTBO
102 7.5




ITOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero
padoThI

KonTposabHbie

IIpakTn4yeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

buonorus kak KOMIJIEKCHAs
HayKa U KaK 49acCTb
COBPEMCHHOT'O O6H.I€CTBa

JKuBsle cucTeMbl U UX
CBOMCTBA

YpoBHEBas opraHusanus
JKHUBBIX CUCTEM

HcTopust OTKpBITHS U
U3YYEHHUS KIIETKU.
Kiterounas reopus

Meronasl MOJIEKYIAPHOU U
KJIETOYHOM OHonoruu.
[TpakTrueckas pabota
«3yyenne MeTo10B
KJIETOYHOM OHoioruu
(xpomarorpadus,
aneKkTpodopes,
muddepeHIansHoe
ueHtpudyruposanwue, [1LIP)»

0.5

[{udposast maboparopust
Releon




XUMHAYECKUH COCTAaB KIETKU

MuHepanbHbIEC BEIIECTBA
KJICTKH, UX OMoJornuecKas
pOJIb

Opranuyeckue BelecTBa
KJIETKU — OEJIKU.
JlaGopaTtopHas pabora
«O6HapyxeHue OelKoB C
MOMOIIBIO0 KAYeCTBEHHBIX
pEeaKIMiDy

0.5

[{udposas mabopatopus
Releon

CoiicTBa, K1accupUKaIMs U
byHKIMN OEIKOB

[{udposast maboparopus
Releon

10

OpFaHI/IquKHe BCIICCTBA
KJICTKHU — YI'JICBObI

[{udposas madopaTopus
Releon

11

OpFaHI/IquKHe BCIICCTBA
KJIICTKU — JIMIINIbI

[{udposast maboparopust
Releon

12

HYKJ'IGI/IHOBble KHCJIOTHI.
JHK u PHK. JIaGoparopnas
pabota «lccrnenoBanue
HYKJIEMHOBBIX KUCJOT,
BBIJICTICHHBIX U3 KJIETOK
pa3IMYHBIX OPTAaHU3MOBY

0.5

13

Crpoenue u pynkunu ATO.
Hpyrue
HyKJ1e03uATprdochaTh
(HTD)




14

CexBenupoanue JIHK.
MeTo 161 TeHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

[{udposas mabopatopus
Releon

15

Merozasl CTpyKTypHOHR
Oouonoruun

[{udposas mabopaTopus
Releon

16

Tunel KIETOK.
IIpokapuoTnueckas KjieTka

[{udposas mabopaTopus
Releon

17

CrtpoeHue 3yKapuoTHUECKON
KieTku. [IpakTrnaeckas
pabora «/3yyeHue cBOMCTB
KJIETOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHomeMOpaHHBIE
OpTaHOMIBI KJIETKH.
[TpakTueckas padbora
«M3y4yeHne 1BUKEHUS
IIUTOIUIA3MBI B
pPaCTUTENBHBIX KIETKax»»

0.5

[{udposast maboparopust
Releon

20

[TomyaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU.
MI/ITOXOHHpI/II/I, IITIaCTUOBI.
JlaGopaTtopHnast pabota
«HccnenoBanne niaa3mMoin3a
U JICIIJIa3MOJIN3a B

0.5




PaCTUTCIIBbHBIX KICTKAX>»

21

HememOpanHbie opraHou/ b1
KIIETKU

22

Ctpoenue u pyHKIUHU Apa

23

CpaBHUTENIbHAS
XapaKTePUCTHKA KIETOK
sykapuot. JlabopaTopHas
pabota «/3y4yeHue cTpoeHuUsI
KJICTOK Pa3IUYHBIX
OpPTaHU3MOBY

0.5

[{udposas nabopaTopus
Releon

24

AccuMuianusg u
JUCCUMUIIALIUS — JIBE
CTOPOHBI META0OIM3MA.
Turmbr oOMeHa BEIIECTB.
JlaGopaTtopHnast pabota
«M3y4eHne KaTaTuTH4eCKON
aKTUBHOCTH (pepMEeHTOB (Ha
npUMepe aMuiIa3bl WK
KaTajas3bl)»

[{udposas madopaTopus
Releon

25

DepMEHTaTUBHBIN XapaKkTep
peakuuii KJIeTOUHOTO
MeTaboIn3Ma.
JlaGopatopHas paboTa
«3yuenne
(dhepMEeHTaTUBHOTO
pacuieryieHus IepOKCH 1A
BOJIOPOJIA B PACTUTEIBHBIX U

0.5




JKHBOTHBIX KJICTKaX»

26

BeJ’IKI/I'aKTI/IBaTOpI)I H OeNKu-

UHTHOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dortocuntes

29

XemocunTes. JlabopatopHas

pabora «CpaBHeHUE
nporeccoB GOTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIE OPTaHNU3MBI.
Bunsr 6posxeHws.
JlaGopaTopHas pabora
«CpaBHEHHUE NTPOLIECCOB
OpOXEHUS U JBIXaHUS»

[{udposast maboparopus
Releon

31

A>pOoOHBIE OPTaHU3MBI.
OTanbl 3HEPreTUYECKOTO
oOMeHa

[{udposas naboparopus
Releon

32

DHeprus MeMOpPaHHOTO
rpaJii€HTa MPOTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-cruHTAa3b1

[{udposast maboparopust
Releon

33

Peakuyu MaTpuyHOTO
CHHTE3a

34

Tpanckpunuus —
MaTpuuHblii cuHTe3 PHK




35

Tpancismus u e€ sTarbl

36

KonmupoBanue aMHHOKHCIIOT.
Pousib pubocom B OGrocunTe3e
Oenka

37

Opranuzanus reHoma y
IIPOKAPUOT U 3YKapHOT

38

MosekysipHble MEXaHU3MBI
9KCIPECCUH FC€HOB Yy
JYKapHOT

39

Bupycsl — BHEKJIETOUHbIE
(OpMBI KU3HU U
00JMraTHble apa3uThl.
[TpakTnyeckas pabora
«Co3zianue MOJIesTu BUpYyCca»

0.5

[{udposast maboparopus
Releon

40

BupycHsbie 3a6oneBanus
YEJI0BEKA, )KUBOTHBIX,
pacteHui

[{udposast maboparopust
Releon

41

HanotexHomoruu B
OMOJIOTHH U MCIUIIUHC

[{udposast maboparopust
Releon

42

JKn3HEHHBIN TUKIT KJIETKH

[{udposas naboparopus
Releon

43

Matpuunsnii cuntes JJHK

[{udposas naboparopus
Releon

44

Xpomocomsl. JITaboparopHas
pabota «3yueHue
XPOMOCOM Ha FOTOBBIX
MUKpOTIpenaparax»»

0.5

45

Jlenenune KI€TKH — MHTO3




Tunsl knetok. Kapuokunes u
nuTokuHes. Jlaboparopnas
paborta «Habmonenune

46 0.5
MHTO32 B KJIETKaX KOHYHKA
KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perymsimus ;xu3HEHHOTO
IIUKJIA KJIETOK

48 OpranusM Kak eIMHOE 1EI0e
TkaHu pacTeHUN.

49 JlaboparopHast pabora 0.5
«M3yueHue TkaHeu '
pacTeHuin»

TkaHU KUBOTHBIX U

50 yesnoBeka. JJaboparopHast 05
pabora «/3yuenue TkaHei '
YKUBOTHBIX)

Opranbl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 0.5
«3yueHue OpraHos '
I[BETKOBOT'O PACTECHUS

52 Omnopa Tena OpraHu3MoB

53 JIBI>KeHNE OPraHN3MOB

54 [Tutanue opraHu3MoB

55 [TuTanue Mo3BOHOYHBIX

JKHNBOTHBIX.




HI/IH_IGBapI/ITeJ'IBHaH CHCTEMA
YCJIOBCKA

[{udposas mabopatopus
Releon

56 JlpixaHue opraHu3MOoB [{udposas maboparopus
Releon
JIpIxaHue Mo3BOHOYHBIX [{ubposas maboparopus
57 Releon
JKUBOTHBIX U YEIIOBEKA
TpaHCIIOPT BEMIECTB Y [{udposas maboparopust
58 Releon
OpPTaHU3MOB
KpoBeHocHas cucrema [{udposas madopaTopus
59 MMO3BOHOYHBIX JKUBOTHBIX M Releon
YeloBeKa
60 Brinenenue y opranuzmMoB
61 3ammrTa y OpraHu3MoB
62 NMmyHHas cucrema
YenoBeKa
63 Pa3apaxkumocts u
PETYIISIHS Y OpraHU3MOB
['ymopanbHast peryismnus u
64 SHIOKPUHHAS cHCTEMa
JKUBOTHBIX U YeJIOBEeKa
65 ®DopMBbI pa3MHOKEHUS
OpPTaHU3MOB
66 [TonoBoe pa3sMHOXKEHNE
67 Meiio3
["ameTorenes. O6pa3oBanue
68 0.5

U pa3BUTUC ITOJIOBBIX KJICTOK.




JlaGopaTopHnas pabora
«3y4enue cTpoeHHs
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

[{udposas mabopatopus
Releon

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOT€HE3

[{udposas mabopaTopus
Releon

70

3akazKa OpraHoOB U TKaHEH
N3 3apOAbIIICBLIX JINCTKOB

[{udposas mabopaTopus
Releon

71

Poct u pa3BuTHE JKUBOTHBIX.
JlaGopaTtopHast pabota
«BpIsABIEHUE TPU3HAKOB
CXOJICTBA 3apOAbIIICH
MMO3BOHOYHBIX KUBOTHBIX)

0.5

[{udposas madopartopus
Releon

72

PasMHOkeHUE U pa3BuTHE
pacrenuii. JlaboparopHas
pabota «CTpoeHHre OpraHoB
Pa3MHOKEHHSI BBICIIUX
pacTeHumn»

0.5

[{udposas madopartopus
Releon

73

Uctopus cranoBieHus 1
pPa3BUTHS TEHETHKHU KaK
HayKH

74

OCHOBHBIE TOHATHUS 1
CHUMBOJIBI T€HETUKH.
JlaGopatopHas paboTa
«/Ipo3oduna kak 00BEKT
TeHETHYECKUX

0.5




HUCCIIENOBAHUN)

75

3aKOHOMEPHOCTH
HACJIEJOBaHUsI IPU3HAKOB.
Monorubpumnoe
CKpeIllMBaHUE.
[TpakTrueckas pabota
"N3y4yeHue pe3yapTaToB
MOHOTHOPUAHOTO
CKpeIuBaHus y 1po30huisr"

0.5

76

[MuTonoruyeckue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

7

AHanuzupyroiee
ckpemuBanue. Hemonnoe
JIOMUHUPOBaHUE

[{udposast maboparopus
Releon

78

JurnbpuaHoe cKpemmuBaHue.
[TpakTrueckas pabora
«M3y4yeHue pe3ynpTaToB
TUTUOPUITHOTO CKPEIINBAHUS
y 1p030(hUITBI»

0.5

[{udposas naboparopus
Releon

79

[{uTomornyeckre OCHOBBI
JTUTHOPHUIHOTO CKPEITBAHU

80

ClrieruieHHOE HacIeJOBaHHeE
MIPU3HAKOB

81

XpOMOCOMHa}I TCOpHUA
HaCICACTBCHHOCTH




82

I'enetuka momna

83

I'eHoTHm xak OeJaoCTHaA
CHCTEMA

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTCHUH,
YKUBOTHBIX U YEJIOBEKA

85

HM3MEeHUYHBOCTH IIPHU3HAKOB.
Buabsl 13BMEHUYHNBOCTHU

86

MoaudukarmonHas
M3MEHYUBOCTH

87

Bapuaunonsslii psia u
BapuallMOHHAsl KpUBasl.
JlaGopaTopHas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
n3MeHunBocTH. [loctpoenue
BApUALIMOHHOTO psiAa U
BapUALlMOHHON KPUBOW»

0.5

[{udposast maboparopus
Releon

88

I'enornmmueckas
N3MEHUYNBOCTD.
KombOunaTuBHas
W3MEHUHMBOCTH

[{udposast maboparopust
Releon

89

MyrannonHas
W3MEHYUBOCTD.
[TpakTrueckas padota

0.5




«Myranuu y npo3oduisl (Ha
TOTOBBIX
MUKpOIpenapaTax)»

90

3aKOHOMEPHOCTH
MYTAI[MOHHOTO MpoIlecca.
OnUreHeTnKa u
SMUTEeHOMHKA

91

I'eHeTHKa yeaOBEKA.
[TpaxTuueckas pabora
«CocraBiieHHe 1 aHAJIN3
POAOCIIOBHOM

0.5

[{udposas madopartopus
Releon

92

MeToapl MEAUITMHCKO
T€HETUKU

[{udposast maboparopus
Releon

93

3HaueHne MEIUIIMHCKON
T€HETUKU B
MPEIOTBPAIICHUH U JICUCHUU
TeHETUYECKHX 3a001eBaHNI
YyeJI0BEKa

[{udposas madopartopus
Releon

94

OCHOBHBIE TTOHATHUS
ceneknun. JlaboparopHas
pabota «3yueHue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJI TOMAIITHUX
JKMBOTHBIX»

0.5

95

MeTonbl ceneKnoHHON
pabotsl. JlaboparopHas

0.5




pabota «3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

96

JlocTuKeHust CeJIeKIuU
pacTeHHUH U KUBOTHBIX.
ITpakTuyeckas pabora

«IIpuBuBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TeHETHYECKUX PECYPCOB

98

BHOTEeXHOIOrUs KaK HayKa U
OTpacib IPOU3BOJICTBA.
[TpakTnyeckas pabora
«M3y4eHne 00bEKTOB
OUMOTEXHOJIOTHUY

0.5

99

OcHoOBHbIE HanpaBICHUS
CUHTETUYECKON OMOJIOTHHU

[{udposas naboparopus
Releon

100

XpOMOCOMHasI ¥ TEHHAst
WHKEHEpUS

[{udposast maboparopust
Releon

101

MeaunHCcKe
OMOTEXHOJIOT U

[{udposast maboparopust
Releon

102

Pe3sepBHBII ypoOK.
[ToBTOpeHue, 06001IeHNE,
cucTeMaTrn3anus 3HaHUI

[{udposas naboparopus
Releon

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13.5




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

KoHTpoJLHbIe
Bcero P
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

OBontonuonHas teopus Y.
JapBuHa

JIBroKy1ye CUiIbl
SBOJIIOIMU BUAOB 110 Y.

JapBuny

bopn0a 3a cyniecrBoBanue,
€CTECTBEHHBIH 1
HCKYCCTBEHHBII 0TOOP

dopmMupoBaHue
CUHTETUYECKON TEOPUH
9BOJIIOLAA

Ortanel 3BOJIOIMOHHOTO
rpoIriecca: MUKPOIBOTIOIUS
1 MaKpO3BOJIOLUS

[Honymsanms —
JJIEMEHTapHas €IMHULA
9BOJIIOLUA

[{udposas naboparopust
Releon

3aKOH T€HETUYECKOr0o
paBHoBecus [x. Xapau, B.
Baitn6epra. JlabopaTopHas

0.5




paborta «BrisiBieHue
W3MEHYUBOCTH y 0co0eil
OJTHOTO BUIa»

DneMeHTapHbIE (PaKTOPHI
9BOJIOLIUU

Dddekt ocHoBaTEN.
D dexT OyThUIOUHOTO
TOPJIBIIIIKA

[{udposas mabopatopus
Releon

10

Murpanuu. N3onsuumn
ITONYJISLIAIN:
reorpaduueckas,
Oouooruyeckas

[{udposas madopaTopus
Releon

11

EctectBennslit oT60p —
HaMpaBJIAOIMUN (HakTop
3BOJIIOLIMU

[{udposas madopaTopus
Releon

12

[TonoBoii oTO0p

13

[IpucnocoOneHHOCTH
OpPTaHU3MOB KaK pe3yJbTaT
MHKPOIBOJTIOIHH.
JIaGoparopHas paboTa
«3yuenune apomopdo30B u
UIMO0AJIaN Al y
pacTeHUH U )KUBOTHBIX»

0.5

14

IIpumepsl
MIPUCTIOCOOTICHUHN Y
OpPraHU3MOB:

0.5




MOpQOJIOTHYECKHE,
(bu3noIOrNUECcKue,
OHMOXHMMUYECKUE,
MIOBEJICHUECKHE.
JlaGopaTopHas pabora
«[Ipucnocodbnenns
OpPraHU3MOB H UX
OTHOCHTEIIbHAS
1eJIECO00Pa3HOCThY

15

Bun, ero kpurepuu n
cTpykTypa. JJaboparopuas
pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

[{udposast maboparopus
Releon

16

Crpykrypa BUJa

[{udposas naboparopust
Releon

17

Bunoo6pa3oBanue kak
pe3yibTat
MHUKPOIBOJIOIUU

[{udposast maboparopust
Releon

18

CBs13b MUKPO3BOJIIOINH U
ANUAEMHUOJIOTHH

[{udposas naboparopust
Releon

19

Makpo3Bosronus.
ITameoHTOMOTHUCCKHE
METOABI I/I3y‘-IeHI/I$[
DBOJTIOLUHN

20

buoreorpadpuueckue
METO/IbI U3yUEHUS




3BOJIIOIIUH

21

DMOPHOIOTHYECKHE
CPaBHUTEIILHO-
Mop(doornueckue MeTo Ibl
M3YUYCHUS SBOJIIOLIUU

22

MonekynsapHo-
reHETHYECKHUE,
OMOXMMUYECKHUE U
MaTeMaTUYECKHUE METO/IbI
W3YYCHHS IBOJIIOIIHH

23

OO011e 3aKOHOMEPHOCTH
HBOJTIOLINU

24

AJlanTHBHAS pajidaIys.
HepaBHOMepHOCTH TEMITIOB
JBOJIOLUHU

25

Hayunbie runoressl
HpOI/ICXO)KIleHI/Iﬂ JKHU3HHU Ha
3emite

26

JloHay4Hble
MIPEACTABICHUS O
3apOXKICHUM KU3HU

27

OCHOBHEBI€E JTAIIbI
HEOPraHU4YECKOU
DBOJIIOLUU

28

['unioTessl 3apoxkaeHus
JKU3HHA




29

Hctopus 3emin 1 METOBI
€€ N3yUYCHHS.
JlabopaTopHas pabota
«M3ydeHue u onucanue
HCKOIIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY»

0.5

30

HaganpHpIe 3Tanbl
OpraHquCKOﬁ 3BOJIFOIIUH

31

DBONIOIUS 3YKapHOT

32

OCHOBHBIE 3Tallb
9BOJIIOLIUM PACTUTEIBHOIO
mupa. IIpakTnyeckas
pabora «M3yuenune
0COOEHHOCTEH CTpOeHUS
pacTeHH pa3HBIX
OTJIEJIOB»

0.5

33

OCHOBHBIE dTaIbI
JBOJIFOLUN )KUBOTHOTO
Mupa

[{udposas naboparopust
Releon

34

DBOTIOLIHS YKUBOTHBIX.
[IpakTnueckas pabota
«M3ydenne ocoOeHHOCTEe M
CTPOCHHMS TTO3BOHOYHBIX
KUBOTHBIX)»

0.5

[{udposas naboparopust
Releon
Muxkpockon

35

PazButue xxu3uu Ha 3emiie
10 3paM U MeproiaM




36

MaccoBbie BbIMHUPAHUS —
OKOJOI'HYCCKHUE KPU3UCHI
IpouIoro

37

CoBpeMeHHbIH
9KOJIOTUYECKUM KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OPTaHUYECKOTO MPOILIOTO

39

OCHOBHEBIE
CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB

40

AHTpOHOJ’IOFI/IH — HayKa O
YCIOBCKE

41

Pa3Butue npencrasienui o
MIPOUCXO0XKJICHUU YEI0BEKA

42

Mecto 4enoBeka B CUCTEME
OpPraHUYEeCKOT0 MHpa.
JIaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEH
CTPOCHUSI CKelleTa
9eJI0BeKa, CBI3aHHBIX C
PSIMOX0XKICHUEM)

0.5

43

JIBUOKyIHE CUTIBI
aHTPOIIOTEHE3a

44

CooTHoIIEHHE
OHOJIOTUYECKUX U




COLIMAJIbHBIX (PaKTOPOB B
aHTPOIIOreHE3e

OCHOBHBIE CTaIUA

45
aHTpOIIOreHe3a
46 [Taneoreneruka u [{udposas maboparopust
najJeoreHOMHUKa Releon
47 DBOJIOIUS COBPEMEHHOTO [{udposas maboparopust
YenoBeKa Releon
UYenoBeyeckue packl. [{udposas nabopatopus
48 [IpakTuueckas pabota 05 Releon
«M3yueHne FKOIOrHuecKux '
aJlanTanui 4eJoBeKa
49 MexucCuuIIMHapHbIE [{udposas nabopatopus
METO/IbI aHTPOTIOJIOTUHU Releon
50 3apoxACHUE U Pa3BUTHE
9KOJIOTHH
MeToIbI SKOTOTHH.
JIaGoparopHas pabora
51 «M3ydyeHne MeTo10B 0.5
IKOJIOTHYECKUX
WCCIIETOBAHUI»
59 3Ha4YeHHNE IKOJOTUUECKHUX
3HAHUU JJI YeTOBEKa
53 DKosornyeckue GaxTopbl
AOGuotnueckue HpakTopsl.
54 baxcrop 05

CBeT Kak DKOJIOTUYECKUI




(dakTop. JlaboparopHas
pabota «BpisiBieHNE
MPUCIIOCOOICHU I
OpPraHU3MOB K BIUSHUIO
CBETa»

55

AbGuotnueckue GpakTopsl.

Temmneparypa kax
9KOJIOTHUECKU (HaKTop.
JlabopaTtopHas pabora
«Bp1siBIICHUE
MIPUCIIOCOOICHHIA
OpPraHU3MOB K BIUSHUIO
TEMIIEPATYPBD)

0.5

56

AbGuoTtndeckue GakTopsl.

Brnaxxnocts kak
IKOJIOTUYECKUM (PaKTop.
JIaGoparopHas paboTa
«AHaToMHYECKHe

0COOEHHOCTH pacTeHHH U3

Pa3HBIX MECT oOUTaHUS

0.5

[{udposas mabopaTopus
Releon

57

Cpenst oouTanus
OpPraHu3MOB

[{udposas naboparopust
Releon

58

buonornueckue puTMsl

59

XKuznennslie GopMel
OpPraHHU3MOB

60

buotnueckue pakTopsl




61

3HaueHne OMOTUYECKHUX
B3aUMOIECUCTBUN I
CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
00UTaHUSA

62

OKOJIOTUYECKUE
XapaKTePUCTHKU
OIS M

63

OcHoBHbIE TIOKa3aTeNN
MOMYJISILIUK: YUCIIEHHOCTbD,
IJIOTHOCTh, BO3pACTHAS U
10JIOBAsi CTPYKTYypa

64

OcHOBHBIE TTOKa3aTeIIN
MOMYJISIIIUK: POKIAEMOCTb,
MIPUPOCT, TEMII POCTA,
CMepTHOCTI), MI/IFpaIII/II/I

65

DKoJIoTHYecKasi CTpyKTypa
IomyJjauuun

66

JInHaMyKa MOMyJISILUY U €€
perynsauus

67

Kpussie pocra
YHCJIEHHOCTH TOMYJISALUH.
KpuBbie BbIKHBaHUS

Mukpockon

68

DKosornyeckas HUIIA
Buja. Jlaboparopnas
pabora «IIpucnocobneHus

0.5

Mukpockon




CEMSIH pacTeHUH K
pacceneHuIo»

Buja kak cucrema

[{udposas nabopaTopus

69 .
OIS Releon
3aKOHOMepHOCTI/I ]_[I/I(i)pOBaSI J1a6opaT0pH51
70 MTOBE/ICHUS U MUTPAIIHiA Releon
KUBOTHBIX
71 Coo00111ecTBO OpraHu3MOB [{nbposas nadoparopus
6 Releon
— OuoLeHo3
DKocucTemMa Kak OTKpbITas Ll posast nadoparopust
12 Releon
cucTema
Kpyrosopor BemiecTs u
73 MIOTOK DHEPTUH B
JKOCUCTEME
74 OCHOBHBIE ITOKA3aTENH
SKOCHUCTEMBI
75 DKOJOrM4eCKHe MUPaMU/IbI
76 N3menenus coobmiectB —
CYKIIECCUH
[TpupoaHbie 3KOCUCTEMBI.
77 DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEHN U
OKEaHOB
[IpupoiHbIE 5KOCUCTEMBI.
78 DKOCUCTEMBI TYH/P, JIECOB,

CTenew, MyCThIHb




79

AHTpPOIOr€HHbIE
9KOCHUCTEMBI

80

Ypbo3KoCcUCTEMBL.
[IpakTryeckas paboTa
«M3ydenue u onmcanue
YPOOIKOCHCTEMBI

0.5

81

3aKOHOMEPHOCTH
(bopMHUpPOBaHNS OCHOBHBIX
B3aUMOJCUCTBUI
OpPraHU3MOB B 3KOCHCTEMaxX

82

MexaHNU3MBI BO3JCHCTBHUSI
3arpsiI3HEHUHN pa3HbIX THUIIOB
Ha CyOOpraHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJISIUOHHOM U
3KOCUCTEMHOM YPOBHSIX

[{udposast maboparopus
Releon

83

buochepa —
ol1eruIaneTapHas
o0osouka 3eminu

[{udposas naboparopust
Releon

84

VYuenue B. U.
Bepnanckoro o 6uocdepe

[{udposas naboparopust
Releon

85

3aKOHOMEPHOCTH
cyliecTBoBaHMs 6rochepbl

86

KpyroBopots! BemiecTs u
OMOTCOXMMHYECKHE ITUKITBI

87

30oHaNBHOCTH OHochepsl.




OcHoBHbIE OMOMBI CYIITH

88

YcroitunBocTh OMOChEpsI

89

DKOJIOTHYECKHE KpU3UCHI U
HUX INPUYHUHBI

90

Bo3aeiicTBrue UenoBeka Ha
ouochepy

91

AHTpOHIOreHHOE
BO3JICHCTBUE HA
pacTUTEIbHBIN U
YKUBOTHBIN MU

92

OxpaHa npupost

93

OCHOBHbIE IPUHLUIIBI
YCTOHYNBOTO pa3BUTHS
YeJI0BEYECTBA U TPUPO/IbI

94

PammonansHoe
MIPUPOJIOTIONIE30BAHHE U
COXpaHCHHE
OHMOJIOTUYECKOTO
pa3zHooOpasus 3emin

95

O06o0menue no reme
«MHUKpOIBOIIOLNS U €€
pe3yJIbTaThl»

96

O06001eHue o Teme
«MaxkposBoJonus 1 e€
PE3yIbTAThI»

97

O06001IeHne 110 TEME




«[IpoucxoxaeHue u
pa3BUTHE )KU3HU HA 3eMJIC»

O6o00menne o reme
98 «IIpoucxoxaenue 1
YeIIOBEKa — AHTPOTIOTCHE3

O06o06meHue 1Mo TeMe [{udposas mabopatopus

«DKOJIOTHS — HayKa O Releon

B3aMMOOTHOIICHUAX
OpraHu3MOB»

99

O06o06meHue 1o TEME [{udposas madopaTopus

100 | «Oprauusmel u cpena 1 Releon

ooUuTaHug»

O0001IeHE 110 TEME
101 «IK0JI0rus BUIOB U 1
TTONYJIALINI»

O06o006meHue o TEME
102 | «buocdepa — rmobanbHas 1

OKOCHUCTEMA»

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 102 0 75




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JI5s1 YYEHUKA
B.b. 3axapos, C.I'. MamonTtoB, H.U. Conun, E.K. 3axaposa buonorus Ob6mas

ounonorus 10 knacc Yriyonennsiit ypoBenb Mocksa Jlpoda, 2021

B.b. 3axapos, C.I'. MamontoB, H.. Conun, E.K. 3axapoBa buonorus O61as

ounonorus 11 knacc Yrmyonenusiii ypoBenb Mocksa [[poda, 2021

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJIA

B.U. Cupornasos, 1.b. Aradonos, E.T. 3axapoBa. buonorus. O0mas
ouonorus. Yriyonennsiit ypoBenb 10 kimacec. Mocksa [poda 2020 r
MeTtoanueckoe mocooue.

B.A. CuBornasos, 1.b. Aradounos, E.T. 3axaposa. buosorus. O6mias
ouonorus. Yriyonennsiit ypoBenb 11 kimacc. Mocksa Jlpoda 2020 r

MeTtoandeckoe 1mocooue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://school-collection.edu.ru
http://college.ru/biologiya/
http://www.sbio.info

http://www.paleo.ru/museum/


http://school-collection.edu.ru/
http://college.ru/biologiya/
http://www.sbio.info/
http://www.paleo.ru/museum/




