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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yueGHoMy npenmety "buomnorus" (manee - 6uoa0THS)
Ha YpOBHE cpeaHero oOmero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 obpa3oBaHuu B
Poccuiickoit  ®depepanuny, PI'OC COO, KoHuenuum mnpenoiaBaHus
yueOHoro npenMera «buosiorus» U OCHOBHBIX MOJIOXKEHHUH (eaepanbHOM
paboueit mporpaMMbl BOCITUTAHUS.

VYyeOubiii npenmer «buonorus» yriayOn€HHOTO ypOBHS H3y4YeHUs
(1011 xmacchl) sSBISCTCS OAHMM W3 KOMIIOHEHTOB IMPEIMETHOM 00JacTH
«EctecTBeHHO-Hay4yHble npeaMeTb». CornacHo nonoxenusm @I'oC COO
npoduibHbIE yuyeOHBIE MPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YpPOBHE,
ABIIAIOTCS crocoOoM nuddepeHnranuu oO0y4YeHUss Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsl U MPHU3BAHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CpPEIHHM OOIIMM, CPEAHUM NPO(eCcCCHOHATBHBIM U
BBICIIUM OOpa3oBaHueM. B To ke BpeMsa Kaxabli M3 ITHX y4eOHBIX
OPEeIMETOB JOJKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE pEIICHHE
o0Opa3oBaTeIbHBIX, BOCIIUTATENILHBIX M Pa3BUBAIOIINX 3a/1a4, CBSI3aHHBIX C
npodopueHTaleii oOydaromuxcs M CTUMYJIHMPOBAHHEM MHTEpeca K
KOHKPETHOM 00JacCTH HAy4YHOrO0 3HAHUs, CBS3aHHOTO C OHOJIOTHEH,
MEIULNHOM, SKOJIOTUEN, TICUXOJIOTUEM, CIIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma 1o  yueOHomMy  mpeamery  "buosorms" — maér
OpelIcTaBlieHne O 1eNd MW 3ajadax HW3ydeHus y4eOHOTro mpeaMeTra
«buonorus» Ha yrayOnEHHOM YpOBHE, OIpeAenseT 00s3aTeabHoe
(MHBapHaHTHOE) MPEIMETHOE COAEPKAHUE, €r0 CTPYKTYpPUpPOBAHHUE IO
pazmenam M TeMaM, pacopelesieHue IO KiaccaM, PEeKOMEHIYeT
MOCIEIOBATEIBHOCTh ~ M3y4YeHUs y4eOHOro marepuaia C  y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO
mpoliecca, BO3PaCTHBIX OCOOEHHOCTEHW oOywaromuxcsi. B mporpamme mo
OMoNoruM peann3oBaH NPUHILIUI TPEEMCTBEHHOCTH C U3YYEHHEM OMOJIOTUU
Ha YypOBHE OCHOBHOTO o0Omero oOpa3oBaHus, Ojarojgaps demy
IIPOCMATPUBAETCA  HANpPABJICHHOCTh HAa  IOCJIEAYIOUIEE  pa3BUTHE
OMONOTUYECKUX  3HAHWUW, OPUCHTHUPOBAHHBIX Ha  (HOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOIO MHPOBO33PEHMS, 3KOJOTMYECKOIO MBIIUICHNUS,



MPEACTAaBICHUNA O 310pOBOM OOpa3e >KM3HU, Ha BOCHUTaHUE OEpeKHOro
OTHOILIECHUA K OKpYy)Karolle IpupoAHOM cpene. B mporpamme 1o
OMOJIOTMM  TaK)XXe TIOKa3aHbl BO3MOXHOCTH  y4yeOHOro Tmpeamera
«buonorusa» B peanuzanuu TpedoBanuii ®I'OC COO k miIaHUpPyEeMbIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM PE3yNbTaTaM 00y4YeHUs U
B (OpMHUpPOBAHMM  OCHOBHBIX  BHUJOB  Yy4eOHO-IIO3HABATEJIbHOMN
JEeSATENBHOCTH 00YyYarOUIMXCsl 0 OCBOCHUIO COACPKaHUSI OMOJIOTUYECKOIrO
o0pa3oBaHus Ha YPOBHE CPEJHET0 00LIero o0pa3oBaHusl.

VYyeOubiii mnpeamer «buonorusi» Ha YpPOBHE CpEAHEro O0OIIero
oOpa3oBaHus 3aBepuiaeT OHWOJOrhyYeckoe oOpa3oBaHME B IIKOJE U
OpUMEHTUPOBAH Ha paCHIMPEHUE W YIIIyOJIeHHE 3HaHU O00ydaroluxcs o
KUBOM TMpUPOJIE, OCHOBAX MOJEKYISIPHOW U KJIETOYHOM OHoJIOruH,
AMOPHUONOTUM W OHOJOTMM  Pa3BUTHs, TEHETUKH,  CEJEKIIHH,
OMOTEXHOJIOTHUH, IBOJIIOIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenue yueOHnoro npenmera «buonorus» Ha yriy0ieHHOM ypoOBHE
OPUEHTUPOBAHO HA TIOJFOTOBKY OOYyYalolmUXCsl K TOCIEAYIOIEMY
MOJIYYCHUIO OMOJIOTMYECKOro oOpa3oBaHMs B By3aX M OpraHU3alMIX
cpennero mnpodeccuoHalbHOro 00pa3oBaHus. OCHOBY €ro cojaepKaHHs
COCTaBIIIET CUCTEMa OMOJIOTUYECKUX 3HAHWM, MONTYYSHHBIX TPU U3YyYEHUU
00y4YaroIMMHCS COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/iesIoB OMOJIOTHH
Ha YpOBHE OCHOBHOTO 001Iero odpazoanus, B 10—11 kimaccax 3t 3HaHUSA
NOJIy4aloT pa3BuTHe. Tak, paciIMpeHbl W YIIIyOJIeHbl OHMOJOTHYECKHE
3HaHMSI O PACTCHHSX, JKUBOTHBIX, TIpuOax, OaKTepHsiX, OpraHU3Me
YelioBeKa, OOIIMX 3aKOHOMEPHOCTSIX JKM3HH, JOTOJHUTEIBHO BKIIOUYCHBI
OMOJIOTUYECKHE CBEJICHUS TMPHUKIATHOTO U TOUCKOBOTO XapakTepa,
KOTOpPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTUPHI M MOCIEAYIOIIEro
BbIOOpa mpodeccun. Bo3mokHa Takke WHTErpamus OUOIOTHYECKUX
3HaHUN C COOTBETCTBYIOIIMMHU 3HAHUSMM, MOJTYYEHHBIMH OOYy4YarOUUMUCS
MIpU U3y4eHUU (DU3UKH, XUMUH, TeorpaQuu 1 MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o yueOHomy mnpenmery "buomorus"
OTpaXkaeT CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIN MOAXOJbI K N3yYEHUIO
ouonornu. CoOriacHO WM, H3YYalOTCS CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHble JUIsl KUBBIX CHUCTEM pPAa3HOrO YPOBHS OpraHu3alluu,
HBOJIFOLIMM OPraHUYECKOro MUpa Ha 3eMJile, COXPaHEHHS OMOJOTHMYECKOIO
pa3sHooOpa3ust 1aHeTel. Tak, B 10 Kkjacce U3y4arOTCS OCHOBBI



MOJIEKYJISIPHOM W KJIETOYHOM OMOJIOTMH, 3MOPHUOJIOTHUM W OHOJOTUH
pa3BUTHSA, TEHETUKU M CEJICKIUHU, OUOTEXHOJOTMHM UM CHUHTETHYECKOU
OMOJIOTHH, AaKTyaJIu3UPYIOTCS 3HAHUS OOydyarIuxcs 1o OOTaHWHKE,
300JI0TMM, aHAaTOMMHM, (u3Hojoruu ueioBeka. B 11 knacce wuzywarorcs
ABOJIIOIIMOHHOE YYEHUE, OCHOBBI DKOJIOTUU U YUeHHUE 0 buocdepe.

VYyeOubiii npeamer «buonorusi» mNpu3BaH 00€CHEUYUTh OCBOEHHUE
o0ydJaromuMucs OMOJIOTMYECKUX TEOPUM U 3aKOHOB, UCH, MPUHIIUIIOB U
paBuJI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAYYHOU KapTUHBI
MHUpa, 3HAHUW O CTPOCHHHM, MHOTO0Opa3Wh M OCOOCHHOCTAX KIIETKH,
OopraHu3Ma, TMONyJsLHUU, OHOIEHO3a, DKOCHCTEMbI, O BBIJIAIOIIUXCS
HAyYHBIX JIOCTHIXKEHUSIX, COBPEMEHHBIX HCCJICJIOBAaHUSX B OHOJIOTHH,
NPUKIAIHBIX acneKkTax OWOJOTMYeCKUX 3HaHui. Jlnga pa3Butus u
NOJIICP)KaHUsI HMHTEpeca oOydwaroumuxcss K OHOJNIOTMM  Hapsigy Cco
3HAYUTEIBHBIM OO0BEMOM TEOPETUYECKOTO MaTepuala B COJEpKaHHUH
OporpaMMbl MO OMOJOTUM MPEAYCMOTPEHO 3HAKOMCTBO C HUCTOpUEH
CTAaHOBJICHHUSI W PA3BUTHUS TOW WJIM WHOM 0OJacCTH OMOJIOTHH, BKJIAJIO0OM
OTEYECTBEHHBIX M 3apyOeXHBIX YYEHBIX B pEIICHHE BaKHEHIINX
OMOJIOTUYECKUX U IKOJIOTHUECKHUX MPOOIIEM.

Lens uszyuenus: yueOHoro mpenmera «buonorus» Ha yriyOnéHHOM
ypOBHE — OBJaJeHUE OOYy4YalOIMMUCS 3HAHUSMHU O CTPYKTYpPHO-
(YHKIIMOHAIBHOW ~OpraHW3allMi JKMBBIX CHCTEM pA3HOrO paHra u
NpuOOpETeHHe YMEHHI HCIONBb30BaTh 3TH 3HAHUSA B (OPMHUPOBAHUU
MHTEpeca K OIpeaesi€HHON 00y1acTh MpOPEeCCHOHATBHON NesATeIbHOCTH,
CBS3aHHOW C OuWoJlorued, WM K BHIOOPY Y4YeOHOTO 3aBEJCHUS IS
IIPOJIOKEHUST OMOJIOTHYECKOT0 00pa3oBaHus.

Joctwkenue nenu u3ydeHus ydeOHoro mpeametra «buomorus» Ha
yrayOn€HHOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIMMHUCS CHCTEMbl OMOJIOTMUECKHX 3HAHUI: 00
OCHOBHBIX OHMOJIOTUUECKHX TEOPHUSAX, KOHIICTIIHSX, TUIOTEe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W MpaBWiIaX, COCTABISIIOIIUX  COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH, MHOTOOOpa3uul W
O0COOCHHOCTSX OHMOJOTUYECKUX CHUCTEeM (KJIETKa, OPTraHu3M, IOMYJISIns,
BHJ, OwWoreomneHo3, Ouocdepa); O BBIAIONIUXCSA OTKPHITUAX U
COBPEMEHHBIX HCCIICIOBAHUSX B OMOJIOTHY;



O3HAKOMJICHHE OOydYaloluuXcsi ¢ METOJaMU T[O3HaHUsl KUBOU
MPUPOJIBI:  UCCIEAOBATEIBCKUMU  METOJaMU  OMOJIOTMYECKHUX  HayK
(MOJIEKYJISIpHOM U KJIETOYHOM OWOJOTHH, SMOPHUOJOTUM U OHOJIOTUU
pa3BUTHSA, TE€HETUKU M CEJICKIUHU, OUOTEXHOJOTHMHM M CHUHTETHYECKOU
OMOJIOrMH, TAaJCOHTOJIOTHH, SKOJOTHH), METOAaMU CaMOCTOSITEIILHOTO
MPOBEJICHUS OMOJIOTUYECKUX UCCIEAOBAaHUM B J1abOpaTOpuu U B MPUPOJIE
(HabsrofeHue, u3MepeHne, IKCIEPUMEHT, MOJACITUPOBAHUE);

OBJIQJICHUE OOYYaIOIIMMUCS YMEHUSMH: CAMOCTOSATEIbHO HAXOJUTh,
aHAJM3UPOBAaTh M  HUCIMOJb30BaTh  OHOJIOTHYECKYHD  HMH(POPMAIHUIO;
MOJIb30BAaThCSl ~ OMOJIOTMYECKOM  TEPMUHOJIOTHEH W CHUMBOJIUKOM;
yCTaHABIIMBATh CBS3b MEXKAY pa3BUTHEM OHOJIOTUM U  COIMAIBHO-
DKOHOMHUYECKUMU ¢  JKOJOTUYECKUMHU MpoOJeMaMHU  YeJIOBEUYECTBA;
OIICHUBATh TIIOCIEJCTBUS CBOEH JEATEILHOCTH IO OTHOIICHUIO K
OKpY’Karoliel MpUpOIHON cpenie, COOCTBEHHOMY 3J0POBBIO M 3JI0POBBIO
OKPY’KAIOIIUX JIFOJIeH; 00OCHOBBIBATh M COOJTFOZATh MEPhI MPOPUITAKTUKU
MH(DEKIIMOHHBIX 3a00JieBaHWM, TMpaBWia TIOBEJICHHS B TMPUPOJIE U
obecrieueHus:  0€30MACHOCTH  COOCTBEHHOM  JKM3HENEATEIIbHOCTH B
YpE3BBIYANHBIX CHUTyallUIX MPUPOAHOTO U TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHS B 00J1aCTH OMOJIOTHH,

pa3BuTHE y OOYyYalOIMXCS HMHTEIUICKTYaTbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B TpOIECCe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH U
COBPEMEHHBIMH  HCCJICIOBAaHUSMU B  OHWOJIOTHH, pEIIaeMbIMH  CIO
npoOjeMaMu, METO0JIOTHEH OMOJIOTHYECKOTO UCCIICIOBAHMS, TTPOBEICHUS
AKCTICPUMEHTAIBHBIX HCCIICIOBAHUN, pEIICHUS OWOJIOTHYCCKUX 3ajad,
MOJCITUPOBAHUS OMOJIOTHIECKHX 0OBEKTOB M TPOIIECCOB;

BOCITUTAaHHE Yy OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHMSI K >KHBOM
MpUPOJIc B IEJIOM W K OTHCIbHBIM €€ OOBEKTaM W  SBIICHHSM;
dbopMupoBaHUE SKOJOTHYECCKON, T'C€HETHUYSCKOW TIpPaMOTHOCTH, OOIIEH
KYJbTYpbl TIOBEJCHHUS B TMPUPOJEC; HHTETPAIMU €CTECTBEHHO-HAaYyUHbBIX
3HAHMM;

npuoOpeTeHne 00YyJYarOIIMMHUCI KOMIIETCHTHOCTH B PalliOHAJIBHOM
MPUPOAONOJIB30BaHUM (COOJIIOJICHHE TMpaBUJI TOBEACHUS B TMPHUPOJE,
OXpaHbl BHJIOB, JKOCHUCTEM, Owochepsl), COXpaHEHHH COOCTBEHHOTO
37I0pOBbS U 3JI0POBbSI  OKpY’KaroIMX JiroAed (coOmrogeHus Mep
NpopUIaAKTUKA 3a00JIeBaHUH, obecrnieueHue 0e30macHOCTH



KU3HENEATECIPHOCTH B  YPE3BBIYAHHBIX CHUTYaIllUAX MPUPOJHOTO H
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIB30BaHUS OHMOIOTHMYECKHUX
3HAHUW U YMEHUU B IIOBCEIHEBHOM KU3HU;

CO3/IJaHUE YCIOBUM I OCO3HAHHOTO BBIOOpa OOYUYaAOIIUMUCS
WHJVMBUAYaIbHOW  00pa3oBaTEbHOM  TPAGKTOPUM, CIIOCOOCTBYIOLIEH
nocneayonemMy npoecCHOHAITEHOMY CaMOOTIPEICIICHUIO, B COOTBETCTBUHU
C MHJIMBUYaTbHBIMU UHTEPECAMU U MOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YMCIO YAacOB, OTBEICHHBIX HA U3Yy4YeHHE OHOJIOTMM Ha
yIIIyOJIGHHOM YpOBHE CpeaHero oobmiero oOpa3oBaHwusi, cocraBisier 204
yaca: B 10 xmacce — 102 yaca (3 gaca B Heaemo), B 11 kmacce — 102 gaca (3
gyaca B HEJICITIO).

Ot6op opraHu3alMoOHHBIX (OPM, METOJOB M CPEIACTB OOYy4YEHHS
OMOJIOTHH OCYIIECTBISICTC C YYETOM CIEMUPUKA €ro COACpXKaHUS U
HANpaBJICHHOCTH Ha TMPOJODKCHHE OHMOJOTHYECKOTo o00pa3oBaHUs B
OpTaHU3AIHAX CPETHETO MPOPECCHOHATBHOTO U BBICIIIETO O0OPa30BaHUS.

OO6s13aTeIBbHBIM YCJIOBUEM IIPU OOYUYCHHHU OMOJIOTUU Ha YIITyOJaEHHOM
YpOBHE SBIISIETCS TPOBEICHHUE JA0OPATOPHBIX M TPAKTHYECKUX PadoT.
Taxxe yuyacthe 0O0ydYaroUIMXCsl B BBINOJHEHHUU MPOEKTHBIX U y4eOHO-
UCCJIeIOBATEIbCKUX PA0OT, TEMATHKA KOTOPHIX OMPEAEIsIeTCa YUUTelIeM Ha
OCHOBE HMEIOIIUXCS MAaTepUaIbHO-TEXHUYECKUX PECypCOB M MECTHBIX
MPUPOHBIX YCIOBUM.

COJEPKXAHUE OBYUYEHUA

10 KIJIACC

CoaepxaHue MNpPOrpaMMmbl, BBIIEIEHHOE KYpPCUBOM, HE BXOIAUT B
MPOBEPKY rocyapcTBEHHOM uToroBoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHass Ouojorus — KOMIUIEKCHas Hayka. Kparkas ucrtopus
pa3BuTHs OMoNOruu. bruonornyeckre HayKu U M3y4yaeMble UMU TPOOJIEMBI.
dyHIaMeHTaJbHbIE, TPUKIIAIHBIE U TTOMCKOBbIE HAYyYHbIE UCCIICIOBAHUS B
ouomnorumu.

3HaueHue OHONIOTMH B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTuHbI Mupa. [Ipodeccun, cBs3anubie ¢ Onoorueil. 3HaueHHE



OMOJIOTMU B MPAKTUYECKON NIESITEIbHOCTH YellOBEKa: MEIUIIMHE, CETbCKOM
X035MCTBE, MPOMBIIIIEHHOCTH, OXPAaHE MPHUPOIBI.

JdemoHcTpanumn

[loptpetri: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. U. Bepnanckun, W. I1. I1aBnos, 1. W.
Meunukos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, [[x. Yorcon, ®.
Kpuxk, . K. benses.

Tabmumplt u cxembl: «CBsi3b OHOJIOTMM € JIPYTUMH HayKaMm,
«Cucrema OMOJIOTUYECKUX HAYKY.

Tema 2. ’)KuBble cuCTEeMBbI U UX U3yUYeHHE

Kupbie cuctemMbl Kak mpeaMer wuszydeHus Ouonoruu. CBoiicTBa
XKUBBIX CHUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTbh U
LEJIOCTHOCTh, CJOXKHOCTh U YIMOPSJIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTD,
caMOOpraHu3anus, CaMOBOCITPOU3BECHNUE, pa3apaxuMocCTh,
U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMy >KUBBIX CUCTEM: MOJIEKYJSPHBIN, KIETOYHBIM,
TKAHEBbIM, OPraHW3MEHHbIM, NOMYJALHNOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(buoreonenoTuyeckuii), OwochepHnii. Ilponeccrl, mnpoucxonsimue B
KUBBIX cucTteMax. OCHOBHbIE NpuU3HAKU >KUBOro. JKu3Hb Kak ¢dopma
cyliecTBOBaHMs Matepuu. Hayku, n3ydaromniye *uBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aI1u.

N3ydenne KUBBIX cUCTeM. MeTroasl OWONIOTHYECKOW  HAYKH.
HabGmionenne, m3MepeHue, HKCIIEPUMEHT, CHCTEMATH3alusi, MeTaaHallu3.
[lonsTHE O 3aBUCMMOW W HE3aBUCUMOW TMepeMeHHOU. I[lmanupoBaHue
skcnepumenTa. IloctaHoBka W mpoBepka rumore3. Hyneas rumoresa.
[lonsitue BBIOOPKM W €€ JOCTOBEPHOCTh. Pa3dpoc B OMONOTHYECKUX
naHHbIX. OIlleHKa JOCTOBEPHOCTH IOJYYEHHBIX pe3ysbTaToB. lIprunnb
HCKa)XECHUS PE3yJIbTATOB dKCIIEpUMEHTA. [loHsATHE CTaTUCTUYECKOTO TeCTa.

JdemoHcTpanumn

Tabnutel u cxembl: « OCHOBHBIE TIPU3HAKH KU3HNY», «brHoIorndeckne
cucteMbl», «CBOWCTBA XKUBOW MaTEpUU», «YPOBHU OpraHU3alUU >KUBOU
npuponibl», «CTpO€HHE IKUBOTHOW KIETKW», «TKaHM KUBOTHBIX,
«CuctemMbl OpPraHoB  4Ye€JOBEYECKOrO0 opraHuzmay», «buoreoneHosy,
«buocdepar, «MeToabl U3yUEHUS KUBON TPUPOIBI».



O6opynoBanue: mnabopaTopHoe O0OOpyAOBaHUE Ji MPOBEACHUS
HAOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb30BaHUE PA3TUYHBIX METOAOB IMPHU
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-(QDYHKIIMOHANbHAS €IUHMIIA KUBOro. McTopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBanu, M. HInetineH, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOMN
KJIETOYHOM TEOPHHU.

Metoasl MOJICKYJISIPHOM M KJIETOYHOM OWOJIOTHU: MHUKPOCKOIIHUS,
xpomaTtorpadus, anexkTpodopes, METOA MEUEHBIX aTOMOB,
muddepeHmanbHoe  EeHTpUPYTUPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK.
Uszyuenue  Qurxcuposannvix  Kkiemox.  INEKTPOHHAA  MHUKPOCKOIIHS.
Konghorkanvnas mukpockonus. BumanvHoe (npudsicusHenHoe) u3yueHue
KJIemox.

JdeMoHCcTpamuun

IToptpetsr: P. T'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P.
Bupxos, K. M. bap.

Tabmuupr u cxembl: «CBETOBOM MHUKPOCKOM», «JNEKTPOHHBIN
MHUKPOCKOI», «IcTOpHs pa3BUTHS METOIOB MUKPOCKOIITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOTI, MHUKpPOIIPENapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckasi padora «/3yyeHne MeTO 0B KIETOYHOM OHMOJIOTHUH
(xpomatorpadus, anekTpodopes, nuddepeHImaIbHoe
nentpudyrupoanue, [1LIP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XUMHYECKUI COCTaB KJIETKH. Makpo-, MUKPO- u
YIBTPAMUKPOIIEMEHTE. Boma m €€ ponp Kak pacTBOpPUTENS, pearcHra,
y4acTHE€ B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPEryIsiuuu. MuHepaibHbIe
BEIIECTBA KJIETKH, UX OMOJOrHYecKas poib. Polb KaTHOHOB W aHUOHOB B
KIIETKE.

Opranudeckue BeuiecTna KieTku. buonornueckue nonumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTPYKTyphl OEIKOBOW MOJICKYJIBI.
IlepBuuHasi cTpykTypa Oenka, MeNTUAHAA CBA3b. BTopuyHas, TpeTuyHasd,



YeTBEepTUYHAsA  CTPYKTypbl.  JleHarypaums. CpoiictBa  0€JIKOB.
Knaccuduxanus 6enxoB. buonornueckue GpyHkuuu 6enkoB. [lpuonul.
Yranesonbl. MoHoOcaxapuabl, Aucaxapuibl, OJMIOCaXapuiabl U
nosicaxapuabl. OOUIMI MIaH CTPOCHUS U (PU3UKO-XMMHUYECKUE CBOWMCTBA
yriaeBoaoB. bruonornyeckue pyHKIIUU yrieBOIOB.
Jlunuael. ['mapodunbHO-rUApOPOOHBIE cBOMcTBa. Knaccudukamms

munuaoB.  Tpurmunepuasl,  Gocomunuasl,  BOCKH,  CTEPOHJIBI.
buonornyeckne ¢yHkimuu aunugoB. OOIIME CBONCTBA OHOJIOTHYESCKUX
MeMOpaH  —  TEKy4YecCTb, CIIOCOOHOCT K CaMO3aMBIKaHUIO,
MOTYTIPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JIHK u PHK. CrtpoeHne HYKIEMHOBBIX
kucinoT. Hykneorunsl.  [lpuHnmn — kommiemeHTapHocTH.  [IpaBuiio
Yapradda. Crpykrypa JHK — naBoitnas cnupanb. MecToHaxoxaeHue u
ouonorunueckue Gpynkunn JJHK. Buast PHK. ®ynkiuun PHK B kneTke.

Crpoenue monekyinbl AT®. Makpospruyeckue CBsI3M B MOJIEKYJIE
AT®. buonorunueckue ¢ynkuuun AT®D. BoccraHoBieHHBIE MTEPEHOCUUKH,
uXx GYHKIMA B KiIeTKe. [JIpyeue Hyxneosuompugpochamovr (HTD).
CexBenupoBanue JIHK. Memoowr ecenomuku, mpanckpunmomuxu,
NPOMeEeOMUKU.

CrpyktrypHass Ouojorus: OHOXUMHYECKHE U  OHMOPU3UUECKHE
UCCJIEIOBAHUS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYpPhl OHOMOJEKYI.
Mooenuposanue cmpykmypvl u @QyHKyuti 6UOMONEKYN U UX KOMNIEKCOS.
Komnvromepnotii ouzaiin u opeanuyeckuti cunme3 OUOMONEKYL U UX
HenpupoOHbIX AHAN0208.

JdeMoHCTpamuu

[Toptpetsr: JI. Ilomuur, [Ix. Yorcon, ®. Kpuk, M. VYunkunc, P.
Opanxiul, @. Conrep, C. Ilpy3unep.

Junarpammel: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXUBOU
npuponae», «Pacnpenenenne XMuMHUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabmuuet u  cxembl: «llepmommueckass TabnHMIIa XUMHUYECKHX
aneMeHToB», «CTpoeHHe MOJIEKYJIbl BOAbl», «BemecrBa B cocrase
opranm3MoBy», «CTpoeHrne MoJekynbl Oenkay, «CTpyKTypbl OEIKOBOM
MOJIEKYJIbI», «CTpoeHHE MOJIEKYJl YIVIEBOJAOBY», «CTpO€HHE MOJEKYI
TUnua0By, «HyknenHoBbie KUCIOThIY, «CTpoeHne MoieKysibl ATD.

O6opynoBaHue: XUMHUYECKasl IOCyJla U 000pyI0BaHUE.



JlabopaTtopnas padora «OOHapyxeHue OCJIKOB C IOMOINIBIO
Kaue€CTBEHHBIX PEaKIIUM».

Jlaboparopnass padora «lccnenoBaHue HYKIEMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue n GyHKINH KICTKH

Tunel KJIETOK: dyKapuoTHueckasi U npokapuotudeckas. CTpykTypHO-
GyHKIIMOHAIbHBIE 00pa30BaHUS KIICTKHU.

Crpoenue npokapuoTudeckon kietku. Kierounas crenka OGaktepuid
u apxed. OcOOEHHOCTH CTpOeHusi TreTepoTpodHOi U aBTOTpPOdHOU
MPOKAPUOTHYECKUX KJIETOK. MECTO U pojih MPOKApHOT B OMOILIEHO3aX.

Crpoenne u  (QYHKIIMOHUPOBAHUE DYKAPUOTHUYECKOW  KIIETKH.
[Inazmaruyeckas meMOpana (rutazmanemMma). CTpyKTypa Iu1a3MaTH4YeCcKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IIa3MaTHYECKyl0 MEMOpaHy:
naccuBHbIN (qudPy3us, odneruénnas quddysus), akTUBHBINA (IEPBUYHBIN
U BTOPWUYHBIA aKTUBHBIM TpaHcmopT). [lomympoHuiiaeMocts MeMOpaHBHI.
PaGora Harpmii-kaameBOro Hacoca. DHJIOIMTO3: MUHOIMTO3, (ParomuTos.
Ox3o1uTo3. Kierounas crenka. CTpykTypa U QYyHKIIUU KIETOYHOU CTEHKHU
pacTeHuid, rpuooB.

[utonnasma. Iluto3onb. I[lutockenmeT. JIBMKEHHE IIMTOILIA3MBI.
OpraHouabl  KJIETKH. OnHomeMOpaHHbIE OpraHoOuAbl  KIIETKHU:
sHpomazMarnueckass cerb (OIIC), ammapar ['onabaxu, JIU30COMBI, HX
ctpoeHue ©u (QyHkuuu. B3auMOCBS3b OJHOMEMOpPAHHBIX OpPraHOM]IOB
kieTkd. CTpoeHue TpaHyJISIpHOTO peTHUKylayma. Mexanuzm Hanpaénenus
benxos 6 OIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. [nmaakuii (arpaHyJIsSpHBIA) SHIOIIA3MATHYCCKUA PETHKYIYM.
Cekperopnast ¢yHkuus anmapata [ompmxu. Moougukayus 6enrkos 6
annapame Tonvoxcu. Copmuposka 6eakos 6 annapame 10nb0xcu.
Tpancropt BewmiecTB B KIETKE. Bakyoimu pacTUTENBbHBIX  KIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpPraHOWABI KJIETKH: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoocoenue  mumoxonopuii. u  naacmud. Cumbdbuoecenes (K.C.
Mepeorckosckuu, JI. Mapeyauc). Ctpoenue u GyHKIUM MUTOXOHIPUN U
MJIACTHU/L. [lepBuuHble,  BTOPUYHBIE W  CIIOXKHBIE  TUIACTH]IBI
(bOTOCHHTE3UPYIOITUX AYKapHuoT. XI0pOIIacThI, XPOMOIIIACTHI,
JIEUKOIIACTHI BBICIIMX PACTEHUM.



HememOpannsie opranougbl kietku CtpoeHue U (QyHKUIHUH
HEMEeMOpaHHBIX OpraHOUJ0B KIETKH. Pubocomsbl. Ilpomesicymounvie
Qunamenmoi.  MuxpopunaMeHTbl. AKmMuHOBble  MUKPODUIAMEHMDL.
MplieyHble  KIETKU. AKMuUHo8vle KOMNOHEHmMbl HEeMbIUEUHbIX KAEeMmOK.
Mukpotpybouku. Knerounsiii nieHTp. CTpoeHUE U IBUXEHUE KTYTHUKOB U
pecHuuek.  MukporpyOouku  1murToruiasmel.  LlenTpuons.  benxu,
accoyuuposanuvle ¢ MUKPOQDUIAMEHMAMU U  MUKPOMPYOOUKAMU.
Momopnuvle benxu.

Anpo. OO6onouka sapa, XpPOMATHH, KapuoILIa3Mma, SJIPBIINIKA, WX
ctpoenre U GyHKIUU. SnepHbiii 0enkoBbii Matpukc. [IpocTpancTBeHHOE
pacmoyio)KeHHEe XpOMOCOM B HUHTeppazHOM sijape. JyxpomamuHn u
eemepoxpomamut. beaku XpoMaTWHa — THUCTOHBL. /JJuHamuxa s0epHOol
obonouxku 6 mumose. HAoepHulii mpancnopm.

Knerounsie BkitoueHusi. CpaBHHUTENIbHAs XapaKTEPUCTHUKA KIIETOK
AYKapHOT (pacTUTENTBHOM, JKUBOTHOM, TPUOHON).

JdeMoHCcTpamuun

IToptpetsl: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupr u  cxembl: «CTpoeHHE JYKAPUOTUYECKOM  KIIETKHY,
«CTpoeHHE KUBOTHOW KIETKH», «CTpPOEHHE pPACTUTEIBHON KIETKNY,
«CtpoeHue MHUTOXOHApUMN», «Anpo», «CTpoeHHe NpOKapUOTHYECKON
KIJIETKID.

O6opynoBaHue: CBETOBOM MHKPOCKOTII, MHUKpPOIIPENapaThl
PACTUTENbHBIX, JKMBOTHBIX KIETOK, MHUKpOIpenapaTtbl OaKTepHalbHBIX
KJIETOK.

JlaGoparopHass padora «/3ydeHue CTPOCHMS KIETOK pPa3IUYHbIX
OPraHu3MOB.

IIpakTnueckass  padora  «lM3yueHne  CBOWCTB  KIETOYHOM
MeMOpaHbD».

JlaGopaTopHas padora «HccnenoBanue IUIa3MOJIN3a U
NEIUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX).

IIpakTuueckas padora «l3ydyeHwe [ABUKEHUS UUTOIJIA3MbI B
PACTUTENBHBIX KIETKaX.

Tema 6. O0OMeH BellecTB M NPeBpPalliecHHe YJHEPITUU B KJIETKe

AccUMWISIIUA U JUCCUMMIISIIIUSL — JIB€ CTOPOHBI MeTaboiu3Ma. Tumsl
oOMeHa BelIecTB: aBTOTPOPHBIN U reTepoTpodHbIA. YUacThe KUCIopoaa B



OOMEHHBIX  IpolLeccax. DHEPreTMYeckoe  OOecreueHHe  KIIETKU:
npespaiienue AT® B 0OMeHHBIX npoueccax. DepMEHTaTUBHBIA XapaKTep
peakuuiil KJIeTOYHOro MeTabonauzMa. GepMeHThl, UX CTPOEHUE, CBOMCTBA U
MexaHu3M  nedictBus.  KodepmeHntsl.  OTimmuus  GpEepMEHTOB  OT
HEOPTraHWYECKUX  KaTaau3aTopoB.  beiku-akTHBaTOpel W OCNKH-
UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHUBHBIX pEaKIHM OT
Pa3TUYHBIX (PaKTOPOB.

[lepBUYHBINA CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTES.
AHokcucennbil u OKCUSEHHbBIU ¢gomocunmes y  baxmepui.
Cseemocobuparowue nuemenmsl U NUSMEHmMbl peaKyuoHHo20 yenmpa. Poib
XJIOPOIUIACTOB B Tporecce Qotocunte3a. CBeToBass U TEMHOBas (asbl.
@omoovixanue, Cs., Cs. u CAM-munwvr gpomocunmesa. IIpogyKTUBHOCTD
dotocuHTe3a. BiausHue paznuyHbIX (DAaKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3HadeHue GOTOCUHTERA.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIME  OaKTepwH,  JKeJae300akTepuw,  cepobaKTepuw,
BOJIOPOJIHBIE OakTepuu. 3HAaUCHUE XEMOCHHTE3a.

AnaspoOHbie opranu3Mbl. Bunel 6poxenus. [Iponyktel OpoxeHus: u
UX HCIIOJIb30BAaHWE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI Kak
00BEKThI OMOTEXHOJIOTUN U BO30YIUTENN OOJIC3HEH.

AdpoOHBIE  OpraHM3Mbl.  ODTambl  DHEPreTUYecKOro  oOMeEHa.
[ToaroroButenpHb 3Tan. [NMKONIM3 — OECKUCIOPOIHOE paclIeIICHHE
TJTFOKO3BI.

buonornueckoe oOkuciIeHWE, WIM KIETOYHOE JAbIxaHue. Ponb
MUTOXOHJIPUN B TIpolieccax OMOJIOTMYecKOro okucieHus. llukmudeckue
peakuuu. OxuciautenbHoe QocopunupoBanue. OHepeus MeMOPaAHHO20
epaduenma npomonos. Cunmes ATD: paboma npomonnoi AT@-cunma3zol.
[IpeumymecTBa a’poOHOTO MyTH OOMEHA BEIIECTB Mepe]] aHAIPOOHBIM.
D} heKTUBHOCTH SHEPTreTHUECKOro 0OMeHa.

JdemoHcTpanumn

IToptpetsr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B.
A. Durensrapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpel u  cxeMbl: «DOTOCHHTE3», «DHEPreTHUYSCKU OOMEHY,
«buocunTes 6enkay, «Ctpoenne GpepMeHTa», « XeMOCHHTE?Y.



OGopynoBaHue: CBETOBOM  MHUKPOCKON, 00OpyJOBaHUE IS
MIPUTOTOBJICHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIpENapaToB.

JlaGoparopnass pabora «l3ydyeHue KaTaqIUTUUECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

JlabopaTopHas pabora «/3yueHne hepMEHTATUBHOTO PaCIICIIIICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHass paGora «CpaBHeHHE TIpollecCOB (OTOCHHTE3A H
XEMOCHUHTE3a.

JlabopaTtopHass pabGora «CpaBHeHHUE TIPOLIECCOB OpOXEHHUS W
JIBIXQHUSI.

Tema 7. HacaeacrBeHHass uHpopManus M peajusanus e€¢ B
KJIETKe

Peakniun marpuuHoro cuHrte3a. I[IpuHIIUIT KOMIUIEMEHTaApHOCTH B

peakuMsX  MaTpU4HOro  CHHTe3a.  Peanusauuss — HacieACTBEHHOU
uHpopmanuu. ['eHeTHueckuii KoJ, ero cBoicTBa. TpPaHCKPUMIMUS —
MaTPUYHBIN CHUHTE3 PHK. [TpuHUIHATIBL TPAHCKPUIILNU:
KOMILIEMEHTApPHOCTb, AHTUIIAPAJUIEIIBHOCTb, aCUMMETPUYHOCTb.

Cospesanue  mampuunvlx  PHK 6  oykapuomuueckoti  Kiemke.
Hexooupyrowue PHK.

Tpancsiius u e€ sranbl. Yuactue TpancnopTHeix PHK B 6nocunaTe3e
Oenka. YcioBus OuocuHTe3a Oenka. KoawpoBanwe aMHHOKHCIOT. Ponb
pubocoM B OmocuHTE3€e OelKa.

Cogpemennvie npedcmagienusi o cmpoeHuu 2enog. OpraHuszanus
reHoMa Yy TMPOKapHOT U DYKApUOT. Perynsiuus akTUBHOCTH TEHOB Y
npokapuoT. I'umore3a omepona (P. XKako6, XK. Mano). MozrexyrapHuvie
MeXaHuzMvl IKCHpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 peeynayuu
pabomsl 2cenos. Perynsius oOMEHHBIX MpOIEcCOB B KieTke. KieTodHbrit
rOMEOCTa3.

Bupycel — HekneTouHbie (HOPMBI KU3HM M OOJUTaTHBIC MApa3UTHI.
CtpoeHne MpOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.
Kusnennviti  yuxkn J[HK-codepocawux eupycos, PHK-cooepacawux
supycos, baxmepuogacos. Qbpamnas MpaAHCKpunyus, peeepmasa,
unmezpasa.

BupycHble 3a0oneBaHMsl 4yenoBeKa, >KMBOTHBIX, pacteHui. CIIN/I,
COVID-19, connanbHapie U MEAUITMTHCKAE TPOOTIEMBI.



buoungopmamuxa: unmeepayuss u anaiuz OOALUWUX MACCUBOB
(«bigdata») cmpyxkmypuuvlx 6uonoeuuveckux oawHvix. Hanomexnonocuu 6
ouonocuu u meouyune. llpoepammupyemvie Gynxyuu 6erxkos. Cnocobul
00CMAaBKU JIeKapcme.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUI.

Tabmuupl m cxembl: «bumocuHTe3 Oenka», «l'eHeTHueckuii Kooy,
«Bupyce», «bakrepuodarmny.

IIpakTuyeckas padora «Co3aHne MOJIEIN BUPYCa».

Tema 8. ) KusHeHHbII MUKJ KJIETKHU

Knerounsiit uuki, ero nepuoasl u perymsiius. Uatepdasza u MUTO3.
OcobenHoctu TmporieccoB, mporekarommx B wuHTepdaze. I[loaroroska
KJIeTKHn K  jgeneHuto.  [IpecuHTteTndeckuit  (MMOCTMUTOTHYECKHIN),
CUHTETUYECKUH UM TIOCTCUHTETHUYECKUN (TIPEMUTOTUYECCKHI) TEPHUOJIBI
uHTep(Paszbl.

Matpuunsiii cunte3 JJHK — permmmkanus. [IpuHUOMOBL periukanuu
JIHK: KOMILJIEMEHTApPHOCTb, MOJTYKOHCEPBAaTUBHBIN CHUHTE3,
aHTUIIApAIUIeNbHOCT.  Mexanusm  pemmkauun  JITHK.  Xpomocowmsl.
Ctpoenne xpomocoM. Termomepbl U Tenmomepasza. XpOMOCOMHBIH Ha0Op
KJIETKA — KapUOTUIl. JUMJIOWIHBIA U TalJIOMIHBIA HaOOpPBI XPOMOCOM.
['oMomornunbie XpoMOCOMBI. 110710BBIE XPOMOCOMBI.

Jenenue kinetku — Muto3. CTaauu MUTO3a U MPOUCXOASUIUE B HUX
npouecchl. Tunbl MuTo3a. KapuokmHe3 u mUTOKMHE3. buonormueckoe
3HAYEHUE MUTO3a.

Perynsiuuss muToTMYECKOro 1MKIAa KieTKd. [Iporpammmupyemas
KJIETOYHas TH0esb — anonTo3.

Knerounoe sapo, XpoMocombl, (yHKIIMOHaNbHAsS TE€HOMHUKA.
Mexanusmol  nponugepayuu, oup@epenyuposxu, cmaperus u ubenu

knemok. «lugpposas  knemka» — Ououngopmamuueckue Mooenu
DYHKYUOHUPOBAHUSL KIEMKUL.
JdemoHcTpanumn

Tabmuiel M cxeMbl: <« OKHM3HEHHBIH LMK KIETKH», «MHUTO3»,
«Ctpoenue xpomocomy, «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapaTsl: «MuTo3 B
KJIETKAaX KOPEIIKA JIyKay.



Jlaboparopnass padora «/3yueHne XpoMOCOM Ha TOTOBBIX
MHKPOIIPENapaTax».

JlabopaTopHas pabdora «HaGmoneHne mMuTo3a B KIETKaX KOHYMKA
KOpeIlKa JIyKa (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoenue n pyHKINH OPraHUM3MOB

buonoruyeckoe  pasHooOpasue  opranuzMoB.  OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCcOOEHHOCTH CTPOCHMSI U SKU3HEACSTEIBHOCTH OJIHOKJIETOUHBIX
opranu3MoB. bakrepuu, apxeu, OAHOKJIETOYHbIE TPUOBI, OJHOKIETOUYHbBIE
BOJOPOCIH, ApyTrHe NpoTUCThI. KoJIoHManbHbIE OpraHu3MBbl.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOI'O OpraHn3Ma. TKaHu, OpraHbl U
cucteMbl opraoB. OpraHusM Kak equHoe 1esioe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTENbHBIX TKaHEW: oOpaszoBarenbHas,
MOKPOBHAs, TMPOBOJSAIIAS, OCHOBHAasg, MexaHuueckas. OcobeHHOCTH
cTpoeHus1, GYHKIUNA U PacTONOKEHHs TKaHEH B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M 4YelOBeKa. THUNBI JKUBOTHBIX TKaHEW:
AIUTENNANbHAsA, COCIUHUTENbHAS, MbllIeuHas, HepBHas. OcCOOEHHOCTH
CTpoeHus, PYHKIMI M PACMOJOKEHUS TKaHEH B OpraHax >UBOTHBIX U
YEJI0BEKa.

Opransl. BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUM. Opransl
U CHUCTEMbl OPTaHOB KUBOTHBIX U 4esnoBeka. DYHKIMU OPraHOB U CHUCTEM
OpTraHOB.

Omopa  Ttema  opranusmoB. Kapkac  pactenuil.  CkeneTsl
OIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbli U
BHYTpEHHUN ckeneT. CTpOEHUE U TUIIBI COEAUHEHUS KOCTEM.

JIBr>KeHWE OpraHu3MOB. JIBMI)KEHHE OJHOKJIETOYHBIX OPIraHU3MOB:
aMEéOOUIHOE, JKTYTHMKOBOE, pECHHYHOE. JIBMKEHHWE MHOTOKJICTOYHBIX
pPACTEHUN: TPONIM3MBI U HACTUU. /[BHIKEHNE MHOTOKJIETOYHBIX )KUBOTHBIX U
yenoBeKa: MbllieyHas cucrtema. Peduekc. CkeneTHbIe MBIIIIBI U HUX

pabora.
[Tutanue opranmsmoB. [lormomieHwe BOMBI, YIVIEKHUCIIOTO Ta3za
MUHEPaTbHBIX BEIIECTB PaCTCHUSIMH. [Tutanue KUBOTHBIX.

BayTpunonoctHoe ¥  BHYTPHUKIETOYHOE  nuuieBapeHue. lluranue
MO3BOHOYHBIX  JKUBOTHBIX.  OTHenabl  MUILIEBAPUTEIBHOTO  TpPaKTa.
[InmeBapurenbHble xene3sl. [lumeBapuTenbHas CHCTEMA YEIIOBEKA.



JIpixanue opraHu3moB. [[pIxaHue pacTeHuU. [[pIXaHWE >KUBOTHBIX.
Hudbdys3us ra3oB dYepe3 TMOBEPXHOCTh KiIeTKU. KoxkHOE AbIXaHUE.
JlpixaTenbHast moBepxHOCTh. JKabepHoe W J€rouyHoe npixanue. Jlpixanue
MO3BOHOYHBIX JKMBOTHBIX W YEJIOBEKA. OBOJIOIMOHHOE YCIOXKHECHHE
CTpOEHHUS JETKUX TO3BOHOYHBIX JKHUBOTHBIX. JlpIxaTenbHas cucteMa
yejaoBeKa. MexaHu3M BEHTWISAIMU JIETKUX Y NTUL U MIJIEKOMUTAIONIUX.
Perymsimus npixanust. JlpixarenbHble 00BEMBI.

TpaHcmopT BeHmIECTB Yy OPraHuW3MOB. TpaHCHOPTHBIE CUCTEMBI
pactenuii. TpaHcnopT BEMIECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbl. KpoBeHOCHas cucTtema MO3BOHOYHBIX XHWBOTHBIX M YEJIOBEKa.
Cepaiie, KpOBEHOCHBIE cOCyAbl W KpoBb. Kpyru KpoBooOpaiieHus.
OBOJIIOLIMOHHBIE  YCIIO)KHEHUS  CTPOEHHUSI  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepara u e€ perymsius.

Brigenenune y oprann3amoB. Beiaenenuwe y pacrenuid. Beigenenue y
KUBOTHBIX. COoKpaTuTenbHble Bakyosn. Opransl BbljieeHUs. OuabTpanms,
ceKkpenusi U 00paTHOE BCAChIBAHME KaK MEXaHU3MBbI PabOThl OpPraHOB
BblAeieHUs. CBSA3b IMOJIOCTH TeJla C KPOBEHOCHOW M BBLACIUTEIBHOMN
cucremaMu. BpiaeneHrne y mo3BOHOYHBIX KUBOTHBIX M yesoBeka. Ilouku.
Crpoenne u (QyHkiuoHupoBanue HedppoHna. OOpazoBaHue MOUU Y
YeJI0BeKa.

3amMTa y OpraHuM3MOB. 3alllUTa Yy OJHOKIETOYHBIX OPraHU3MOB.
Cropsl OakTepuii ¥ IIMCTHI MPOCTEUIIUX. 3alIUTa Y MHOTOKJIETOYHBIX
pacrenuii. Kyrtukyna. CpenctBa NMacCMBHOM M XUMHYECKOM 3allUTHI.
DutoHIN L.

3ammTa 'y  MHOTOKJIETOYHBIX KUBOTHBIX. [loKpoBBI ©  HX
MPOU3BOJIHBIE. 3amuTa oOpranm3dMa oT Oone3Heil. MMMmyHHas cucrema
yernoBeKa. KIeTroyHbli M TyMOpQJIbHBIA MMMYHHUTET. BpoXnEHHBIA U
OPUOOPETEHHBIM  CIEMPUIESCKU HUMMYHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro ummynurera (II. Dpmux, ®@. M. bepuer, C. Tonerasa).
BocnanurenbHpie OTBETBI OpraHu3MOB. POJib BpOXKIEHHOTO UIMMYHUTETA B
Pa3BUTHH CHCTEMHBIX 3a00JICBaHMIA.

Paznpaxkumocte u perynsumss y OpranusmoB. PaznpaxxumocTts y
OJIHOKJIETOYHBIX OpPraHU3MOB. TakcHChl. Pa3zgpaxuMocTh U peryysuus y
pacteHuid. PocToBbIE BellECTBA U UX 3HAUYCHUE.



Hepsnas cuctema u pediiektropHas peryisius y *KUBOTHbIX. HepBHas
cucTemMa M €€ OTHEeJbl. DBOJIIOIUOHHOE YCI0XHEHHE CTPOCHHUS HEPBHOM
CUCTEMBbl 'y KHUBOTHBIX. OTAENIbl TOJOBHOIO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Pednexkc u pedraexropHas nyra. be3ycnoBHble U YCIOBHBIE
pedIieKchl.

I'ymopanibHas perynasiiuss U SHAOKPUHHASL CHCTEMA >KUBOTHBIX U
yenoBeka. JKene3bl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. JlelicTBue
TOPMOHOB. B3anMOCBsA3b HEPBHOM M SHIOKPUHHOM CHCTEM. | uroramamo-
runoduzapHas cuctema.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabmuisl u CXEMBI: «OIHOKIJIETOUHBIE BOJIOPOCIIN»,
«MHoOroKIeTOuHbIE Bogopocian», «bakrepumn», «lIpocreimmey, «Opranbl
IIBETKOBBIX pacTeHUi», «CUCTEeMbl OpPraHOB IO3BOHOYHBIX >KUBOTHBIX,
«BHyTpeHHee CcTpoeHue HacekoMbix», «TkaHu pacteHuit», «KopHeBbie
cuctembl», «CrtpoeHue credns», «CTpoeHHe JHCTOBOM IUIACTUHKH,
«TkaHn XUBOTHBIX», «CKeneT yenoBekay, «lluieBapurenbHas cucTeMay,
«KpoBeHocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucremay,
«Koxa», «Msplmeynas  cucreMa»,  «BpigenurenbHas — cucremay,
«OHOOKpUHHAs  cucremay, «CTpoeHue  MblLLb», «MMMyHUTETY,
«KumeynononoctHeie», «Cxema mNUTaHUS pacTeHui», «KpoBeHOCHBIE
CUCTEMBl T03BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue
wiaHapun», «BHyTpeHHee cTpoeHue n0XKAeBOro uepss», «HepsHad
cuctema poio», «HepBHas cuctema marymku», «HepBHas cucrema
npecMmblkaomuxcsa», «HepBHas cucrema nrtuny, «Hepsras cucrema
MIeKkonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

O6opynoBanue: CBETOBOM MHKPOCKOTI, MHUKpPOIIPENapaThl
OJHOKJIETOYHBIX OpPraHU3MOB, MUKpOIIpenapaTbl TKAaHEW, pPaKOBHUHBI
MOJUIIOCKOB, KOJUIEKIMH HAaCEKOMBIX, WIJIOKOXKHX, XUBBIE 3K3EMIUISPHI
KOMHATHBIX pPAacTEeHUi, repdapuu pacTeHUU pa3HBIX OTAENIOB, BIAXKHBIC
MpenapaTsl KUBOTHBIX, CKEJIETBI MTO3BOHOYHBIX, KOJUUIEKIIUH
OECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa, OOOpyJAOBaHHE IS
JEMOHCTpPAalMAd TOYBEHHOTO M  BO3AYLIHOIO IIUTAaHUA  PACTECHHH,
pacuieTieHus Kpaxmaia © O€lKOB ToJ JelicTBueM (EepMEHTOB,
o0opyloBaHUE JJIsi JIEMOHCTPALIMM OMBITOB MO U3MEPEHUIO KU3HEHHOU



E€MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbBIX ABUKEHUM, MOJIEIIU TOJIOBHOTO
MO3Tra pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlaboparopHasi padora «3ydyeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHokeHHe M pa3BUTHE OPraHU3MOB

@®opMbl  pa3sMHOXKEHMSI ~ OpraHU3MOB:  Oecrnojioe  (BKJIIOYas
BEreTaTUBHOE) W TOJI0BOE. BUbI 0ecrnosoro pa3MHOXKEHHUS: MOYKOBaHUE,
criopyJsitusi, parMeHTaIrs, KIOHUPOBaHUE.

[TonoBoe pasmHoxxkeHue. [lojoBbIe KIETKU, WIM TameTbl. Meiio3.
Cragun wmetioza. [loBemenue xpomocoM B Meiose. Kpoccunrosep.
buonornuecknit CMbICI Me03a 1 TTOJIOBOr0 mpouecca. Meno3 u ero MecTo
B )KU3HEHHOM ITUKJIE OPTaHNU3MOB.

[IpenzapoxsiieBoe pa3putHe. ['ameToreHe3 y KUBOTHBIX. [loyoBbie
xkene3pl. OO0pa3oBaHWe U pa3BUTHE TOJIOBBIX KJIETOK. CriepMaToreHes
ooreHe3. CTpoeHue MOJNOBBIX KIETOK.

OmogoTBopeHne U 3MOpPHUOHANIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayanibHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS
— HayKa O pa3BUTUU OpPraHU3MOB. Mopghocene3z — o00Ha u3 21A6HbIX
npobaem samopuonocuu. Konyenyus mopghoeenos u mooenu mopghoeenesa.
Cragum sMOpuoOreHe3a JKMBOTHBIX (Ha TMpuMepe Jsarymku). JpoOieHue.
Tunsl  gpobnenus.  Jemepmunuposannoe U HEOePMUHUPOBAHHOE
opobnenue. bnacmyna, munvt  6Onacmyn. OcoOEHHOCTH  APOOICHUS
MJICKOTIUTAIONIMX. 3apOJBIIIEBbIC JIMCTKU (racTpyisiliusi). 3akiaajka
OpraHoB M TKaHEW U3 3apOJBILIEBBIX JUCTKOB. B3aMHOE BIMSHHUE YacTeu
Pa3BHUBAIOIIETOCS 3apO/IbIIa (AMOPHOHATbHAS UHIYKITKA). 3aKiIaaKa TiaHa
CTPOCHHSI KUBOTHOTO KAaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBHUI
reHoB. BnmsiHme Ha SMOpHOHAIBLHOE pa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPY’KAIOIIEH CPEBbI.

Poct u pa3utue xuBoTHbIX. [locTamMOpuoHaneHbiil iepuoa. Ilpsamoe
1 HempsMoe pa3ButTue. PazButne ¢ meramopho3oM y O€CIO3BOHOYHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. bBHOJIIOTMYECKOE 3HAYEHHE TMPAMOr0 U
HEMpSMOTO pa3BUTHSI, UX PACOPOCTPAHEHHE B Mpuponae. THUIbl pocTa
KUBOTHBIX. DAKTOPBI PETYISLUU POCTA KUBOTHBIX M 4YenoBeka. Craguu



NOCT3MOPUOHAJIBHOTO Ppa3BUTUSL Y JKUBOTHBIX M 4esioBeka. Ilepuossl
OHTOreHe3a yesioBeka. CTapeHne U CMepTh Kak OMOJIOrH4YeCKUE MPOLECCHI.

PasmHoxenue u pazButue pactrenuit. ['amerodput u copodut. Meiios
B JKM3HEHHOM IMKJe pacteHuid. OOpazoBaHuEe CrOp B mpolecce meiosa.
I'amerorene3 y pacreHuid. OIIOOOTBOPEHUE W PA3BUTUE PACTUTEIBHBIX
OpraHu3moB. JIBOMHOE OIUIOAOTBOPEHHE y LIBETKOBBIX PACTECHUM.
OO6pa3zoBaHue U pa3BUTUE CEMEHHU.

MexaHn3MBbl pETYISIIMNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmuupt u  cxembl: «BereratuBHOe pa3mMHOXeHUE», «Turmbl

Oecrnoyoro PA3MHOXKCHUS», «Pa3MHOKeHUE XJIaMHUJIOMOHAIBI»,
«PasmHOXeHME  3BrieHb»,  «Pa3smMHOXeHHME  TUApB»,  «Meio3,
«XpOMOCOMBI», «I"ameTorenes, «CtpoeHue SIAIIEKIIETKH U

criepmaTto3ounsia», «OCHOBHBIE CTaauu OHTOreHe3a», «IIpsmoe u HenmpsiMoe
pa3Butue», «Pa3BuTue mMalckoro xxyka», «Pazsurue capanun», «Pazsutue
JATYWIKW», «/BOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTCHUI»,
«CTpoeHue ceMsiH OJHOAOJIbHBIX U JIBYJIOJIBHBIX pacTeHUN», <« KU3HEHHBIN
UKJI MOPCKOW KamycCTb», <«)KH3HEHHBIN LUK MXa», «KU3HEHHBIA LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETApaThl SUIIEKIETOK
U CIIEpMAaTO30MJ0B, MOAENb «LIUKI pa3BUTHUS JIATYIIKW.

JlaGopaTropHass pabora «l3ydyeHue CTpOECHHUS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpENapaTaxy.

IIpakTuyeckasi padora «BbIsiBIEHHE  TPU3HAKOB  CXOJICTBA
3apObIIIEH TO3BOHOYHBIX )KUBOTHBIX.

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOKEHHS BBICIINX
PaCTEHUI.

Tema 11. T'eHeTMka — Hayka O HACJEACTBEHHOCTH U
U3MEHYUBOCTH OPraHU3MOB

Hcrtopusi ctaHOBJIEHUS W pa3BUTUS F€HETUKU Kak Hayku. Paboter I
Menpens, I'. ne ®pusza, T. Moprana. Poiib OTE€YECTBEHHBIX YYEHBIX B
pazButuu reHetuku. Pabotrer H. K. Konwsuosa, H. 1. BaBunosa, A. H.
benosepckoro, I'. /I. Kapneuenko, 10. A. ®umumuenko, H. B. Tumodeena-
Pecogsckoro.



OCHOBHBIE TE€HETMYECKUE TMOHATHUSA W CUMBOJBIL. ['OMOnOruyHbIC
XpPOMOCOMBI, AJJIENIbHBIE TE€HBI, aTbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN
U PELECCUBHBIA MNpPU3HAK, TOMO3WUI0TAa, TE€TEPO3UTrOTa, YUCTAsl JIMHHS,
rubpuapl, reHotun, QeHoTun.  OCHOBHbIE  METOABI  T'€HETHKH:
rUOPUI0IOTUYECKHUM, IUTOJIOTMYECKUH, MOJIEKYJIIPHO-T€HETUYECKUH.

JdemoHcTpanumn

[loptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsnos, H.
N. BaBunos, A. H. benozepckuid, I'. [I. Kapneuenko, 0. A. ®unumnueHko,
H. B. Tumodees-Pecorckuii.

Tabmuiel u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpElUBaHUS.

JlabopaTopHas pabora «Jlpo3oduna kak OOBEKT T€HETHMUECKUX
UCCIIEOBAaHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH Mengenss — 3akoH
eAMHO00pa3usi THOPUIOB MEPBOTO MoKoyeHus. [IpaBuiio JOMUHUPOBAHMUS.
Bropoii 3akoH Menaens — 3aKOH  pacCIICIUIEHUsS  IPU3HAKOB.
[uTonornyeckue OCHOBBI MOHOTHOPHIHOIO CKpeuuBaHusa. [wumoresa
YUCTOTHI FaMET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMeXyTO4HBIM  XapakTep
Haclie1oBaHus. Paciieruienue Npu3HakoB IPU HEIIOJIHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemmuBaHue. Tpetud 3akoH MeHaens — 3aKoH
HE3aBHCUMOI'0 HACJEJOBaHMUS NPU3HAKOB. lluTonornueckne OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

CuermieHHoe HacienoBanue mnpu3HakoB. Pabdoter T. Moprana.
CuenuieHHOE HacJaeAOBaHUE I'€HOB, HAPYILICHUE CUEIUICHUSI MEXIy TeHaMU.
XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH.

I'enernka mnona. XpPOMOCOMHBIM MEXaHU3M OIPENEIICHUS I10Ja.
AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli U TeTEepOraMeTHBIN
non. ['eHerndeckas CTpykTypa mMOJIOBBIX XpomocoMm. HacnenoBanue
[IPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [lmeloTponuss — MHOKECTBEHHOE
JICUCTBHE reHa. MHOXeCTBEHHBIN AJICIIU3M. BzanmoneiictBue
HeaJuleNbHbIX TeHOB. KommuiemeHnTapHocTh. Dnucta3. [lonumepusi.

['eHeTnyeCcknil KOHTPOJIb PA3BUTHS PACTCHUH, )KUBOTHBIX U YEJIOBEKA,
a Takxke (PU3MOJOTHYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX



bynkuuii. ['eHeTHMUecKHe MEXaHU3Mbl CHUMOHMOTEHE3a, MEXaHU3MBI
B3aUMOJICUCTBUSL «XO3MH — TAPa3UT» U «XO35IUH — MHUKPOOUOMY.
['eHeTnyeckne AacmeKTbl KOHTPOJSI M HW3MEHEHHUsS HACJIEACTBEHHOM
nH(pOpMaIMK B TOKOJIECHUAX KIETOK U OPTraHU3MOB.

JdemoHcTpanumn

IToprpetsl: I'. Menaens, T. Mopras.

Tabnuuel u cxembl: «IlepBbiit 1 BTopoit 3akoHbl Mennens», « Tpetuit
3akOH MeHnens», «AHanu3upyromiee ckpenuBaHue», «HenomnHoe
noMUHUpoBaHue»,  «CLEMIEHHOEe  HaclieloBaHWE  NPU3HAKOB Y
npozoduiely, «l'eHetuka mnonay, «Kapuotun uenosekay, «Kapuotun
npozoduibly, «Kapuotun nOTULBD», «MHOXKECTBEHHBIM — allJICIU3M,
«B3anMo1eCTBUE TEHOBY.

O6opynoBaHue: MOJENb IS IGMOHCTPAIIMKM 3aKOHOB €IUHOO00pa3us
TUOPHUIOB TIEPBOTO TIOKOJICHUS M PACIICTUJICHUS TPU3HAKOB, MOJETb IS
JEMOHCTpallMd 3aKOHA HE3aBUCUMOI'O HACIEIOBAHUS MPU3HAKOB, MOJEIb
IUIsl IEMOHCTpPAlUM CUEIJIEHHOTO HACJIENOBaHUs IPU3HAKOB, CBETOBOM
MUKPOCKOM, MUKporpenapat: «/po3odumar.

IIpakTnueckas pa6ora «/3ydyeHue pe3yIbTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30PUITBI».

IIpakTnueckas padora «l3ydeHue pe3ynbTaToB AUTHOPUIAHOTO
CKpEIIUBaHUS Yy APO30(PUITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiicTBue reHoTuna u cpeasl npu GopMupoBaHuM (PeHOTHIIA.
N3meHunBOCTh NMpU3HAKOB. KauecTBEHHBIE U KOJWYECTBEHHBIE MPU3HAKMU.
Bubl 13MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.

MoaudukanuonHas W3MeHYUBOCTh. Poib cpenbl B (opMHUpoOBaHUU
MOAM(PUKAIIMOHHON  WM3MEHYMBOCTH. Hopma  peakmwu  MpU3HAaKa.
Bapuanmonnsiii psg v BapuanronHas kpuas (B. Moranncen). CpolicTBa
MOAU(PUKAIIMOHHON H3MEHYNBOCTH.

I'enoTunuueckass  u3MeHYMBOCTh.  (CBOHCTBA  I€HOTUIIMYECKOMN
M3MEHYUBOCTU. BHJIBI T€HOTUIIMYECKON HW3MEHUYMBOCTH: KOMOWHATHBHAs,
MYTallMOHHAas.

KomOuHaTHBHAasT W3MEHYMBOCTH. MeWO3 W TIOJIOBOM TMpOIECC —
OCHOBa  KOMOWHATMBHOW  W3MEHYMBOCTH. Ponb  KOMOWHATHBHOM



W3MEHYUBOCTA B CO3JaHUM TEHETHYECKOrO0 pa3HOooOpa3us B IMpeaenax
OJIHOTO BHUJA.

MyrtanuonHass ~ U3MEHYUBOCTD. Buapl  Mmyranuii:  TI'eHHBbIE,
XpOMOCOMHBIE, T€HOMHbIC. CIIOHTAHHBIE W WHIYLUHUPOBAHHBIE MYyTAallUH.
SAnepHble U UUTOIIA3MaTH4YecKue MyTanuu. COMaTUYECKUE U TOJIOBBIE
MyTanuu. [IpuunHbBl BO3HUKHOBEHUSI MyTaluil. MyTareHbl U UX BIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO Tpolecca. 3aKoH
TOMOJIOTHYECKUX PSIOB B HacieAcTBeHHoW wu3meHuuBoctu (H.U.
Bagunon). BHesiiepHas "3BMEHYMBOCTD U HACJIEICTBEHHOCTD.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKxmopos 8
HAcne0o8aHuu U  UBMEHYUBOCMU  (DEHOMUNUYEeCKUX  NPUHAKO8 )
OpP2aHU3MO8.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumpl 1 cxembl: «Buabsl u3aMeHunBOCTHY», «MoaudukarmoHHas
U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopenuey, «l'eHeTmyeckue 3abojieBaHUS 4YelOBeKa», «Buisl
MYTaIUmn.

O6opynoBaHue: >KUBble W repOapHble 3K3EeMIUIIPhl KOMHATHBIX
pacteHuii, pucyHku ((ororpaduu) >XKMBOTHBIX C Pa3IUYHBIMU BHUIAMHU
U3MEHYUBOCTH.

Jlaboparopnass  paGora  «lcciemoBaHue  3aKOHOMEPHOCTEM
MOIU(PUKATMOHHON M3MEHYMBOCTH. [locTpoeHne BapHaIlMOHHOTO psia |
BAPUALIMOHHOW KPUBOW.

IIpakTuyeckass padora «Mytanuu y Japo30oduibl (Ha TOTOBBIX
MHUKPOIIpEnapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun yenoseka. MexayHapoaHass IporpamMma HCCIEAOBaHUS
F€HOMa  4elloBeKa.  Meroapl  M3ydeHMsT  I€HETMKM  4YeJIOBEKa:
reHEaJOTHUeCKUH, OJIM3HEIOBBIM, IUTOICHETUYSCKUH, MOMYJISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TE€HETUYECKH. CoBpemeHHOE
ONPEAECICHUE TE€HOTHIIA: ITOJTHOT€EHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUPOBAaHWE, B TOM uyucie ¢ nomompio  [I[P-ananu3a.
Hacnencteennsie 3a0oseBaHusi 4YenoBeka. ['€HHblE U XpPOMOCOMHBIE
OoJie3Hu 4esnoBeka. bolie3Hu ¢ HACIeNCTBEHHON MPEapacnoiOKEHHOCTHIO.



3HAYEHWE MEJIUIMHCKOM TE€HETUKUM B IMPEIOTBPAIICHUA U JICYEHUH
TEHETUYECKUX 3a00eBaHU YeJI0BEKA. Menuko-reHeTHYECKOE
KOHCYJIbTUpOBaHUE. CTBOJOBBIC KIETKU. [[IOHATHE «T€HETUYECKOTO TPy3ay.
DTUYeCKUe acleKThl UCCIEAOBAaHUN B 00JAaCTH peAaKTUPOBaHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnyeckue GpakTOphl MOBBIIIEHHON YYBCTBUTEIBLHOCTH YelIOBEKa K
bU3MYeCKOMy UM XUMHYECKOMY 3arpsi3HEHUIO OKPYXKAIOIIEH CpeJibl.
I'eneTndeckas mpeapacnoioKEHHOCTh YET0BEKA K MaTOJIOTHUSIM.

JdemMoHcTpanuu

Tabmumpl u cxembl: «KapuoTun uenoBekay, «MeTonbl H3y4eHUs
T€HETUKH YesioBeKay, «[ eHeTnueckue 3a00JIeBaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOMN.

Tema 15. Cenekuust OpraHu3MoB

JloMecTukaius 1 cenekuus. 3apoKI€HUE CENCKIINU U IOMECTUKALIUU.
VYuenne H. U. BaBunoBa o lleHTpax mpOMCXOXIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTeHuid. Poib celekuuu B CO3JaHUM COPTOB PACTECHUU U
nopoJ1 >kMBOTHBIX. COPT, MOpoIa, IMTaMM. 3aKOH TOMOJIOTHUYECKUX PSAJIOB B
HacieACcTBeHHOM wu3MeHunBoctTd H. . BaBunoBa, ero 3HaueHue mist
CEJICKIIMOHHON PaboTHI.

Metoasl ceneKImoHHOW paboThl. MCKycCTBEHHBINM OTOOp: MacCOBBIM
U WHAUBUIYaIbHBINM. DTanmbl KOMOWMHAIIMOHHOW cejeknuu. VMcmbitanue
IPOU3BOAUTENIEH TI0 MOTOMCTBY. OTOOP MO TEHOTHUIY C MTOMOIIBIO OIEHKHU
¢beHOTHIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ ToMoIbio aHanu3a JJHK.

HckyccTBeHHBIM MyTareHe3 KaKk METOJl CEJICKIIMOHHOW paboThI.
PaguanmoHHBIN M XMMHWYECKHMM MYTAareHe3 KaK HWCTOYHUK MyTalud y
KYJbTYPHBIX  (opM OpPraHu3MOB. Hcnonb3oBanue T€HOMHOT' O
peIaKkTHpOBaHUS W MeToJ0B pekomOmHaHTHBIX JIHK s momydeHus
HCXOAHOT'O MaTepUaJIa Il CEJICKLUH.

[lonyyenne  monumiouzoB.  BHyTpuBHIOBas  THOpUIU3aIINS.
brnuskopoacTBeHHOE CKpemnuBaHue, wWid HWHOpuAMHT. HepoacTBeHHOE
CKpelllMBaHWe, WiIu ayTOpuauHr. l'erepo3uc W €ro  MNPUYUHBIL.
Ucnonw3oBanue rerepo3uca B cenekuuu. OtnanéHHas ruOpuau3aiusl.
[Ipeononenue Gecruioauss MEKBUAOBBIX THOPUIOB. JIOCTHKEHUS CEIEKITUN
pPAcTEHUI U )KUBOTHBIX. «3€1€Has pesoNoYUsLy.



CoxpaHeHue M HW3yYECHHE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX
pacTeHuil U UX OTUKUX POJMYEH JUIsl CO3/aHMsI HOBBIX COPTOB U TMOpPHUIOB
CEIIbCKOXO3MCTBEHHBIX KYIbTYp. H3yuenue, coxpanenue u ynpaeieHue
2CHEeMUYECKUMU PeCypCamu  CelbCKOXO3AUCMBEHHbIX U  NPOMbBICIOGbIX
HCUBOMHBIX 8 YeNAX YIYUULeHUS CYWEeCMBYIOWUX U CO30AHUS HO8bIX NOPOO,
JUHULL U KPOCCOB, 8 MOM HUCTe C NPUMEHEHUEeM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHULL, NEPed08biX Uoel U NePCneKMUBHbIX MEeXHOI02ULL.

JdemoHcTpanumn

[Toptpetsl: H. W. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenxo, I1. I1.
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «LleHTppl TPOUCXOXKJIEHHUS W MHOrooOpaszus
KyJIbTYpPHBIX  pacTE€HUW»,  «3aKOH  TOMOJIOTMYECKHX  pAIOB B
HACJIEACTBEHHOW W3MEHUYMBOCTH», «MeTroasl cenekuuny», «OtnanéHHas
rudpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yyeHne cCOpTOB KyJbTYPHBIX PACTECHUHN U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

IKcekypcusi «OCHOBHBIE METOJIBI M IOCTUKEHUSI CEJIEKIIUN PACTEHUN
M OKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHILHUIO, IUJIEMEHHYIO0 depmy,
COpPTOMCTIBITATEIBHBIA YYACTOK, B TEIUIMYHOE XO35SUCTBO, B JaOOpaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHO0JI0THSA U CHHTeTHYeCKAs OMOI0TUst

OOBEKTBI, HCHOJb3YyEeMbIE B OHOTCXHOJOTHH, — KJICTOYHBIC M
TKaHEBLIE KYJIbTYPBI, MHUKPOOPTaHU3MBI, UX  XapaKTCPHCTHKA.
TpaguunonHas OMOTEXHOJIOTHA: xaebomneueHue, MOJTy4YeHHUE

KHCJIOMOJIOYHBIX IPOJYKTOB, BHHOJEINE. MHUKPOOHOIOTUUCCKUN CHHTES.
OOBeKTBl MHUKPOOHMOJIOTHYECKUX TeXHoJioruil. IlpousBoacTtBo Oenka,
AMUHOKMCJIOT ¥ BUTAMHHOB.

Co3naHve TEXHOJIOTMM W HMHCTPYMEHTOB  II€JICHAIIPABJICHHOIO
W3MEHEHUS U KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO TTOJYYECHUSI OPTaHU3MOB
M WX KOMIIOHEHTOB, COJEpXKAaIINX HE BCTPEUAIOMIUMECS B MPUPOIE
OMOCHHTETUYECKUE TTYTH.

Knerounas wHxeHepus. MeToapl KyJnbTyphl KIETOK W TKaHEH
pacteHuid U KuUBOTHBIX. KpmoOanku. ComaTuueckas ruOpuauzamus u



comMaTuyeckuit smOpuorene3. Mcmonb30BaHHWE TAarlIOWJIOB B CEJICKIIMU
pacteHuil. [lonyuenue MOHOKIOHANbHBLIX —anmumen. HMcnonvzoeanue
MOHOKJIOHANILHLIX U NOJUKIOHANbHBIX — aHmumenl 6  MeOuyuHe.
HckyccTBEHHOE  OILUIOAOTBOpPEHHME. PEKOHCTpYyKLMSA — SWLEKIETOK U
KJIOHUPOBAaHUE JKUBOTHBIX. MeETON TpaHCIUIAHTallMU SIAEP KIETOK.
Texnonoeuu 0300pos6neHus, KyIbMUBUPOBAHUL U MUKPOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbMYP.

XpoMOcOMHasl U TeHHasi MHKeHepus. ICKyCCTBEHHBIN CUHTE3 reHa U
koHCcTpyupoBanue pexkomOuHantHeiXx JIHK. Coszodanue mpanceennvix
opeaHusmos. JIOCTHXKEHUS U TEPCHEKTUBBI XPOMOCOMHOW W TE€HHOM
WHXEHEPUU. DKOJOTUYECKUE U ITUUECKUE MPOOIEMbl TCHHOU MHKEHEPHH.

Menunuackue 6uorexunonoruu. [loctreHomHas nudpopas MeIUIMHA.
[TIIP-nuarnoctrika. MeTabOJOMHBIN aHallu3, TEHOICHTPUYECCKUN aHaIU3
POTEOMA YEJIOBEKA JJIsl OLIEHKU COCTOSIHUS €T0 3710poBbs. Vcnoib30BaHuE
CTBOJIOBBIX KJIETOK. TapretHas Tepamnusi paka. 3D-OnowHxeHepus s
pa3paboTku  (yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JIaHHSI KOMIUIEKCHBIX TKaHEW COYETAHUEM TEXHOJOTUA TPEXMEPHOIO
OMOTIPUHTHUHTA U ckaddoaauaTa TUISt perieHus 3a/1a4
NEPCOHAIM3UPOBAHHONW MEIUIIUHBI.

Coznanve  BEKTOPHBIX  BakIIMH C  LEJIbl0  o0ecreyeHus
KOMOMHHMpPOBAHHOW 3amuThl OT Bo3Oyauteneir OPBU, ycranomieHue
MOJICKYJSIPDHBIX ~ MeXaHu3MoB  ¢yHkimonupoBanus PHK-coxepxammx
BUPYCOB, BBI3BIBAIONIMX OCO00 oOmacHble 3a00jeBaHUs 4YelIOBEKa U
KUBOTHBIX.

JdeMoHCTpamuu

Tabmuuet u  cxembl: «lcnonb30BaHME MHUKPOOPTaHU3MOB B
MPOMBIIIJIEHHOM MpPOU3BOACTBE», «KiletouHas wuHxkeHepus», «['eHHas
VHXECHEPUSI.

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

IKcKkypceusi «broTexHOIOTHS — Ba)KHEMIIas MPOU3BOAUTEIbHAS CUila
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KIIACC



Tema 1. 3apoxnaenme M pa3sBUTHE  JBOJIOLHOHHBIX
NnpeACTABJICHUH B 0MO0JIOTHHI

OpomonronHas teopusa Y. [lapsuna. [Ipeanochuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas aedaresbHoCTh Y. JlapBuHa.

JIBwkymiue cuibl dBodonuu BujoB 1o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTD Pa3MHOXKEHUSA OpTaHU3MOB, HACJICICTBCHHAs
U3MEHYMBOCTh, 0OOpbOa  3a  CyIIECTBOBAaHWE, €CTECTBEHHBIM U
UCKYCCTBEHHBII 0TOOD).

Odopmnenue  cunTeTHuecko  teopuu  spomoruu  (CTI).
Hetitpansnas teopus 3Bostoruu. CoBpeMeHHasi YBOJIFOIMOHHAS OUOJIOTHSI.
3HavyeHUE HBOTIONMOHHON T€OpUHU B (HOPMUPOBAHUM E€CTECTBEHHO-HAYUHOU
KapTUHBI MUpa.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenrt-
Unep, XK. Kioobe, Y. lapsun, C. C. YUetBepukos, U. . [lImansraysen, /[x.
XonpewH, /1. K. benses.

Tabmunpl u cxembl: «CucteMa xuBoil mpuponbl (o K. JluaHE0)»,
«JlectHuna xuBbIx cymiecTB (o Jlamapky)», «MexaHuzMm (popMUpOBaHUS
pUCTIOCOOJIEHNH y pacTeHuit U )KUBOTHBIX (0 Jlamapky)», «KapTta-cxema
Mapupyta nyremectsud Y. Jlapsuna», «Haxonku Y. {apBunay, «PopMbl
O0opbOBI 3a cymecTtBoBaHue», «llopoasr rTomybeit», «MHoroobpasue
KyJbTYpHBIX (hOpM KammycThl», «Ilopoabl qomMalHuX KUBOTHBIX», «CxeMa
oOpa3zoBanus HOBBIX BuAOB (mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS
OBIKYIIUX CUJI HBOJIOUUNY», «OCHOBHBIE TIIOJOKEHUS CHHTETUYECKOU
TEOPHH IBOJIIOLIAN.

Tema 2. MUKPO3BOJIIOIHA U €€ Pe3yJIbTATHI

[Monynsinuss kak sneMeHTapHasi eauHuua 3Boiroluu. CoBpeMEHHbIE
METO/Ibl OLIEHKH T€HETHYECKOTO Pa3HOOOpa3usi M CTPYKTYPHI MOMYJISIIHA.
N3menenne reHodoHAa TOMYISIIIMM KaK 3JIEMEHTApHOE SBOJIIOIMOHHOE
sBJIeHUE. 3aKOH TeHeTHYecKkoro pasHoBecus JIk. Xapau, B. BaiinOepra.

OneMeHTapHble  (akTOpbl  (ABMIKYIIME  CUJIbI)  3BOJIOLMHU.
MyTtanuonnsiit mporiecc. KomOunatuBHast m3aMeHunBOCTh. Jlpetid reHoB —
CJIIy4ailHblE HEHANPABJICHHBbIE U3MEHEHHUSI YACTOT aJUIeJeH B IMOIMYJISALUAX.
Dddexr ocHoBatens. IDggexm oOymoviiounoco ecopaviuuxa. CHudiceHue
2eHemu4ecKko2o pasHooopasus. npuuunsl u cieocmeus. Ilposenenue



aghghexma Opeiigha 2cenos 6 Goavwux u manvix nonyaayusx. Murpanuu.
N3onsauus MO YJIALUN: reorpaduueckas (mpocTpaHCTBEHHAS ),
Ouosiornueckas (pernpoayKTUBHAS).

EctecTBeHHBI 0TOOp — HampaBiAOMMA (aKTOp IBOIIOHUU. DOPMBI
€CTEeCTBEHHOr0 OTOOpa: ABMXKYIIUN, CTAOMIM3UPYIOIIMM, pa3pbIBAIOIINMA
(nm3pyntuBHbif). [lonoBoit oTOOp. BO3HUKHOBEHHME M HBONIOLUSA
COLIMAJIBHOTO MOBEACHUS )KUBOTHBIX.

[IprcnocoOIEeHHOCTh OPTraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIOLIHH.
Bo3nukHoBeHue mnpucrnocoOiaeHuil 'y opraHu3moB. Apomopdosbl U
uanoanantanuu.  [lpumepsl  mpucnocoOsieHWid y  OpraHU3MOB:
Mopdorornyeckue, (Ppu3NOIOrHYecKkue, OMOXUMHUYECKUE, MOBEIECHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3oBaHue kak pe3ysbTat
MUKpO3BOJtoINH. M30msius — kitoueBo gakrop Buaoodpazoanus. [lytu
U CcrHocoObl BHJI000pa30BaHusA: ajuloNaTpuyeckoe (reorpapuyeckoe),
CUMIATPUYECKOe (IKOJIOTMUECKOE), «MIHOBEHHOE» (TIOJIMILJIONIU3aLus,
ruOpuanzanus). JIuTenbHOCTh BOIIOIMOHHBIX IIPOLIECCOB.

MexaHu3Mbl GOpMUPOBAHUS OHOIOTMYECKOI0 Pa3HOOOpasusl.

Ponp 3BomoLMOHHON OuoNOTMKM B pa3pabOTKE HAy4yHBIX METO/0B
coxpaHeHusi OuopazHooOpasusi. MUKpPO3BONIOIUS U KOIBOJIIOLUSA
Hapa3uToB U MX X035€B. MexaHU3Mbl (OPMUPOBAHUS YCTOWYMBOCTU K
AHTUOMOTUKAM M CITIOCOOBI OOPHOBI C HEH.

JdeMoHCTpamuu
[Toptpetsl: C. C. YeTBepukos, 3. Malip.
Taomuuel u CXEMBI: «MyTanmonHas U3MEHYUBOCTDY,

«llTonynsunoHHas CTpyKTypa Buaay, «Cxema NposBIeHUS 3aKOHA Xapau—
BaitnOepray, «/IBrKyImmue CHIIBI 3BOJIONUNY, «IKOJOTHUECCKAS HU3OJISAIIUS
nomymnsiuii ~ ceBaHckor — (opemmn»,  «l'eorpaduueckas — U30IALHS
JUCTBEHHUIbI CUOUPCKOM M JIMCTBEHHUIIBI Aaypckoity, «llomynsunoHHbie
BOJHBl YUCJIEHHOCTH XWIIHUKOB U  XKepTB», «(Cxema JeHlcTBUs
€CTECTBEHHOTO 0TOOpay, «®Dopmbl OOpPHOBI 32  CYIIECTBOBAHHEY,

«npycTpranbHbIi MEJIaHU3M», «KuBbIe HCKOIIaeMBbIE»,
«lTokpoBuTENBCTBEHHAs OKpacka JKHMBOTHBIX», «lIpenynpexnaromas
OKpacka KUBOTHBIX, «Duznonoruueckue azanTanum,

«IIprcnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurepuu



BUNa», «Bunbl-nBoitHukm», «CTpykTypa Buaa B mpupoie», «CrocoObl
BUJ000pa3zoBanusa», «l'eorpaduueckoe BuA00Opa3oBaHHE TPEX BHUAOB
JaHAbImen», «IKOJOTMYECKOE  BHUA000pa30BaHUE  BHUJIAOB  CHUHULY,
«ITonumunounasl pacteHuin», «KamycTHo-peeuHblid THOPUI.

O6opynoBaHue: repOapuu pacTeHUM, KOJJICKIIMA HACEKOMBIX, Uydelia
IITUILl ¥ 3BEPEU C MpUMepaMu pa3IMYHBIX MPUCTIOCOOTICHUH, yydesna MTUI] U
3BEpell  pa3HbIX BUJIOB, TrepOapuu  pacTeHUW  OJUBKUX  BUJOB,
00pa30BaBIIMXCS PA3NMYHBIMU CIIOCOOAMHU.

JlabopaTopHass pabGora «BbIsiBIeHHE W3MEHUMBOCTH Yy 0OcCoOei
OJIHOTO BUJIa.

JlabopaTopHass pabGora «llpucrnocobiieHuss OpraHu3MOB H HX
OTHOCHUTENIbHAS 11EI€CO00PA3ZHOCTDY.

JlabopaTopHas padora «CpaBHeHUE BUIOB M0 MOP(HOIOTHUECCKOMY
KPUTEPUION.

Tema 3. Maxkpo3Boaouus U eé pe3yabTaThl

Mertoasl u3yueHus: Makpod3BOJIOUUU. [[aleOHTONOrNYECKUE METOMbI
u3ydeHus: sBostonuu. Ilepexomansie GopMbl U (DUIOTEHETUYECKUE PSIbI
OpraHU3MOB.

buoreorpadguueckne MetoAsl u3ydeHHs] dBomonuu. CpaBHEeHUE
daopbl 1 payHpl MaTepUKOB M OCTPOBOB. buoreorpaduueckue obiactu
3emun. Buapl-aHIEMUKH U PETUKTHIL.

OMOPHOJIOTUYECKHE ¢ CPAaBHUTEIBbHO-MOP(OIOTUYECKUE METOIBI
U3YUYEHUS SBOJIOLMU. ['eHeTHUeCKnEe MEXaHU3MBbI 3BOJIFOLIMM OHTOTE€HE3a U
HOSIBJIEHUS HSBOJIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE W aHAJIOTUYHBIE
opranbl. PynuMeHTapHble OpraHbl M aTraBU3Mbl.  MOJIEKYJISIPHO-
reHeTHYeCKHe, OMOXMMUYECKHE W MaTeMaTUYeCKhe METOJbl H3yUYeHHUS
sBomtonnu. ['omonornunbie rTeHbl. COBpPEMEHHBIE METOAbI MOCTPOCHUS
(UITOTEHETUIECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIOLHSI TECHOMOB.

O6mme 3aKkoHOMEpPHOCTH (TpaBWiIa) 3BOJIONHH. [Ipunyun cmeHsl
¢ynkyuii.  HeoOpaTuMOCTh  JBOJIONMH.  AJanTUBHAS  pajavallus.
HepaBHOMEpPHOCTH TEMIIOB 3BOIOLIMH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.



Tabmuipt u  cxeMbl:  «DuioreHeTUUECKUH  psJ  JIOMIATN»,
«ApXeonTepuKc, «3Bepo3yObIie ALLEPBDY, «Creronedaiby,
«Punnoputs», «CeMeHHBbIE MAnoOpOTHUKWY», «buoreorpaduueckue 30HBI
3emmn», «/[peiid xontuHeHToB», «PenmukThly, «HauanbHble cTaguu
AMOPUOHATBLHOTO PA3BUTHS MO3BOHOYHBIX )KUBOTHBIX», «['OMOIOTMYHBIE U
AHAJIOTUYHBIE OpraHe», «PyauMEHTBI», «ATaBU3MBI», «XPOMOCOMHBIE
HAaOOpbl YeJoBeKa W MMMMaH3e», «[J1aBHbIE HANpPABJICHUS DBOJIOIUNY,
«O0uIMe 3aKOHOMEPHOCTH BOJIOLUN.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSDKA —HMCKOMaeMBbIX
OCTaTKOB ~ OpPraHM3MOB,  MYJSI)KA  TOMOJIOTUYHBIX,  AHAJIOTUYHBIX,
PYAMMEHTApPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3sBuTHE )KU3HA HA 3eMJie

Hayunbie rumores3sl MpoOUCXOXKICHUS KU3HU Ha 3emiie. AOUOreHe3 U
nancnepmusi. J[oHay4yHble TpEACTaBICHUS O 3apOXKJICHUU  KU3HU
(kpeanonusM). I'umore3a MOCTOSTHHOTO CaMO3apOXKIEHUS KU3HU U €8
onpoBepxkenune omnbiTamu @D. Pegu, JI. Cnamnanumanu, JI. Ilactepa.
[IpoucxoxieHre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE 3Tambl HEOpraHWYecKou HBomtouuu. IlnaHerapHas
(reosioruyueckasi) HBOJIIOIMS. XUMUYECKast IBOJIOIHS. AOMOTEHHBIN CHHTE3
OpraHnyecKux BenlecTs u3 Heoprannueckux. OneiT C. Mumiepa u I'. HOpu.
O6pazoBanue monumepoB U3 MoHoMmepoB. KoarepBatHas rumoteza A. .
OmnapuHa, rurnore3a nepBuyHoro OympoHa J[k. XonjaeiHa, TeHEeTHYECKAs
runote3a I'. Mémrepa. Pubosumer (T. Uek) u rumoreza «vupa PHK» V.
I'unbepra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Ucrtopus 3eminn u metonasl €€ nzydeHusd. Mickonaemple OpraHu4eckue
octratku. ['eoxpoHonoruss u e€ meronsl. OTHOcUTENbHAS W aOCOTIOTHAS
F€OXPOHOJOTUA. ['€OXpOHOJIOTHYECKass IIKana: 3O0HBI, 3pbl, IEPUOJBI,
BIIOXMU.

Hauvanenpie 3Tamel  opranumyeckod sBomouuu. [loseienue wu
ABOJIIOIUST TIEPBBIX KJIETOK. DBOMIOIMS MeTabonm3ma. Bo3HWKHOBEHHE
nepBeiX dKocucTteM. CoBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJoT
nepBbIX Ha 3emiie coobiiecTB. CTpoMatoauThl. [I[pokapruoThl M 9YKapUOTHI.

[Ipoucxoxaenue  sykapuoT  (cuMOuOreHes3).  DBOJIOLUMOHHOE
MIPOUCXOXKICHUE BHPYCOB. [IpoucxoxneHue MHOTOKJIETOYHBIX



OpraHu3MoB. BO3HUKHOBEHHWE OCHOBHBIX TPYII  MHOTOKJIETOYHBIX
OpPraHu3MOB.

OcHOBHBIE 9Tambl 3BOJIOIUU BBICHIMX pacTeHuil. (OCHOBHBIC
apomopdo3sl pacteHuid. Beixon pactenuit Ha cymry. [losBiaeHue criopoBbIxX
pacTeHuil U 3aBoeBaHre MU cymiu. CeMeHHble pacTenus. [IporncxoxaeHue
LIBETKOBBIX PACTECHUM.

OcCHOBHBIE  JTalbl  JBOJIONMUA  KUBOTHOrO Mupa. (OCHOBHBIE
apomopdo3bl KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX TUMOB. [lepBbie XOpa0OBbIC XKUBOTHBIC. JKU3HD B
BOJIe. DBOJIOLMS MO3BOHOUHBIX. [Ipoucxoxnenue ampuOuii U penTHIINMA.
[IpoucxoxxaeHne MIICKOMUTAKIMIMX U NOTUI. [IpuHIUMI  KIFOYEBOTO
apomopdoza. OcBoeHHEe 0ECIO3BOHOYHBIMU U MO3BOHOYHBIMU KHBOTHBIMU
CyIIIH.

PazButHe %u3HM Ha 3emiie 1O 3paM U MepUoAaM: apxeH, MpoTepo3oil,
najeo3oM, Me3030#, KaiHO30M. OOmias XapakTepucTuKa KiuMara u
reoJiornueckux mporeccoB. [losiBieHMe M pacuBET XapaKTEPHBIX
OpraHu3MoB. YTiieoOpa3oBaHUE: €ro YCJIOBHS W BIUSHHUE Ha Ta30BbIA
cocTaB aTMOC(hephl.

MaccoBble BBIMUPaHUSI — DSKOJOTMYECKHE KPU3UCHI IPOILILIOTO.
[IpyynHbl W ClIENCTBUS  MacCoOBBIX  BbIMUpaHuUi. CoOBpPEMEHHBIN
DKOJIOTHYECKUH Kpu3uc, ero ocobenHoctu. Ilpobnema coxpaHeHus
O6uopazHooOpasus Ha 3emIe.

CoBpemeHHass  cucTeMa  opraHuyeckoro  mupa.  [IpuHUHUIBI
kinaccupukanun  opraHu3MoB. OCHOBHBIE CHCTEMATHUYECKHE TPYIIIIbI
OpraHU3MOB.

JdemoHcTpanumn

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [lacrep, . 1. Me4HuUKOB,
A. W. Onapun, /. Xonneitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuiel u cxembl: «Cxema ombiTa ®. Penm», «Cxema ombiTa JI.
[lacrepa Mo u3y4yeHHIO camMoO3apoXKIECHUsS Xu3HW», «Cxema omnbita C.
Munnepa, [I'. HOpw», «OTanbl  HEOPraHUYECKOH  SBOJIIOLUNY,
«l'eoxpononornueckass mwkana», «HawanpHble dTanmbl OpPraHUYECKOU
oMoy, «Cxema oOpa3oBaHUs JYKapUOT MYTEM CUMOHOTEHE3a,
«Cuctema kuBOM mpupoas», «CTpoeHue Bupyca»n, «Apomopdoss
pacTeHU», «PuHHODUTHIY, «OIHOKIIETOYHBIC BOJIOPOCIINY,



«MHOT'OKJICTOYHBIC BOJOPOCIINY, «Mxn, «ITanmopoTHUKNY,
«l"onoceMenHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema
Pa3BUTHUSA )KUBOTHOTO MUPay, «KApoMopd03bl JKUBOTHBIXY», «IIpocTeitmmey,
«KummeunononoctHeie», «Ilmockue depBuy», «UneHucroHoruey», «PuiOb,
«3emHOBOJHBIEY, «lIpecMbikaroniuecs», «IITuup», «MIIEKOMUTAIOIINEY,
«Pa3BUTHE )KU3HU B apXEHUCKOU dpe», «Pa3BuTHe )KU3HU B IIPOTEPO30HCKON
ape», «Pa3BuTHE XM3HM B NaANCO30MCKON 3pey», «Pa3BuThe KU3HU B
ME3030UCKOM  3pe», «Pa3BUTHE JKMU3HM B  KaWHO30MCKOM  3pey,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOr0 MUPaAY.

O6opynoBaHue: repOapun pacTeHUM pa3IMYHBIX OTACIIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENapaTrbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB,
KOJUUIEKIIUU UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, YydeJia NITUIL U
3BEpEel, KOJUICKIIMM OKAMEHEJOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJISKHU
OPraHMYEeCKUX OCTATKOB OPTaHU3MOB.

BupryaabHasa JjaGoparopHas padora «MojenupoBaHUE OMBITOB
Mumnepa—tOpu 1o u3ydeHHI0 aOWOT€HHOTO0 CHHTE3a OpraHUYeCKUX
COEJIMHEHUI B MEPBUYHOMN aTMOchepe.

JlabopaTtopnas padora «/3yueHue u omnHMcaHue HCKONAEMBIX
OCTaTKOB JPEBHUX OPTraHU3MOB.

IIpakTuyeckass padora «l3yuyeHne OCOOCHHOCTEH CTpOEHUS
pPAaCTEHHI Pa3HbIX OTICIOBY.

IIpakTuueckass pa6ora «l3yuyeHne OCOOCHHOCTEH CTPOCHUS
IIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Paznensl u 3amaun anTpomnosiorui. MeToasl aHTPOIIOJIOTHH.

CraHoBlIeHME TMPENCTABICHUNA O MPOUCXOXKIECHUU  YEJIOBEKa.
Penurnosnsie Bo33penus. CoBpeMEHHbIE HAyUYHbIE TEOPUHU.

CxoAcTBO 4YenoBeka € >KMBOTHBIMU. CHCTEMATUYECKOE MOJOKEHUE
yenoBeka.  CBUIETENbCTBA  CXOJACTBA  YEJIOBEKA C  KUBOTHBIMH:
CpPaBHUTEIBHO-MOp(OTIOTHUECKHE,  IMOPHOIIOTHYECKHE, ¢dusnomoro-
OnoxumMudeckue, mnoBeAeHUeckrue. OTIMUYMs dYeIoBeKa OT JKUBOTHBIX.
[IpsAMOXO)K/I€HME M KOMIUIEKC CBSI3aHHBIX C HHMM IPHU3HAKOB. Pa3Butune
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM CHCTEMBI.



JBuwxymue cwibl  ((pakTopbl) aHTpONOreHe3a: OHOJOTrHYEeCcKHe,
couuanbHbie. COOTHOIIEHHE OMOJOTUYECKUX U COILMAIbHBIX (PAaKTOPOB B

aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpomoreHeza. PaHHHME 4YelOBEKOOOpa3HbIE
00e3bsiHbl  (MPOKOHCYJIBI) W paHHUE TOHTUABl — OOIIHE NPEJKH
YeJIOBEKOOOpa3HbIX 00€3biH M JI0oJIeld. ABCTpPAJONUTEKH — JBYHOTHE

MPEIKU JIroaek. UeloBeK ymelblid, NEPBbIE U3TOTOBJIECHUS OPYAUN Tpyna.
YenoBek MpsAMOXOASIINI U MEPBBIM BBIXOJ JIIO/IeH 3a npezaensl AQpuky.
Yenosek reiaenbOepreckuil — o0MmMi nMpejok HeaHAepTalbCKOTO YelloBeKa
U 4YeJOBEKAa pa3yMHOro. YenoBek HEaHAEPTAIbCKUNA KakK BHJ JIIOAECH
XOJOAHOrO  KiauMara. YeJloBeK pa3yMHbII  COBPEMEHHOTO  THIIA,
JICHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Mpeaenamu AQpuUKH.
[TaneoreneTuka v najseoreHOMUKA.

OBOJIIOIUSL  COBPEMEHHOTO 4eJIOBeKa. EcTecTBEeHHBI O0TOOpP B
NOMYJSIUAX dYesloBeka. MyTallMOHHBIA MpoIecC U NOauMOpdu3M.
[lonynsiuioHHBIE BOJIHBI, Ipeii( reHOB, MUTpaIUs U «3P(HEKT OCHOBATES»
B IIOIIYJISALIUSAX COBPEMEHHOI'0 YEIOBEKA.

UYenoseueckue pacel. [lonaTue o pace. bonpline pacel: eBporeonHas
(eBpasmiickasi), aBCTpaJlo-HErpouaAHas (dPKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amMepHuKaHCcKas). Bpemss u myTH pacceieHUss dYelloBeKa IO
wiaHere. EnuHCTBO 4yenoBeueckux pac. HaydHas HecoCTOATENBHOCTH
pacuzma. [IpucrmocoOiIeHHOCTh  4YeloBeKa K  Pa3HbIM  YCIOBHSIM
OKpykaromiei cpeanl. Bimsiaue reorpaduueckoil cpenbl u apeida reHoB
Ha MOPGOJIOTHIO B (PHU3HOJIOTHIO YeTIOBEKA.

MexXauCIMIUIMHAPHBIE METOAbl B  (U3WYeCKOor (OMOJIOrHYecKOi)
AHTPOIOJOTHHU. OBOJIOLMOHHAS AHTPOMNOJIOTUS M MaJCOAHTPONOJIOTHS
YEJOBCUECKUX MNOMyJsIMi. buoconuManbHble HMCCICIOBAHUS PUPOJIBI
yenoBeka. McciaenoBanue KO3BOMIOIMUHN OMOIOTHYECKOTO U COLUAIBHOTO B
YEJIOBEKE.

JdemoHcTpanumn
[Moptpersr: Y. [apsun, JI. Jlukum, . . Porunckui, M. M.
I'epacumos.

Tabmumpel ¥ cxembl: «METOABI AHTPOIOJIOTHHY», «I OJOBHOH MO3T
yesjoBekay, «HemoBekooOpasHbie 00€3bsiHbDY, «CKeleT YesloBeKa M CKEJeT
muMnanze», «PyauMeHTBI M aTaBuU3MBbI»,  «JIBWIKYIIHE  CHJIIBI



AHTPONOTEHE3a», «IBOJIOIMOHHOE APEBO YEJIOBEKA», «ABCTPATIOMUTEK,
«HenmoBek  yMenblit», «YenmoBeK NPpAMOXOIAIIMUN»,  «J[eHUCOBCKUM
yenoBek» «Heanaepranpusy, «Kpomanbonip», «IIpegku wyenoBekay,
«JTamnbl 3BOJIOLINYU YEI0BEKa», «Pachl UeI0BEKay.

O6GopynoBaHue: MYJISDKH OKaMEHEJIOCTeH, MPeIMETOB MaTepuaaIbHON
KyJbTYphl MPEAKOB YeNOBeKa, penpoAykuuu (Qororpadun) KapTUH C
MUDOJIOTHYECKUMU M OMOJICCKUMHM  CIO)KETaMU  MPOUCXOXKICHUS
yesoBeka, (pororpadguu Hax0JO0K MCKOMAEMBIX OCTATKOB UeJIOBEKa, CKEJeT
YeJI0BeKa, MOJETb Yeperna 4YeaoBeKa W Yeperna IMIMMIAH3€, MOJAEIb KUCTH
YeJI0BEKa M KUCTH IIMMIIAH3€, MOJEIN TOpca MPEIKOB YEIOBEKA.

JlabopaTopHas pabora «3yueHrne ocoOEHHOCTEN CTPOCHUS CKeleTa
YeJI0BEKa, CBS3aHHBIX C MPAMOXOXKICHUEM).

IIpakTuyeckass padora «/3yuyeHue »HKOJOTMYECKUX aJanTaiui
YEJI0BEKaY.

Tema 6. Ik0J10TH — HAYKA 0 B3AMMOOTHOIICHUSIX OPrAaHNU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIllel cpeaoi

3apokJieHne W pa3BUTHE dKoJoruu B Tpyaax A. I'ymGonpara, K. ©.
Pynse, H. A. CeBepuoBa, 3. I'ekkens, A. Tenciu, B. H. Cyxauépa.
Pa3znensl u 3agaun sxonorun. CBs3b SKOJIOTUH C IPYTUMHU HAyKaMH.

Meronpt skonoruu. IloneBbie HaOdrOAEHUS. OKCIEPUMEHTHI B
AKOJIOTHH: TPUPOJHBIE U J1abopaTtopHbie. MoJeanupoBaHue B KOJOTHH.
MOHUTOPHUHT OKpY’KAIOWIEH CpeAbl: JOKaJIbHbIM, PETHOHAIBHBIA U
rJI00aIbHBIN.

3HaueHUE DKOJIOTMYESCKUX 3HAHUM JUIS 4YeJOBEKa. DJKOJOTHMYECKOE
MHUPOBO33pEHME KaK OCHOBAa CBfA3€H 4EJIOBEUECTBA C MPHUPOIOM.
DopMUPOBAHUE IKOJOTUUECKON KYJIBTYPhI U IKOJIOTUYECKOW IPaMOTHOCTH
HACEJICHUS.

JdemoHcTpanumn

Iloptpersi: A. I'ymGonpar, K. ®. Pynse, H. A. Cesepuos, O.
I'ekkenb, A. Tencau, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pasnmensl skonorum», «METOIbI DKOJIOTHHY,
«CxemMa MOHUTOPHUHTA OKPYKAIOIIEH CpeabD».

JlabopatopHass pab6ora «/3yueHne METOJ0B IKOJOTHUYECKHX
HCCIIEIOBAaHUI».

Tema 7. Opranu3mMsl 4 cpeaa OOUTAHUSA



Okonornyeckue (akToppl W 3aKOHOMEPHOCTH UX  JEHCTBUA.
Knaccuduxanus skonornyeckux (hakTopoB: aOMOTHUECKUE, OMOTUYECKUE,
anTponoreHnble. OOHME 3aKOHOMEPHOCTH JEHCTBUS DKOJOTHMUYECKHUX
dakropoB. IlpaBuno wmumammyma (K. Ilnopenrens, 1. JIubux).
TonepanTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakroppl. CBeT Kak 3KOJOTMYECKHH (akTop.
JleficTBUE pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OpPraHU3MBI.
DKOJIOTUYECKUE TPYMIbl PACTEHUN U >KUBOTHBIX MO OTHOILIEHHUIO K CBETY.
CurHanbHas ponb cBeta. oTonepuoansm.

Temneparypa kak skojoruueckuit gakrop. JleiicTBue temmepaTypbl
Ha opraHu3Mmbl. [lofikuIOTepMHBIE U TOMOWOTEPMHBIE OPraHU3MBbI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

BrnaxHocts kak skosornueckuit paxrop. [Ipucrnocobnenust pacreHuis
K TMOAJAepX aHu0 BojgHOro Oamanca. Kiaccudukamus pacteHuil 1o
OTHOIIEHHIO K Bojie. [IpucnocoGieHus sKMBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.

Cpenst oOuTaHus OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YyIIHAS,
NOYBEHHAsI, TJIyOMHHAsI MOATNOYBEHHAs, BHYTpUOpraHu3MeHHas. Pusuko-
XUMHYECKHUE 0COOEHHOCTH cpeji oOuTanus opranuzMoB. [Ipucnocobienus
OpraHU3MOB K JKHU3HU B Pa3HBIX Cpe/ax.

buonoruyeckue putmbl. BHemnne u BHyTpeHHUE pUTMBL. CyTOYHbBIE
U roAuuHble pUTMBL. [IpuCrOCOOGIEHHOCTh OpPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBHH KU3HHU.

Kusznennsie ¢Gopmbl opranu3moB. [loHsTHE O XHU3HEHHOH Qopwme.
XKuznennole (opMBbI pacTEHUM: AepeBbs, KYCTAPHUKH, KYCTapHUYKH,
MHOTOJIETHHE TPaBbl, OJTHOJIETHUE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3p0OUOHTHL. OCOOEHHOCTH CTPOCHHMS U 00pa3a
KU3HU.

buornueckne ¢akropel. Buabl OHOTHYECKMX B3aMMOJICHCTBHIA:
KOHKYpPEHLUS, XWUIIHUYECTBO, cuMOMO3 u ero ¢opmbl. I[lapazutusm,
KOOIepanus, MYTYalIu3M, KOMMEHCAIIU3M (KBapTHPAHTCTBO,
HaxJeOHM4YecTBO). HeTpoduyeckne  B3amMoOJeWHCTBUA  (TONMHUYECKHE,
dopudeckue, padbpuueckue). 3HaUCHUE OMOTHUSCKUX B3aUMOICHCTBHMA JIJIS
CYLLIECTBOBAaHHS OPraHU3MOB B cpezie ooutanus. IIpuHINI KOHKYPEHTHOIO
WCKITFOUYEHUS.



JdemoHcTpanuun

Tabmumpl U cxembl: «DKojiorudeckue (QakTopel», «CBETOBOM
CHEKTP», «IKOJIOTUUECKUE TPYMIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETYY,
«TemnokpoBHBIE YKUBOTHBIEY, «XO0JIOHOKPOBHBIE KUBOTHBIEY,
«Dduznonoruueckue  ajganTaluu  KUBOTHBIX», «Cpenbl  oOuTaHus
opraHu3mMoBy»,  «buonoruyeckue  putmbl», <« OKuszHeHHble  (QopMBbI
pacteHuit»,  «KusHeHHble  (POPMBI  JKHMBOTHBIX»,  «DKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOro Jjeca», «llenu
TUTAHUS, «XUITHUYIECTBOY, «ITapazutuzmy, «KoHkypeHus»,
«Cumbmo3y, «KoMMeHCcaIn3M.

O6opynoBaHue: repbapuu pacTeHuit u JKUBOTHBIX,
MPUCTIOCOOJIEHHBIX K BIUSHUIO PA3JIUYHBIX IKOJOTHUUECKUX (PaKTOPOB,
repObapun CBETOIIOOUBBIX, TCHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH,
CBETOIIOOUBBIC, TCHETIOOMBBIC U TEHEBBIHOCIVBBIC KOMHATHBIC PACTCHHUS,
repbapuun u KOJUICKIIUH TETLJIOTFOOUBBIX, 3UMOCTOUKUX,
MOpPO30yCTOMYMBBIX pacTeHWi, uydela TMTUI] M 3BepeHd, repdapuu
pacTeHuil, OTHOCAIIUXCS K rurpopuraMm, KcepopurtaMm, Me30puTaMm,
KOMHATHBIE PACTEHHS TaHHBIX T'PYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIOIINX
B pa3HbIX cCpelnax, repOapuy W KOJUIEKIIMM PACTEHUH U >KUBOTHBIX,
o0nafaronmMx YepTaMu MPUCIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUAM
YCIOBUW >KW3HHM, TepOdapuM ¢ KOJUICKIIMM PACTEHHA ¢ HKHUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU >KUBOTHBIX, YYaCTBYIOIIUX B
Pa3TUYHBIX OMOTUYECKUX B3aHUMOICHCTBUSIX.

JlabopaTopHasi padora «BbIsBIIeHHE TPUCIIOCOOJICHUN OPraHU3MOB
K BIIUSIHUIO CBETAY.

JlabopaTopHasi padora «BbIsSBIICHHE TIPUCIIOCOOJICHUI OpPraHN3MOB
K BJIMSIHUIO TEMIIEPATypPbD».

JlaGopaTopHas paGora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rusi BUA0B U MOMYJISAIM A

DKOJIOTMYECKHE XapakTepucTuku mnonynsanuu. llomymsuus —Kak
Ounonornyeckas cuctema. Poib HEOTHOPOJHOCTH Cpebl, (U3MIECKUX
OappepoB W OcCOOEHHOCTEW OWoNOrMU BUJOB B  (HOPMHUPOBAHUH
MPOCTPAHCTBEHHOW CTPYKTYphl momyisinuil. OCHOBHbIE T[OKa3aTenu



MOIYJIALMU: YUCIIEHHOCTD, IIJIOTHOCTH, BO3PACTHAsI U II0JIOBAsA CTPYKTYpa,
POXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALIHSL.

OKoJIorMYecKast CTpyKTypa mnomynsuud. OneHKa YHCIEHHOCTH
nonynauuu. JluHamMuka nomyssiquu U €€ peryisiuus. buoTthdeckuin
MOTEHIMAJ MONyIAUnd. MoiennpoBaHue AMHAMUKHU nomyisunnd. Kpusbie
pocta u4uciaeHHocTH mnonyisauud. Kpusble BbDKHBaHuA. Peryismus
YUCJICHHOCTH MONYJISALUNA: poib (PAKTOPOB, 3aBUCALINX U HE 3aBUCALIUX OT
IUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BUJoB (r- u K-ctparerun).

[lonsiTue 00 »SKomormveckoil Hume Bujaa. MecTtooOUTaHUE.
Muoromepnass wmozenbs dkosorndeckod Humu Jx.M.  XarumHcoHa.
Pasmepsl okonornueckor HUIIM. [loTeHManpHas U peaan3oBaHHas HULLIM.

Bun kak cucrema mnonymsuuid. Apeansl BUAOB. Buiabl M ux
KU3HEHHBIE CTPATETHH. JKOJOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEICHUS u MUTpaLUi KUBOTHBIX.
buonornueckue MHBa3UM 4y>KEPOIHBIX BUIOB.
JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabnuiel U cxembl: «IKOJIOTHYECKUE XapaKTEPUCTUKU TOMYJISIIHI,
«IIpocTpaHcTBEHHAss CTpyKTypa Nomyiasiuun», «Bo3pacTHeie mnupamMuibl
nonysanuny, «CKOPOCTh 3aCENICHUS] MOBEPXHOCTH 3€MIIM Pa3InYHbIMU
opranuzMamMmn», «Mozenb s3kosorndeckort Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTopHass pabGora «lIpucrnocoOieHuss ceMsH pacTeHHH K
PacCEeNeHUIO».

Tema 9. Jkos0rusi co001ECTB. IKOJOTHNIECKHE CHCTEMBbI.

Coo0mectBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBsizu MexIy
OpraHu3MaMHy B OHOLIEHO3E.

Okocuctema Kak otkpbiTas cucrema (A. k. Tencunm).
QOYHKUHOHAJIBHBIE OJIOKM OpPraHu3MOB B 3KOCHUCTEME: MPOJIYLEHTHI,
KOHCYMEHTBI, penylneHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u
cet. AOGuotndueckue OJOKU dKocucTeM. [IouBBI M WIIBI B IKOCHCTEMAX.
KpyroBopot BellecTB ¥ OTOK YHEPTUH B IKOCUCTEME.

OcHOBHbIE TMOKa3zaTeNM »JKocHCTEMbl. buomacca u mpoaykus.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.



Junamuxka  sxkocucmem.  Kamacmpoguueckue  nepecmpouiKu.
Onykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBuuHBIE W BTOPUYHBIC CYKIECCHM W WX MPUYUHBI.
AHTpoOIoreHHble BO3ACHCTBUS Ha cykueccuu. KnnmakcHoe cooOLIecTBoO.
buopaznooOpa3zue © MOJIHOTa KPYroBOpoTa BEHIECTB — OCHOBa
YCTOMYHUBOCTHU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOocucmemsbl 03€p U peK. IDKOCUcmembl
Mopetl u 0Keano8. IKocucmemvl MYHOP, 1eco8, cmenetll, NyCMmblHb.

AHTpPOIIOT€HHBIE ~ 3KOCUCTEMBI.  ATpO’KOCUCTEMA.  ATPOLEHO3.
Paznuuns Mmex 1y aHTpOMOT€HHBIMU U IPUPOHBIMHA SKOCUCTEMAMH.

VYpboskocuctembl.  OCHOBHbIE  KOMIIOHEHTHI  YpOOIKOCHCTEM.
loponckas ¢uopa u  dayna. CuHaHTponuU3alus TOPOACKON (ayHBI.
buonornueckoe ¥  XO3AMCTBEHHOE 3HAYE€HUE  ArpOdKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHMSI  OCHOBHBIX  B3aMMOJICHCTBUIA
OpraHu3MOB B 3KocuUcTeMaX. Poab kackaonozo 3¢gpghexma u 6udos-
a0upuxamopos (knouesvlx 6uU008) 8 OYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »sHepruM M BEIIECTB MEXIY CMEXKHBIMH 3KOCHCTEMAaMH.
YCTOMYHUBOCTh OPraHU3MOB, TIOMYJISIIUA © SKOCUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX U aHTPOIOTEHHBIX BO3/ICHCTBUM.

Mexanusmol  8030eticmeusi  3a2pA3HeHUll  pA3HbIX — MUNO8  Ha
CYyOOP2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM
VPOBHAX, OCHOBbL IKOJIOSUYECKO20 HOPMUPOBAHUS — AHMPONOSEHHO20
8030elicCmausl. Merononorus MOHUTOPHUHTA €CTECTBEHHBIX u
AHTPOMOTEHHBIX YKOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnu.

Tabmuuet u  cxembl: «CTpykTypa OuoimeHo3a», «IKocucTteMa
IIMPOKOJIUCTBEHHOTO  JIEcay, «JKocUCTEMAa  XBOWHOrO  Jiecay,
«DyHKIIMOHANBHBIE TPYNIBI OPraHU3MOB B 3KocHcTeMe», «Kpyrosopor
BellleCTB B 3Kocucteme», «llenn nutanusa (mactOuIHAs, IETPUTHAA)Y,
«JKoJorudeckas MnupaMuga 4YHucenm», «IKOoJOorMyeckas MupaMuja
OouomMacce», «DKoJormueckas mupamuaa dHeprum», «O0pa3zoBaHuE
6onora», «llepBuunas cykneccusi», «BoccraHoBIEeHHWE Jeca TMOCIHE



noxapa», «J9KocucTtema o3epa», «ArpoueHos», «KpyroBopor BemecTB u
MMOTOK SHEPTHH B arporieHose», «IIpumepbr ypOoskocucTem.

O6opynoBaHue: repObapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia
NTUI] W 3Bepei, repObapuu KyJIbTYpHBIX H JHKOPACTYIIUX pPACTCHHA,
aKBapryM KaK MOJEIb YKOCHCTEMBI.

IIpakTnuyeckas padora «/3ydyeHue u onucanue ypo03KOCUCTEMBI».

JlabopaTtopHas paGora «/3yuenue paszHooOpazusi  MEIKUX
MIOYBEHHBIX YICHUCTOHOTHX B PAa3HBIX IKOCUCTEMAX.

IKCKypeHsi «OKCKypcHs B THUIOUYHBIA OWoreoreHo3 (B 1yOpaBy,
OCpe3HsK, CIBHHMK, Ha CYXOIOJBHBIM WM TOWMEHHBIH JyT, 03€epo,
00JI0TO)».

IKeKypeusi «IKCKypcus B arposkocucremMy (Ha TOJ€ UM B
TETJTUIHOE XO3SIHICTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHas o0osiouka 3eMilH, TA€ CYIIECTBYET
WIN CYIIeCTBOBANA KU3Hb. PazBuTHe npejcraBieHuil o 6uocdepe B Tpyaax
3. 3rocca. Yuenue B. . Bepuanckoro o 6nocdepe. Obnactu 6mocheps u
e€ coctaB. JKuBoe BeriecTBo 6Mochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH  cyliecTBoBaHus  Ouocdheprl.  OcobeHHOCTH
ouoceprbl Kak riao0agbHONM SKOCHCTEMBI. J[MHaMHuYeCKOoe paBHOBECHE B
ouochepe. KpyroBopoTel BemecTB U OHOTCOXMMHYECKHE  ITHKJIIBI
(yrnepopa, azora). PurmMmudHOCTh siBJIeHU B Onocdepe.

3onanbHOCTh OuOcheprl. Ilonste o Oumome. OcCHOBHBIE OHUOMBI
CyLIW: TYHJpa, XBOWHBIC Jieca, CMEIIaHHbIE W HIUPOKOJIUCTBEHHBIC Jieca,
CTEeNH, CaBaHHbBI, IYCTHIHH, TPOIUYECKHE Jeca, BBICOKOTOPhs. Kimmar,
PaCTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIIEHKA WX PECypCHOTO
MoTeHIHaNa u 6nocepHbIX QYHKITHH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuuer n cxemsl: «l'eocdepsr 3emmm», «KpyroBopor azora B
npupozae», «Kpyroopot yriaepoaa B nmpupoje», «KpyroBopor kucmoposa
B mipupoae», «KpyroBopoT Boasl B pupoze», « OCHOBHbIE OMOMBI CYIIIH,
«Knumatnueckue nosica 3emiun», «Tyaapay, «Tairay, «CMeIaHHbIN JIEC,



«IlIupokonucTBeHubiii  nec», «Crenb», «CaBanHay, «IlyCThIHS»,
«Tponunyeckuit gecy.

O6GopynoBaHue: repOapuu pacTEHUM pa3HbIX OMOMOB, KOJUICKIIUU
KUBOTHBIX.

Tema 11. YestoBek U oOKpy:kawInas cpeaa

DKOJIOTUYECKHE KPU3UCHI U UX MpUYMHBL. Bo3nelicTBre yenoBeka Ha
ouocepy. 3arpssHeHue BO3AymIHOM  cpeabl. OxpaHa  BoO3ayXa.
3arpsisHeHrne BoAHOW cpenbl. OXpaHa BOAHBIX pecypcoB. Pazpyuienue
nouBbl. OXpaHa MMOYBEHHBIX pecypcoB. MI3MeHeHUE KiMMara.

AHTpPOIIOreHHOE BO3/CHCTBUE HAa PACTUTENbHBIA U JKUBOTHBIA MUD.
OxpaHa pacTUTENBHOTO W KUBOTHOrO Mupa. OCHOBHBIE MPHUHIIUIIBI
oxpanbl mnpupoasl. KpacHbsie kHuru. Ocob0 oxpaHseMmble MPUPOIHBIC
tepputopun (OOIIT). borannveckue cajpl ¥ 300JI0rMYECKUE TapKH.

OcCHOBHBIE TPUHIUIBI YCTOMYMBOIO pPa3BUTHUS 4YEJIOBEUECTBA M
npupoapl.  PammoHanbHOE  MPUPOJIONOIB30BAHUE U COXPAHEHUE
Ouonornyeckoro  pasHooOpazust 3emud.  OOmmMe  3aKOHOMEPHOCTHU
IJI00QIBHBIX  JKOJOTUYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCa U €ro BEPOATHBIE MMOCIEICTBHS.

Pa3BuTHe METOI0B MOHHUTOPUHIA Pa3BUTHS OINACHBIX TEXHOTECHHBIX
nporeccoB. Cucmemuvle ucciedo8anusi nepexooa K pecypcocbepezaroujeil
U KOHKYPEeHmMOCHOCOOHOU 3Hepeemuke. buonocuueckoe pasnoobpasue u
buopecypchoi. Hayuonanvnvie ungopmayuorHwvle cucmemul,
obecneuugarowue O00OCMyn K UH@DOPMAYUU NO COCMOAHUIO OMOENbHbIX
8u008 u s3xocucmem. OCHOBbI IKOpeadUTUMAYUU IKOCUCEM U CHOCOO08
bopvObL ¢ Ouonogpedcoenusmu. Pexoncmpykyus mopckux u HazeMHbIX
9KOCUCHIEM.

JdemoHcTpanumn

Tabmuuet u  cxembl: «3arps3HeHHEe aTtMochepbl», «3arps3HeHue
ruapocdeps», «3arpsizHeHne nouBbl», «llapHukoBeii 3 dexT», «Ocobo
OXpaHsAeMble IPUPOIAHBIE TEPPUTOPUN», «MOenu ypaBIsieMOro MUPay.
O6opynoBanue: dotorpaduu OXpaHIEMbIX PACTCHHH W JKUBOTHBIX
Kpacnoit knuru Poccutickon @enepanun, KpacHOW KHUTH pernoHa.



IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI
11O BUOJIOI'MX HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PeE3ylbTaTaM OCBOCHHS
00y4JaroluUMHCsS IPOTPAMM CPEIHEro O0Iero o0pa3oBaHus: JTUYHOCTHEIE,
METanpeAMETHBIE U TPEMETHBIE.

B cTpykType IMYHOCTHBIX PE3YJbTATOB OCBOEHHUS MPOrpPaMMbl IO
OMOJIOTMM  BBIJICTICHBI  CIEAYIONIUE  COCTABJISIONIME:  OCO3HAHHE
00yJaromUMHCST POCCUUCKON TPaKIaHCKON MICHTUYHOCTU — TOTOBHOCTH K
CaMOpAa3BUTHUIO, CAMOCTOSITEIbHOCTA W  CAMOOMPEACICHUIO, HAauyue
momusayuu K OOY4YEHHIO OHWOJIOTHM, yYeleHanpagieHHoe pa3eumule
BHYTPEHHUX YOEXJICHHM JIMYHOCTH HAa OCHOBE KIIFOYEBBIX IICHHOCTEH U
UCTOPUUECKUX TPAJUIINN pa3BUTHS OMOJOTHYECKOTO 3HAHUS, 20MOBHOCHb
U cnocoboHocms 00YUAIOIIUXCSI PYKOBOJCTBOBATHCS B CBOEH JESATEINHHOCTH
LEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMHU, IPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAlUyue NPasoCO3HAHUS IKOJIOTHUECKOU
KyJbTYPBI, CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl MO OHOJIOTHH
JOCTUTAIOTCS B €IMHCTBE Y4E€OHOM M BOCHIHMTATEIbHON MAESITEIBHOCTH B
COOTBETCTBUHM C TPAJWLHMOHHBIMH POCCUICKHUMHU COLUOKYJIbTYPHBIMH,
UCTOPUYECKUMH M AYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, HPHUHSITHIMU B
oOIecTBe NMpaBuUjaMu U HOPMaMU MOBEICHUS U CITIOCOOCTBYIOT MPOIECcaM
CaMOIIO3HAaHUS, CAMOBOCIIMTAHUS U CaMOPAa3BUTHS, PA3BUTUS BHYTPEHHEU
MO3ULMH JUYHOCTH, MATPUOTU3MA U YBAXKECHUS K 3aKOHY U IPABOIOPSJIKY,
YEJIOBEKYy TpyJa M CTapuieMy IIOKOJIEHHUIO, B3aUMHOIO YBAXCHHS,
OEpeKHOTO OTHOMICHUS K KYyJbTYPHOMY HACJIEIUI0 €  TPATUIUSM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor ®Pexnepauuu, TpUPOIE U
OKPY’KAIOIIEH Cpee.

JImaHOCTHBIEC pe3yJbTaThl OCBOCHHS yaeOHOTO mpeameTa «buomorusy
JOJKHBI ~ OTPaXaThb TOTOBHOCTb M CIIOCOOHOCTh  OOyYaromImxcs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTPEHHEH IMO3UIIMEH JTHMYHOCTH,
CUCTEMOM  LIEHHOCTHBIX  OpPUEHTAUWW, IIO3UTUBHBIX  BHYTPEHHUX
yOeX/1IeH!I, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUICKOIO



oOl1lecTBa, paCIIUPEHUE MKU3HEHHOTO OMbITa W OMbITa ACATEILHOCTH B
MPOLIECCE  peAIM3allMd  OCHOBHBIX  HAIIPABJICHUM  BOCHUTATEIBbHOM
NEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPaXJAAHCKOW TO3UIMKU OOYyYalOMIeTocs Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIIMOHHBIX TpaB M  O0OSI3aHHOCTEH,
YBOKECHUE 3aKOHA U MIPABONOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW NESATEIBHOCTH MPHU CO3JAHUU
y4eOHBIX TIPOCKTOB, pEIICHWU YYEOHBIX U TIO3HABAaTEIBHBIX 3ajad,
BBITIOJIHEHUU OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEIENIATh COOCTBEHHYIO MO3UIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YyMEHHUE  YYUTBIBAaTh B  CBOMX  JICUCTBUSAX  HEOOXOIUMOCTH
KOHCTPYKTUBHOTO B3aUMOJCHUCTBHS JIIOACH C pa3sHbIMU YOEKJICHUSIMU,
KyJIbTYPHBIMH [IEHHOCTSIMA U COLIMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K  COTPYOHMYECTBY B  MPOLECCE COBMECTHOIO
BBIMIOJTHEHUSI Y4YEOHBIX, MO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3ajad,
YBOXHUTEJIBHOTO OTHOLIEHUS K MHEHUIO OIMOHEHTOB MpHU OOCYXKICHUU
CIIOPHBIX BOITPOCOB OMOJIOTUUECKOTO COJEPIKAHNUS;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTh  POCCHHCKOW TPaXKJIAHCKOH  HJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH
nepen PomuHOM, ropmoctu 3a CBOM Kpai, CBO PoauHy, CBOW SI3BIK M
KYJIBTYpPY, ITPOIIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOrO Hapoaa Poccnu;

LEHHOCTHOE OTHOLIEHHWE K IMPUPOJHOMY HACIEOUIO U IaMSATHHUKAM
MpUpOABI, JOCTWXKEHUsAM Poccum B Hayke, MCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCThH OIEHMBATH BKJIAJ POCCUHUCKUX YUEHBIX B CTAHOBJICHHE U
pa3BHUTHE OMOJOTHH, TIOHUMAHUS 3HAYCHHS OMOJIOTUY B TIO3HAHUU 3aKOHOB
MPUPOJBI, B )KU3HH YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

unenHas yOeXJEHHOCTb, TOTOBHOCTb K CIYXEHUIO U 3allUTe
OTteuecTBa, OTBETCTBEHHOCTH 32 €r0 CYAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS



OCO3HAaHMUE JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO CO3HaHU4, ATUYECKOTO
MOBE/ICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHbBIC
pElIeHUs, OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUICHUE K CBOUM POJUTENSIM, CO3IaHUIO CEMbU Ha
OCHOBE OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWMHOM JKU3HU B
COOTBETCTBUHM C TpaAULIUSIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIIOUass JCTETUKY ObITa,
HAy4YHOTO W TEXHHYECKOTO TBOPUYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX
OTHOILICHMH;

MOHMMAaHWE SMOIIMOHAIBHOTO BO3JICHCTBUS KUBOW MNPUPOJBI U €€
LEHHOCTH;

FOTOBHOCTh K CaMOBBIPAQXXEHHUID B pa3sHbIX BHUIAaX HCKYCCTBA,
CTPEMJICHUE ITPOSBIIATH KAUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usudyeckoro BocnuTaHHUS, (OPMHUPOBAHMS KYJIBTYPHI
310POBbA M SMOIMOHAJIBLHOT0 0JIAr OOy YHs:

NOHMMAaHHE W peaju3alus 3[0pOBOTO U Oe30macHoro odpasa >KH3HU
(3mOopoBo€ TMTaHWE, COOJIOJCHUE TUTHECHUYECKUX TIpaBUI U HOPM,
cOaJlaHCUPOBAHHBIA PEKUM 3aHSATUN W OTABIXA, peryisipHas (usnyeckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

IIOHMMAaHWE LEHHOCTHU IPABUJ MUHAWUBUAYAIBHOTO U KOJUIEKTUBHOIO
06e30macHOr0 MOBEACHUS B CUTYAIMsIX, YTPOXKAIOMIUX 3J0POBBIO M KU3HH
JIIO/CH;

OCO3HAHME TIOCIHEACTBUM M HENPUATUS BPEIHBIX MPUBBIUEK
(ymoTpeOeHus anKoroisi, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10I00HUE;

FOTOBHOCTh K AaKTHBHOW JICSITEIBHOCTH TEXHOJOTMYECKOM U
COIMAJILHON HANPaBIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH
Y CAMOCTOSITEJIBHO BBIIIOJIHATH TAKYIO JEATEIBHOCTD;



MHTEpPEC K pa3InuHbIM cdepaMm npodhecCHOHANBHOU eATEIbHOCTH,
YMEHHE COBeplIaTh OCO3HAHHBIM BBIOOpP Oynymeil mnpodeccuun u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOpPa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

HKOJIOTHYECKH  1Ieieco00pa3HOe OTHOUIEHHWE K TPHUpPOJAE  Kak
WMCTOYHUKY KU3HU HA 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILIEHUE YPOBHSA JSKOJOTMYECKOM KyJNbTYphl: TNpUOOpETeHue
OTbITA TJIAHUPOBAHUS MOCTYIKOB U OIEHKHU MX BO3MOXHBIX MOCIIEICTBUI
JUTSL OKpY>KaroIlei cpeipl;

OCO3HaHHE TI100aTBFHOTO XapaKkTepa FKOJIOTHYECKUX MpodsieM U myTen
UX pelIeHus;

CIIOCOOHOCTh ~ UCIOJIB30BaTh  MpuOOpeTaeMble MPU  HU3YUYECHUU
OMOJIOTMM 3HAHUS W YMEHHUS TpPH pElIeHUd MpoOsieM, CBSI3aHHBIX C
paIMOHANILHBIM MPUPOJIOIONIb30BaHUEM (COOIIOEHUE MPABUI MOBEICHHUS
B NIPHUPOJE, HANPABICHHBIX HA COXPAHEHHE PABHOBECHUS B SKOCUCTEMAX,
OXpaHy BHJIOB, DKOCUCTEM, OHochephbl);

AKTUBHOE HENpUATHE NEWUCTBHM, MPUHOCIIIMX BpPEI OKpYyKarolleu
OpUPOAHOM  Ccpelle, YMEHHE MPOTHO3UPOBATH  HEOIAronmpusTHbIC
AKOJIOTUYECKUE  TIOCJIEACTBUS  NPEANPUHUMAEMbIX  JCHCTBUA U
peA0TBpAIlATh UX;

HaJM4YME Pa3BUTOTO SKOJOTMYECKOTO MBIILIIEHUS, 3KOJIOTHYECKOU
KYJbTYpbI, OIIBITA AESATEIbHOCTH SKOJIOTUUECKON HANPABICEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI HMMH B I03HABAaTEIbHOW, KOMMYHHKAaTHUBHON U
COLUMAJIBHOM NPAaKTUKE, TOTOBHOCTM K YYacTHIO B NPAKTUYECKOU
NEeATENIbHOCTU SKOJIOTMYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Da3BUTHs HAayKd M OOIECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha JMAJIOTE KYJBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecCTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U UUTATEIbCKOM KYyJIbTYpPhl Kak
CpeACTBa B3aUMOJEHUCTBUS MEXKY JIFOABMU U MO3HAHUS MUPA;



MMOHUMAaHHE CIelU(PUKN OMOJIOTUU KaK HayKW, OCO3HAHUS €€ PO B
GopMUPOBAaHUU  PALMOHAIBLHOTO HAYYHOTO  MBIIIICHUS, CO3JaHUH
LEJIOCTHOTO TPENCTaBICHUs 00 OKpY’)KalIlleM MHpe KaK O €IHHCTBE
OpUPOIBI, dYeloBeKa M  o0mecTBa, B  TO3HAHUW  TPUPOHBIX
3aKOHOMEPHOCTE ¥ pEHICHHH TPOOJIEeM COXpaHEHUS MPUPOTHOTO
pPaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJOTUM JJII  COBPEMEHHOM
[UBIJIM3AIAA: OOECIIEYCHHUs] HOBOTO YPOBHS Ppa3BUTHA METUIMHBI,
CO3/IaHME€  TIEPCIEKTUBHBIX  OMOTEXHOJOTHH, CIOCOOHBIX  pemiaTh
pecypcHbie TPOOJIEMbl Pa3BUTHS YEJIOBEUECTBA, TIOWCKA MMyTe BHIXOAA W3
rJI00AJIbHBIX  JKOJOTUYECKUX TNpobieM u obecnedyeHus Mmepexoja K
YCTOMYMBOMY Ppa3BHTHIO, PAIMOHAIHHOMY HWCIIONIH30BAHUIO TPUPOTHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUN OHMOJIOTHYECKUX 3HAHUU B IIETISAX
TIOBBINICHUST OOIIEH KYJIbTYPBI, €CTECTBEHHO-HAYYHOW TPaAaMOTHOCTH, Kak
COCTaBHOM 4YacTM  (YHKUMOHAJIBHOM TI'PaMOTHOCTH  OOyYaromuxcs,
(GopmMupyemoii pu U3y4eHuu OUoIoruy;

[OHMMAHUE CYIIHOCTH METOAOB IIO3HAHMsI, HCHOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BaTh I0OJIy4aeMble 3HAHUS
Ui aHanu3a M OOBSACHEHUS SIBICHUH OKpPYXKalIero Mupa u
OPOUCXOAAIIMX B HEM M3MEHEHHM, yMeHHME JellaTb OO0OCHOBaHHbBIE
3aKJIFOYEHUS] HA OCHOBE HAYYHBIX (PaKTOB M MMEIOUIUXCS JAHHBIX C LEIbIO
HOJyYEHHs! I0CTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO UCIIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS
IUIs pellieHusl IpoOJieM B PEaNIbHBIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE  IICHHOCTHM  HAy4YHOM  JESTeNIbHOCTH, T'OTOBHOCTH
OCYILIECTBJISITh  MPOEKTHYIO M  MCCIEAOBATENbCKYIO  JI€ATEIbHOCTh
WHAMBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHMIO, K aKTUBHOMY IOJIYY€HUIO HOBBIX 3HAHUM MO OMOJIOTUU
B COOTBETCTBHUH C KU3HEHHBIMU MMOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ysibTaThl OCBOEHUsSI y4eOHOro mpeaMera
«buonorus» BKIIOYAIOT: 3HAYUMBbIE 111 (DOPMUPOBAHUSI MHUPOBO33PEHUS



o0ydJaromuxcs MEXIUCIHUIUIMHAPHBIE (MEXMpPEeIMETHbIC) OOIleHayYHbIe
MOHATHSA, OTPAXKAIOMIME IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U
cnenu(uKy METOJOB IMO3HAHUS, MCIOIB3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, SHEPrus, SBJICHHWE, MPOIECC, CHCTEMa, HAYYHBIH (QaxT,
MNPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HUCCIEI0BaHUE,
HaOMO/IeHNe, W3MEpPEHHe, OJKCIEPUMEHT H JApYyrue); YHHUBEpCajIbHBbIC
yueOHbIe JACUCTBHS (mo3HaBaTENbHEIE, KOMMYHUKaTHBHBIC,
perynsaTuBHbIe), oOecneuuBaomue (GopmMupoBaHue (YHKIHOHATBHOM
IPaMOTHOCTH ¥ COLIMAJIBHOW KOMIIETEHIIMU OOYYaroIIuXcs; CIOCOOHOCTH
OOy4arolmuxcs  HMCIOJb30BaTh  OCBOCHHBIE  MEXIUCUUIUTMHAPHBIC,
MHUPOBO33PCHYECKHE 3HAHWS W YHUBEpCAIbHbIC YydeOHBbIC ICHCTBHS B
IT03HABATEJILHOW U COLIMATIbHOM MPAKTHUKE.

B pesynbrate u3ydeHus OHUOJOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOywaromerocss OyayT cQpopMUpOBaHBI TMO3HABaTEIbHBIC
YHHUBEpCAJIbHBIC yueOHbIC NEHCTBHS, KOMMYHHUKATHBHBIC YHHBEpPCATbHbBIC
yueOHbIe NIEWCTBUSI, PETYJISTUBHBIE YHHMBEpCAJIbHbIE YueOHbIC NEHCTBUA,
COBMECTHas ICSITEIbHOCTb.

MeranpenMeTHbIe PE3yNbTaThl OCBOEHHUS TMPOTPAMMBI  CPEIHETO
o01rero 00pa3oBaHusl TOJKHBI OTPaXaTh:

OBiajgeHne YyHHBePCAJIbHBIMU Y4YeOHBIMH TO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JTeCTBHS:

CaMOCTOATENIHbHO (OPMYIMPOBATh M aKTyaIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI  JIOTHYECKOTO
MBIIIUICHUS (aHAIM3a, CUHTE3a, CpaBHEHUS, KiIacCUpUKAIIN, 0000IIeHHS ),
PacCKpBIBaTh CMBICIT OMOJIOTUYECKUX TOHATHH (BBIACIATh UX XapaKTepPHBIC
MPU3HAKH, YCTAHABIUBAThH CBA3U C APYTUMH MOHATUIMH);

OTIPEJIEIISITh eI JeATEIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUHU UX
JTOCTUKEHHUS, COOTHOCHUTH PE3YyJbTaThl JESATENBHOCTH C IMOCTAaBICHHBIMU
[EISIMU;

UCTIOJIb30BaTh OMOJOTHYECKHUE MOHATUS Uil 00BsSCHEHUS (DAKTOB U
SIBJIEHUU )KUBOW MPHUPOJIBL;



CTPOUTH JIOTHUECKHE PACCyKIeHUS (MHIYKTUBHBIC, ICTYKTUBHBIE, 11O
aQHAJIOTHH),  BBIIBIATH  3aKOHOMEPHOCTH W NIPOTUBOpPEYHsS B
paccMaTpPHUBAEMBIX SBJICHUAX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOUCHUS;

OPUMEHSATh CXEMHO-MOJENBHBIE CpeACTBAa I TPEACTaBICHUS
CYIIECTBCHHBIX CBS3¢ W OTHOIICHHWH B H3y4aeMbIX OHOJOTHYECKHUX
00BEeKTaX, a TakkKe NPOTHBOPEYHA pA3HOTO pOJia, BBIABICHHBIX B
Pa3TUYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaTeiBaTh IJIaH pEHICHHS TMPOOIeMBbl C Y4ETOM aHaIM3a
UMEIOIIUXCS MAaTEPUAIIbHBIX U HEMaTePHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATCIBHOCTh, OIEHUBATH COOTBETCTBHUE
pe3yabTaTOB LIEJISIM, OLIEHUBATH PUCKH MTOCJICICTBUH JIEATEITHHOCTH;

KOOPJMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX pPEaTbHOTO,
BUPTYaJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KpPEATHMBHOE MBIIIJICHUE TP PEIICHUU IKU3HCHHBIX
npoosieM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BIAJIETh HAaBBIKAMH  Y4YeOHO-UCCIIEJIOBATENLCKONM ¥ TPOCKTHOM
JESTENLHOCTH, HAaBBIKAMU pa3pelieHusi MpoOJieM, CIOCOOHOCThIO H
TOTOBHOCTBIO K  CaMOCTOSITEIbHOMY  TIOMCKY  METOJIOB  PEIICHUS
NPaKTUYECKUX 3a/1a4, MPUMEHEHHIO Pa3IMIHBIX METO/IOB TIO3HAHHS;

UCTIOJIh30BaTh Pa3jMYHbIC BHUIBI JACSITEIBHOCTH TIO TIOMYYEHHUIO
HOBOTO 3HAaHUS, €r0 MHTEPIPETAINH, TIPeoOpa30BaHUIO0 U TPUMEHEHUIO B
y4eOHBIX CUTYaIUAX, B TOM YHCJIC MPH CO3JTaHUU YICOHBIX M COIMAIBHBIX
IIPOCKTOB,

dopMupoBaTh HAy4YHBIA THI  MBIIUICHUS, BIAJIETh HAYIHOH
TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHOMN
JESTENHHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh MPUYMHHO-CJIICJACTBEHHBIE CBS3M U aKTyaJU3HPOBATH
3a/lady, BBIJBUTATh THUIOTE3y €€ pEeIIeHUs, HaXOAUTh apTyMEHTHI A
JI0Ka3aTeIhCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh MapaMeTPbl U KPUTCPHUH
pelieHus;

aHAM3UPOBATH TOJIYYCHHBIC B XOJ€ PEIICHUS 3a/ladd Pe3ybTaThl,
KPUTHUYECKU OIIEHUBATH X JJOCTOBEPHOCTH, MPOTHO3MPOBATH U3MECHECHHE B
HOBBIX yCIIOBUSX;



JaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHHUBAaTh NPHOOPETEHHBIN
OTIBIT;

OCYIICCTBIISITh IIEJICHANIPABICHHBIA TOWCK IepeHOCa CPEICTB U
croco0oB JIEUCTBUS B MPO(HECCUOHAIBHYIO CPEAY;

YMETh IEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M IPAKTUYCCKYIO
00J1aCTH KU3HEICATCIIbHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC WJCH, MpeajaraTh OPWUTHHAIBHBIC TOIXOIbI M
pEIICHMS, CTaBUTh MPOOJEMBI M 3ajJa4M, JOMYCKAIOIINE abTePHATHBHBIC
peIIcHMS.

3) pabora ¢ nuHpopmMaumeii:

OPUEHTUPOBATBHCS B PA3IUYHBIX HCTOYHUKAX WHGOpPMAIUU (TEKCTE
y4eOHOro IMoCcoOHs, Hay4YHO-TIOMYJIIPHON JIUTEpaType, OMOJOTHYCCKUX
CJIOBapsX M CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE),
aHAIM3UPOBATh MH(POPMAIIMIO PA3IMYHBIX BUIOB U (DOPM IpEIACTaBIICHHS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTH;

GopMynUpOBaTH 3aMpoChl M TPUMEHSTh Pa3IMYHBIE METOIbI TIPH
noucke W oTOope Ouonornyeckoi wuHOOpMaUK, HEOOXOAUMOUN IS
BBITTOJTHCHUST yIEeOHBIX 3a/1a4;

npuoodpeTaTh OTIBIT MCTIOIh30BaHUS WHPOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO
UCTIOJIH30BAHUS PA3ITUIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTUMAIBHYIO (QOpPMY IpEACTaBICHUS
Oouonorndeckoit mHpopManuu (cxembl, rpaduKd, AUATPAMMBI, TaOJHUIIHI,
PUCYHKH U JIPYToe€);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KA4eCTBE CPEICTBA MpH paboTe ¢
Ouonornyeckoil WHpOpMaluel: MPUMEHATh XUMHUYECKUE, (PU3NUECKHE U
MaTeMaTUYecKue 3HAaKM MW  CHUMBOJBI, (GOpMynbl, aOOpeBHaTypy,
HOMEHKJIATypy,  WCIONb30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH;

BJIQ/JICTh HABBIKAMH PACTO3HABAaHUS W 3alIUTHl  HHQPOPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBnajgenue YHHUBEPCATbHBIMHU KOMMYHHUKATHUBHBIMHU
AEeCTBUAMM:

1) obmeHue:



OCYIIECTBIISITh KOMMYHHUKAIlUM BO BceX cdepax >KU3HU, AKTUBHO
y4acTBOBATh B JUAJIOTE UM JUCKYCCHUHU IO CYIIECTBY OOCYK/IaeMOUM TeMbl
(ymeHue 3ajaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKJIEHUSI OTHOCUTEIHHO
BBITIOJIHEHUS  TpeJjiaraéMoll  3ajaud, y4UThbIBaTh  HMHTEPEChl U
COTJIACOBAHHOCTH MO3UIIUM IPYTUX YYACTHUKOB AHAJIOTA WU JUCKYCCUH);

pacrio3HaBaTb HEBepOaJbHBIE CpEACTBA  OOIIEHUS, IMOHUMATH
3HAQYEHUE  COIMAJIbHBIX  3HAKOB,  MPEANOCHUIOK  BO3HUKHOBEHUS
KOH(DJIUKTHBIX CUTyalluid, YMETh CMsryaTb KOH(IUKTBI U BECTHU
NIEPETOBOPHI;

BIAJIETh PA3IUYHBIMU CcrocoO0amMu OOIIEHUsT W B3aMMOJICUCTBUSA,
NOHUMATh HaMEPEeHHUs APYruxX JIIOJACH, MPOSABISITh YBaXKUTEIHLHOE
OTHOIIIEHHE K COOECeTHUKY U B KOPpPEKTHOU (popMe popMyaupoBaTh CBOU
BO3PaXKEHUS,

pa3BEPHYTO H JIOTUYHO W3JaraTh CBOK TOUYKY 3pEHUA C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHUMATh M  UCIOJb30BATh IPEUMYLIECTBA KOMAHIHOM H
UHAUBUAYaTbHON paboThl MpH pelIeHUU OUOJOTUYECKOW MpoOIeMBbl,
00OCHOBBIBaTh ~ HEOOXOAMMOCTh  IMPUMEHEHHUs  TPYNNOBBIX  (QopM
B3aMMO/JICHCTBUS PU PEIIeHUH YUeOHOM 3a/1au;

BbIOMpATh TEMaTHUKy M METOABbl COBMECTHBIX JCUCTBHI € yu&€ToM
OOIIUX UHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WieHA KOJICKTHBA;

OPUHUMATh LEJIM COBMECTHOM JAESTEIbHOCTH, OPraHU30BbIBATH MU
KOOpIMHUPOBATh JEWUCTBUS N0 €€ MOCTWKEHHUIO: COCTABJIATh IUIaH
NEHUCTBHM, pacrpeesaTh POJd ¢ yUéTOM MHEHHH YYaCTHUKOB, 0OCYXKIaTh
PE3yNIBTaThl COBMECTHOM pabOTHI;

OLICHUMBATh KAYECTBO CBOETO BKJIAJIa U KaXJOT0 YYACTHHKA KOMAaHJbI
B 00U PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OLEHUBATh UIEU C MO3ULUU HOBU3HHBI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUHUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEJECHUE B PA3TUUHBIX
CUTYaIUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY J1eHCTBUSIMH:

1) camoopranu3amms:



MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JIJIS BBISIBJICHHUS MPOOJIEM U UX
peIlIeHus B )KU3HECHHBIX U YUCOHBIX CUTYAIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1IEJICBBIC U CMBICTIOBBIE
YCTaHOBKMA B CBOMX JEWCTBUSAX M TMOCTYMKaX IO OTHOLICHUIO K >KUBOU
IPUPOJIE, CBOEMY 3J0POBBIO M 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETFHO ~ OCYIIECTBIISITh MMO3HABATENbHYIO JICATEIHHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh U (POpMYIHpOBaTh COOCTBEHHBIC 3a7a4d B
00pa30BaTeIbHON AEATEILHOCTH U )KU3HECHHBIX CUTYAIHX;

CaMOCTOSITETTFHO COCTaBJIATh IUIAH PEHICHHUS MPOOJIeMBI ¢ Y4ETOM
MMEIOIINXCS PeCypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPENOYTEHUH;

JaBaTh OIICHKY HOBBIM CUTYAaIIHsIM;

pacmupsaTh pPaMKH y4eOHOro TpeaMeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTEHUM;

JenaTh  OCO3HAHHBIM  BHIOOp, apryMEHTHpOBaTh €ro, Oparth
OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIoCcOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKOHN APYAUITUN
B Pa3HbIX 00JIACTSAX 3HAHMI, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN
U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyalldsM, BHOCUTh KOPPEKTHUBHI B
NEeSITENBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISM;

BJIa/IeTh HAaBbIKAMHM TIO3HABATEIBHON pedJeKcUud KaK OCO3HaHUS
COBEPIIAEMbIX JIEUCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM, HCMOJB30BaTh MPHUEMBI pedIeKCUU NI OLEHKH CHUTYallWH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHUS 110 UX
CHIKEHHUIO;

NPUHUMATh MOTHBBI U apTyYMEHTHI JPYTUX MPU aHAIHU3E PE3yTbTaTOB
JesITeNIbHOCTH;

3) npuHsTHE Ce0ds M APYTrUX:

NpUHUMATh ce0s, MOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA;

NPUHAMATh MOTHBBI U apTyYMEHTHI JPYTUX MPU aHAIHU3E PE3yTbTaTOB
JesITeNIbHOCTH;

pU3HAaBaTh CBOE MPABO U MPABO IPYTUX HA OMINOKY;



pa3BUBaTh CHOCOOHOCTh IOHUMATh MHUpP C MO3HMLIHMH JIPYroro
YeJI0BeKa.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pE3yNbTaThl OCBOCHUS COAEPKAHUS yUeOHOr0 peIMeTa
«buonorus» Ha yriy0JIEHHOM YpPOBHE OPUEHTHUPOBAHBI Ha OOecreueHue
npodunbHOro o0ydeHus oOydaromuxcst Ouosornd. OHU  BKJIIOYAIOT:
cnenuduyeckue s OMOJOTMM HAy4HbIE 3HAHUS, YMEHHUS M CIIOCOOBI
JNEHUCTBUN 1O OCBOCHMIO, MHTEPIpPETAUMU U MNPeoOpa3oBaHUIO 3HAHUM,
BUJIbI JACSTEIBHOCTU MO MOJYyYEHUIO HOBBIX 3HAHUU M UX MPUMEHEHUIO B
pa3IUYHBIX Y4YEOHBIX, a TaKXe€ B pEAIbHbIX >KU3HEHHBIX CUTYyalUSIX.
[IpenmeTHbIE pe3yNbTaThl MPEICTABICHBI 110 FOJIaM U3YUYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHOTro npeameta «buonorusy
B 10 knacce nomxHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MeCTe€ M POJU OUOJIOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH €CTECTBEHHO-HAYYHOW KapTUHBI
MUpPa, B TO3HAHUHU 3aKOHOB MPUPOJIBI U PEIICHUH MPOOJIEM PallMOHAIBHOTO
IPUPOIOIIONIH30BAHUSA, O BKJIA/IE POCCUMCKUX M 3apyOekHBIX YUEHBIX B
pa3BuUTHE OUOJIOTHH;

BJIQ/ICHHE CHUCTEMOW OHOJIOTMYEeCKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIye OMOJIOTHYeCKUE TEPMUHBI U TTOHATHUS (FKU3HB, KIIETKA,
OpraHu3M, MeTaboJn3M, rOM€eOCTa3s, caMOpeTryIsIus,
CaMOBOCIIPOM3BEACHUE, HACIEACTBEHHOCTb, W3MEHUYUBOCTh, pPOCT U
pasBuTue), Omosiorudueckue teopuu (kiaerouHas teopus T. IlIBanna, M.
[Inennena, P. BupxoBa, XpoMOCOMHAasi TE€OpHsS HACJIEIACTBEHHOCTH T.
Moprana), yuenus (H. W. BaBumoBa — o0 meHTpax MHOrooGpasus u
NPOUCXOXKJIEHUSI  KYJIbTYpPHBIX  pacTeHHUil), 3aKkoHbl (eAMHOOOpa3Ms
IIOTOMKOB ~ IIEPBOTO  TOKOJIEHUS, pACUICIUIEHHs, YHUCTOTBl  TaMeT,
HE3aBUCUMOro HaciieqoBanuss I'. Menzens, rOMOJOTMYEeCKUX PSIOB B
HacleqCcTBeHHOM  um3meHuuBocth H. .  BaBuioBa), NpUHUHUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMH MeToAdaMu HAy4HOTO MO3HAHUS,
UCIIOJIB3YEMbIX B OMOJOTMYECKHX MCCIIEIOBAHUAX KUBBIX OOBEKTOB
(onucanue, u3MEpeHUe, HaOIIOEHUE, SKCIEPUMEHT);

YMEHHUE BBIIEIATh CYLUIECTBEHHbIE MNPU3HAKA: BHPYCOB, KIIETOK
MIPOKAPUOT U FYKAPUOT, OAHOKIECTOUHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,



B TOM 4YHCIie OakTepwii, rpuOOB, pacTCHHWH, >XUBOTHBIX W YEJOBEKa,
CTPOCHHS OpPraHOB W CHCTEM OpPTraHOB PACTEHUH, JKUBOTHBIX, YEIOBEKA,
MPOIECCOB KU3HEACITETPHOCTH, MPOTEKAIOIINX B OpraHM3Max PacTeHUH,
KUBOTHBIX W 4YEJIOBEKa, OWOIIOTMYECKUX TPOIECCOB: OOMEHa BEIIECTB
(MeTabonu3M), TpEBpalleHUsT SHEPruu, OpPOKEHUs, aBTOTPO(HOTO U
reTepoTpoHOTrO TUIOB MUTAHUS, (POTOCHMHTE3a MU XEMOCHUHTE3a, MUTO3a,
Meiio3a, rameToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHOHATIHLHOTO Pa3BUTHS,
pPa3sMHOKEHUS, WHAMBHIYAIBHOTO pAa3BUTHS OpraHm3ma (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTaHABIMBATh B3aWMOCBSI3U MEXKAY OPraHOHMIAMHU KJIETKH U
uX (YHKIUSAMH, CTPOCHHEM KJIETOK pPa3HbIX TKaHEH W WX (QYHKIUSIMH,
MEXJy OpraHaMd W CHCTEMaMH OPTaHOB Y PACTCHHM, >XUBOTHBIX W
YeJioBeKa U UX (QYHKIHUSIMH, MEXITY CHCTEMaMH OPTaHOB M UX (YHKITUSIMH,
MEXIy OJTamamMu OOMEHa BEIIeCTB, OJTalaMW KJICTOYHOTO IMKJIA |
’KU3HCHHBIX ITUKJIOB OPTaHM3MOB, 3TallaMH AMOPHUOHAIBHOTO PAa3BUTHSA,
T€HOTUIIOM U ()eHOTUTIOM, (PEHOTHIIOM U (haKTOpaMH Cpelibl OOUTAHUS;

YMEHHE BBISIBIIATH OTJIUYMUTENbHBIE MMPU3HAKU KUBBIX CHUCTEM, B TOM
qHClie paCTeHH, )KUBOTHBIX U YEJIOBEKa;

yMeHHE UCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEeHTHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHI0O M CHUMBOJHUKY [UJISl JTOKa3aTelbCTBA
POJICTBAa OPTaHMU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

yMEHHE pemiaTb OHOJIIOTMYECKHE 3aJaud, BBISBISATH NPUIUHHO-
CIIEICTBEHHBIE  CBSI3M  MEXIY  HCCIEAyeMbIMU  OHMOJIOTUYECKUMHU
IpoleccaMyd U SIBJICHHSIMU, JelaTh BBIBOJABI M MPOTHO3bI HA OCHOBAaHUU
MIOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJNHATH JIA0OpAaTOpPHBIE U TPAKTHUYECKUE PabOTHI,
coOmoaTh TMpaBuja TMpu paboTe C y4eOHBIM U JIaOOPaTOPHBIM
00opyTI0BaHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bI, MPOBEPSITh MX IKCIEPUMEHTATHHBIMH
cpenctBamu,  GOpPMYIHpYS  I[EIb  HCCIENOBaHWA,  AaHAIU3UPOBATH
MOJIYYCHHBIC PE3YJIBTATHI U IETIATh BHIBOJIBL;

YMEHHE YYacTBOBaTb B Y4eOHO-HMCCIEIOBaTEIbCKOW paboTe Mo
OWONIOTHY, DKOJIOTMM W MEIWIIMHE, MPOBOJUMON Ha 0a3e IKOJbHBIX
HAyYHBIX OONIECTB, W MyOJMYHO MPEACTABIATH MOTYyUYECHHBIC PE3yJIbTaThI
Ha YUYEHUYECKUX KOH(DEPEHITNX;



yYMEHHUE OIICHUBATh STUYECKHUE ACTIEKTHl COBPEMEHHBIX MCCIEOBAHUM
B o0jactd OWOJOTUM M MEIUIMHBI (KJIOHUPOBAHHE, HCKYCCTBEHHOE
OIUIOJIOTBOPEHUE, HANpaBJICHHOE W3MEHEHHE Te€HOMa U  CO3JaHue
TPaHCTE€HHBIX OPTAaHU3MOB);

YMEHHE OCYIIIECTBIIATh OCO3HAHHBIN BEIOOD Oymyiieit
npodeCCUOHANLHON JEATeNIbHOCTH B 00JacTH OWOJIOTUH, MEIUIIUHBI,
OMOTEXHOJIOTUM,  BETEPUHAPUHU,  CEJIIbCKOTO  XO3MCTBa,  MHUIIEBOM
POMBIIIJIEHHOCTH, YrayOJaTh MO3HABATEBHBIM MHTEPEC, HANPaBICHHBIN
HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH Tpodeccur U MPOAOTIKEHUE
OMOJIOTMTYECKOTO oOpa3zoBaHus B OpraHU3aIusIX CpEIHETO
podecCHOHaTBLHOTO U BBICIIETO 00Pa30BaHUS.

[IpeameTHbIe pe3yabTaThl OCBOSHUS yueOHOro ipeameTa «buomorusi»
B 11 Knacce NOMXKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHUK O MECTE€ M POJU OMOJOTUM B CUCTEME
€CTEeCTBCHHBIX HayK, B (OPMHUpPOBAHMU COBPEMEHHOH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOALI U PEUICHUHU
AKOJIOTHYECKUX TMPOOJIEM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PaIMOHAILHOTO MPHUPOAOIOIB30BaHUsA, U B (HOPMHUPOBAHUU IIEHHOCTHOTO
OTHOIICHUS] K TMPHUPOJE, OOIIECTBY, YEJIOBEKY, O BKIJIaJ€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHMOJIOTHH;

yMEHHE BJIAJCTh CHCTEMOW OWOJOTHYECKUX 3HAHUU, KOTOpas
BKJIFOYAET OIpPEACICHUs M IOHMMAaHUE CYUIHOCTH OCHOBOIIOJArarolux
OMOJIOTMYECKUX TEPMHUHOB M TOHATHH (BHA, 3KOCHUCTeMa, Ouocdepa),
Omonormdeckue  Teopuu  (dBomrorimoHHas — Teopus Y. JlapBuHa,
CUHTETHUYECKas Teopus 3Boitonun), yueHus (A. H. CeBepuoBa — o nyTsx u
HampaBieHusx sBonwonuu, B.M. Bepuaackoro — o OGuocdepe), 3aKOHBI
(renetnyeckoro paBHoBecus [[x. Xapau u B. BaitnOepra, 3apo/siiieBoro
cxoactea K. M. bapa), npaBuna (munumyma FO. JInOuxa, skomoruueckoit
MUpaMUIbl SHEPTUN ), TUTIOTE3HI (TUunoTe3a «mupa PHK» V. I'unbepra);

YMEHUE BIAIETh OCHOBHBIMHM METOJAMH HAyYHOrO TO3HAHMS,
UCIIOJIb3YeMBbIMA B OHMOJIOTMYECKUX KCCIICIOBAHUSX JKUBBIX OOBEKTOB U
sKocucTeM  (omHMcaHWe, W3MEpeHHMe, HaONIoJeHHe, OSKCIESPUMEHT),
crioco0amu BBISIBIICHHS M OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IIPUPO/IE;

YMEHHE BBIJCISTH CYIIECTBEHHBIC MTPU3HAKU: BUIOB, OMOTEOIIEHO30B,
sKOocUCTeM U Ouocdepbl, CTaOUIU3UPYIOIIETO,  JIBIXKYIIErO U



pa3phIBAIONIETO  €CTeCTBEHHOro  OTOOpa,  alJIONaTPUYECKOT0 U
CUMIIATPHUYECKOTO BUA000PA30BaHUS, BIUSHUS JIBIKYIIAX CHJI 3BOJIOIUA
Ha TEHO(OH] TMOMYJSAINN, MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpeie
oOWTaHWs, YePEIOBAHUS HAMPABICHUH YBOJIIOIIUU, KPYTOBOPOTA BEIIECTB U
MOTOKA SHEPTHH B IKOCUCTEMAX;

YMCHHE YCTaHABIMBATH B3aUMOCBS3U MEXKTy TPOIECCAMU 3BOJIOIIHH,
JABWKYIIAMHA ~ CHJIAaMU  aQHTPOIIOT€HE3a, KOMITOHCHTAMHU  Pa3JIMYHBIX
HKOCUCTEM U TIPHUCIIOCOOJICHUSMH K HUIM OPTaHU3MOB;

YMCHHE BBIABIATh OTJIMUYUTEIbHBIC TPU3HAKK JKUBBIX CHCTEM,
NPHUCIIOCOOJIGHHOCTh, BHJIOB K Cpele OOWTaHWs, a0UOTHYECKHX W
OMOTUYCCKUX KOMIIOHEHTOB SKOCHUCTEM, B3aWMOCBS3€H OpPraHu3MOB B
CoOOIIeCTBaX, AHTPONOICHHBIX HW3MCHCHUH B OJKOCHCTEMaX CBOCH
MECTHOCTH;

yMEHUE UCII0JIB30BaTh COOTBETCTBYIOIIIHE apTryMEHTHI,
OMOJIOTUYCCKYI0O TEPMUHOJIOTHMIO M CHUMBOJIMKY JUIS JIOKAa3aTeJIbCTBA
POJCTBA OpPraHWU3MOB pA3HBIX CHCTEMAaTHYECKUX TPYIII, B3aUMOCBSI3U
OPraHM3MOB W CpelIbl OOWTaHWs, EIWHCTBA YEJIOBEUECKHUX  pac,
HEOOXOJMMOCTH COXpaHEHHWs] MHOTrooOpa3us BHIOB M DKOCHCTEM Kak
YCIIOBHSI COCYIIIECTBOBAHHMS MPUPOIBI U YETIOBEUECCTBA;

yMEHHE pemarb OWOJOTMYeCKHe 3aJavd, BBIABIATh MPUIHHHO-
CIICICTBCHHBIE  CBSI3M  MEXAY  HUCCIEIyeMbIMH  OWOJIOTHYCCKUMU
IpoIleCCaMHi U SIBIICHUSIMH, JIEJIaTh BBIBOJBI M MPOTHO3BI Ha OCHOBaHUHU
MIOJTyYEHHBIX PE3YIIbTATOB;

YMEHHE BBITIONHATH JIA0OpATOPHBIE W TPAKTUYECKHE PadOTHI,
cobmomaTh TmpaBwia Tmpu pabore ¢ ydeOHBIM U J1aOOpaTOPHBIM
00opyT0BaHUEM;

YMEHHE BBIJBUTATh TUIIOTE3bI, MPOBEPSITh MX IKCHEPUMEHTAIBHBIMU
cpenctBamu,  GOpPMYIHpYS — I[Elb  HCCIENOBaHWA,  AaHAIU3UPOBATH
MOJIYYCHHBIE PE3YJIBTATHI U I€TIaTh BHIBOJIBL;

YMEHHE YYacTBOBaTh B Y4eOHO-HCCIEIOBATEIbCKOW paboTe 10
OMONOTHH, HKOJIOTMM ¥ MEAWIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX
HAyYHBIX OOMIECTB, ¥ MYOJMYHO MPEICTABIATH MOTYyUYEHHBIC PE3yIbTaThI
Ha YYEHUYECKUX KOH(DEPEHITUSX;



yYMEHHE OIICHMBATHh TUIOTE3bl U TEOPUU O MPOMCXOKICHUH >KU3HH,
YeJI0BEeKa M YeJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUIX U CHocobax
MpeI0TBpalleHus rI00aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIIECTBIIATh OCO3HAHHBIN BEIOOD Oymyiieit
npoeCCUOHANLHON  JIEATEIbHOCTH B 00JIacTh OMOJIOTUM, 3KOJIOTHH,
MPUPOAOIIONB30BAHUS,  MEAWIIMHBI,  OMOTEXHOJOTHUH,  IICHXOJIOTHH,

BETEPUHAPHUH, CEJIBCKOTO  XO3SCTBA, MHINEBOH TPOMBIILICHHOCTH,
yrayOasaTh TIO3HABAaTEIbHBI WHTEPEC, HANPAaBICHHBIH HAa OCO3HAHHBIM
BBIOOP COOTBETCTBYIOMIEH MPOPECCHH W MPOAODKEHHE OHMOJIOTHYECKOTO
0o0pa3oBaHMs B OpraHU3AILMAX CPEIHEr0 MPOPECCHOHAIBHOTO U BBICHIETO
oOpa3zoBaHus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmabl

buonorus kak Hayka

JKuBrle cucTeMBbl U UX
H3y4YCHHE

Bbuonorus knerku

XuMuUecKasi opraHusanus
KIIETKU

Crpoenue u GyHKIHUU KIETKU

OOMeH BelIECTB U
MPEBPAIICHUE SHEPTUU B
KJIETKE

HacnencrBennas
nH(bopMaLKs U peaTn3aius
€€ B KJIETKE

KoaunuecTBo 4acoB

Bcero

10

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

https://infourok.ru/spisok-internet-saytov-v-
pomosch-izucheniya-biologii-3246049.html

https://infourok.ru/spisok-internet-saytov-v-
pomosch-izucheniya-biologii-3246049.html

https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/

https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-biologii/

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-
resursafReshu-EGE

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-
resursafReshu-EGE
https://vc.ru/education/518625-podgotovka-

k-ege-po-biologii-23-besplatnyh-
resursa##fReshu-EGE



10

11

12

13

14
15

16

17

JKM3HEeHHBIN TUKIT KIIETKU

Crpoenue u GyHKINU
OpraHu3MOB

PasMHOkeHue u pa3Butne
OpraHu3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH 1
HU3MEHYUBOCTH OPraHN3MOB

3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTHU

3aKOHOMEPHOCTH
W3MEHUYUBOCTH

I'eneruka genmoBeka

CCJ’ICKHI/IH OpPraHnu3moB

buortexnonorus u
CHHTETHYECKAsT OMOJIOTUS

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB

17

10

102

1.5

1.5

0.5

0.5

13

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-
resursa##fReshu-EGE

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-resursa#FIPI

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-resursa#FIPI

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-resursa#FIPI

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-resursa#FIPI

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-
resursa#tYandeks-EGE

https://www.yaklass.ru/p/biologia
https://www.yaklass.ru/p/biologia

https://vc.ru/education/518625-podgotovka-
k-ege-po-biologii-23-besplatnyh-
resursaftYandeks-EGE



I10 [TPOT'PAMME



11 KJIACC

Ne
/o

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

3apoK/IeHnE U pa3BUTHE
HBOJTIOIMOHHBIX MTPEJICTABIICHHUH B
ouonoruu

Muxkpo3BoIous U €€ pe3yabTaThl

MaxkposBostonus 1 e€ pe3yabTaTbl

[TpoucxoxaeHue 1 pa3BUTHEC KU3HH
Ha 3emiie

HpOI/ICXO)KI[eHI/IC YCJIOBCKaA —
AHTPOIIOTCHE3

KoaunuyecTBo 4acoB

Bcero

14

15

10

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

1.5

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Yandeks-
EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Yandeks-
EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Yandeks-
EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Baza-
znaniy-po-biologii-cheloveka
https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Baza-



10

11

DKOJIOTHS — HayKa O

B3aMMOOTHOIICHHUAX OPTraHU3MOB U

HaaAOPraHu3MEHHBIX CUCTEM C
OKpYKarollen cpenon

Opranusmsl U cpeia 00UTaHUS

DKOJIOTHS BUJIOB U MOIYJISIUAN

DKOI0THSA COOOIIECTB.
DKOIOTHUYECKUE CUCTEMBI

buocdepa — rimobanpHas 3KocHcTEMA

Yenosek u OKpYyKaromias Cpcla

12

0.5

1.5

0.5

0.5

znaniy-po-biologii-cheloveka

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Baza-
znaniy-po-biologii-cheloveka

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Baza-
znaniy-po-biologii-cheloveka

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Reshu-
EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Reshu-
EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Reshu-
EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-
23-besplatnyh-resursa#Reshu-



EGE
12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I1O

7.
[TPOTPAMME 102 0 >



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
No KoanyecTBO 4acoB JlaTa
/ T DJIeKTPOHHBbIE HU(POBHIE
11 €Ma ypoxka Bcer Kourpoannnl IIpakTuueckue H3y4YCHH
yp p p y o0pa3oBaTe/ibHbIE PeCypChI
I 0 e padoThl padoThI 2l

buosornsa xax

KOMIUJIEKCHAsA HayKa 1 https://vc.ru/education/518625-
KaK 4acCTb 1 podgotovka-k-ege-po-biologii-23-
COBPEMEHHOT'O besplatnyh-resursa#Reshu-EGE
obmecTBa

https://vc.ru/education/518625-
JKuBEIE cUCTEMEI U UX

. 1 podgotovka-k-ege-po-biologii-23-
CBOMCTBA
besplatnyh-resursa#Reshu-EGE
YpoBHeBast https://vc.ru/education/518625-
OpraHu3anus >KUBbIX 1 podgotovka-k-ege-po-biologii-23-
CUCTEM besplatnyh-resursa#Reshu-EGE
Hcropust OTKpBITHS U https://vc.ru/education/518625-
U3YYEHHUS KIIETKHU. 1 podgotovka-k-ege-po-biologii-23-
Knerounas teopus besplatnyh-resursa#Reshu-EGE
Metoasl [IpakTnyeckas https://vc.ru/education/518625-
MOJIEKYJIIPHOU U 1 pabota «3ydeHue podgotovka-k-ege-po-biologii-23-

KJIETOYHOM OMOJIOTHH. METOI0B KIETOYHOM besplatnyh-resursa#FIPI



[TpakTuyeckas padora
«M3ydyeHne MeTo10B
KJIETOYHOU OHOJI0THH
(xpomarorpadus,
anexTpodopes,

g depeHnnaibHoe
LEeHTpU(yrupoBaHue,
[T1IP)»

XUMHYECKUNA COCTAB
KIICTKHU

MusnepasibHbIe
BEIIECTBA KIETKH, UX
OnosiornYecKasi pojb

Opranuueckue
BEIIECTBA KIETKH —
oenku. JlaboparopHas
pabota
«O0HapyxeHne
0ETKOB C TOMOIIIBIO
KauyeCTBEHHBIX
peakuui»

CBolicTBa,
KJaccu(uKanus 1
¢byHKIMN OENKOB

Oouonorun
(xpomarorpadus,
aneKkTpodopes,
g depeHnrnaibHoe
HEeHTpUPyrupoBaHu
e, [TLP)» 0.5

JlaGopaTopHas
pabora
«O0HapyxeHne
0O€JIKOB C IOMOIIBIO
Ka4yeCTBEHHbBIX
peakmuit» 0.5

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#FIPI

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#FIPI

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#FIPI



10

11

12

13

14

Oprannueckue
BEIIECTBA KJIETKA —
YTJIEBOAbI

Oprannueckue
BEIleCTBA KJIETKU —
JIUTIATBI

Hyxknennossie
kucnotsl. JJHK u
PHK. JlabopaTtopHas
pabota
«HccaenoBanue
HYKJIEMHOBBIX KHUCJIOT,
BBIJICTICHHBIX U3
KJIETOK Pa3JInYHBIX
OpPraHU3MOB»

Crpoenue u GyHKUINUU
AT®. JIpyrue
HyKjIeo3uaTpudocdar
bl (HT®D)
CekBeHHpOBaHUE
JHK. Meto bl
T€HOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMHKHU

JlaBoparopHas
pabota
«HccnenoBanne
HYKJICHHOBBIX
KHCJIOT,
BBIICTICHHBIX U3
KJIETOK Pa3InYHbIX
opranuszmoB» 0.5

https://www.yaklass.ru/p/biologia

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#FIPI

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#internet-Urok-



15

16

17

18

19

20

Meronas! CTpyKTYpHOI
ouosorun

Turmel KIETOK.
[IpoxapuoTnueckas
KJIETKA

Crpoenue
3YKapUOTHYECKOM
KieTku. [IpakTnaeckas
pabora «3yyenue
CBOWCTB KJIETOYHOU
MeMOpaHbI»

[ToBepXHOCTHBII
anmnapar KJIeTKH

OpHomMeMOpaHHbIE
OpraHoubl KJIETKH.
[IpakTnueckas pabora
«U3yueHne IBUKEHUS
LUTOTLIIa3MBI B
pPacTUTETBHBIX
KIIETKax»

HOJ'IyaBTOHOMHBIe
OpraHoru bl KJICTKU:

[IpakTnueckas
pabora «M3yuenue
CBOWCTB KJIETOUHOU

MeMOpanbD» 0.5

[IpakTnueckas
pabora «3ydyeHue
JBUKECHUS
[UTOILJIA3MBbI B
pacTUTEIbHBIX
kierkax» 0.5

JlaGopatopHas
pabota

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Yandeks-EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Yandeks-EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-



21

22

23

24

MUTOXOHIPHUH,
IJIaCTUABI.
JlabopaTtopHnast pabota
«HccnegoBanne
TJ1a3MOJIA3a U
JIeTIa3MOJTN3a B
PACTUTCIIBHBIX
KIIETKaX»

HememOpanHsbie
OpraHoubl KJIETKU

Crtpoenue u QyHKITUN
saapa

CpaBHuTenbHas
XapaKTepUCTHKA
KJIETOK DYKapHOT.
JlaGopaTopHas pabota
«M3ydenue crpoeHus
KJICTOK Pa3JInYHBIX
OpPraHu3MOBY

AccuMmiianusa u
JACCUMUIISALINSA — JIBE
CTOPOHBI
MeTaboan3Ma. THIbl
0oOMEHa BEIICCTB.

«HccnenoBanme
IUIa3MOJIN3a U
JIeTIa3MoJIn3a B
paCTUTENBHBIX
kinetkax» 0.5

JlaGopaTtopHas
pabora «3ydyeHue
CTPOEHUS KIETOK
pa3IMYHbIX
opranuszmoB» 0.5

JlaGopaTopHas
pabota «3yueHue
KaTaJIMTHYECKOM
aKTHBHOCTH
(bepMeHTOB (Ha

besplatnyh-resursa#Yandeks-EGE

https://alleng.org/

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Yandeks-EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Yandeks-EGE



25

26

27

JIaboparopuas paboTa
«3yuenne
KaTaJUTUYECKOMN
AKTUBHOCTH
(dbepmeHTOB (Ha
pUMepe aMUIIa3bl UiTH
KaTaJasbl)»

depMeHTaTUBHBIN
XapakTep peakun
KJIETOYHOTO
MeTaboar3Ma.
JlaGopaTopHnas pabota
«3yuenue
(hepMeHTaTHBHOTO
pacilernieHus
MepoKCH/ia BOJOPOA B
PacTUTEIbHBIX U
KUBOTHBIX KJIETKaX»

benku-akTuBaTtopsl U
OCIIKH-UHTHOUTOPBI

ABTOTPOQHBIN THIT
oOMeHa BeIIecTB

IpUMepe aMuIa3bl
WJIM KaTajas3bl)»

JlaBoparopHas
pabora «M3yuenue
(bepMEeHTaTUBHOTO

paciierieH st

nepokcuaa
BOJIOpPOJA B
PacTUTENBHBIX U
KMBOTHBIX KJIETKaX»
0.5

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Baza-znaniy-po-
biologii-cheloveka

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Baza-znaniy-po-
biologii-cheloveka



28

29

30

31

32

doTocunres

XeMOCHHTES.
JlabopaTtopHnast pabota
«CpaBHeHUe
MIPOIIECCOB
(dboTocuHTE3a U
XEMOCHHTE32)

AnHaspoOHbIE
Oopranu3msl. Bussl
OpOXKEHUSI.
JlaGopaTtopHnast pabota
«CpaBHeHue
MPOIIECCOB OPOKCHUS
U JBIXaHUSD»

AspoOHbIE
OpraHu3Mbl. DTarbl
HEPTETUIECKOTO
oOmeHa

DHeprus
MeMOpaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 AT®: pabora
npoToHHON AT®-
CUHTA3bI

JlaboparopHas
pabora «CpaBHeHUE
IPOLIECCOB
¢doTocuHTE3a U
xemocunTeza» 0.5

JlaBoparopHas
pabota «CpaBHEHHE
IPOIIECCOB
OpoKeHUs U
JIBIXaHUS)

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Baza-znaniy-po-
biologii-cheloveka

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Baza-znaniy-po-
biologii-cheloveka

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Baza-znaniy-po-
biologii-cheloveka

https://alleng.org/



33

34

35

36

37

38

39

Peakunu matpruyHOrO
CHHTE3a

Tpanckpunuus —
MaTpUYHBIA CHHTE3
PHK

Tpancisauus u e€
JTaIbl

Konnposanue
aMUHOKHCIIOT. PoJb
pubocoM B
ouocuHTEe3e OeIKa

Opranuzanus reHoma
y IPOKapUoOT U
3yKapuoT

MonekynsipHbie
MEXaHU3MBbI
9KCIIPECCUU TEHOB Y
3yKapuoT

Bupycsr —
BHEKJIETOUHBIE ()OPMBI
KHU3HU U OOJIUTaTHBIE
Mapa3uThl.

[IpakTnyeckas
pabota «Coznanue
Mozenu Bupyca» 0.5

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Baza-znaniy-po-
biologii-cheloveka

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#4EGE-

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#4EGE-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#4EGE-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#4EGE-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa##4EGE-



40

41

42

43

44

45

46

[TpakTuyeckas padora
«Co3nmanne Moaenu
BHpYCa»

Bupychsie
3a00JieBaHUA
4eJI0BEKa, )KUBOTHBIX,
pacTeHui

HanorexHosornu B
OMOJIOTHU U METULINHE

JKu3HEeHHBIN KT
KIETKHA

MatpuuHbIid CUHTE3
JIHK

XPpOMOCOMBI.
JlaGopaTopHas pabota
«3yueHune xpoMocom
Ha TOTOBBIX
MUKpOTpenaparax»

JleneHue KIeTKH —
MHTO3

THIIBI KJIETOK.

JlaGopaTopHas
pabora «3ydyeHue
XpOMOCOM Ha
TOTOBBIX
MUKpOIpenapaTax
0.5

JlaGopatopHas

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-

besplatnyh-resursa#Internet-Urok-

https://alleng.org/

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#internet-Urok-

https://alleng.org/

https://vc.ru/education/518625-



47

48

49

50

51

Kaprokunes n
IIUTOKUHES.
JlabopaTtopHnast pabota
«Habmronenne mutosa
B KJIETKaX KOHYMKA
KOpenika jiyka (Ha
TOTOBBIX
MUKpOTMpernaparax)»

Perymsuus
SKHU3HEHHOT'O IIHKJIa
KJIETOK

OpranusM Kak eIMHOE
LeI0€

TkaHu pacTeHHil.
JlaGopaTopHas pabota
«3yuyenue TkaHeu
pacTeHui»

TkaHu )KUBOTHBIX U
YeloBeKa.
JlaGopaTopHas pabota
«3yuyenune TkaHeu
KUBOTHBIX»

Oprassl. Cucremsl
OpPraHoB.

pabota
«Habmonenue
MHUTO3a B KJIETKaxX
KOHYHKA KOpeIIKa
JyKa (Ha TOTOBBIX

MUKpOIIpenaparax)»

0.5

JlaGopaTtopHas
pabora «3ydyeHue

TKaHEW pacTeHUN»
0.5

JlaGopaTopHas
pabota «3yueHue
TKaHEH KUBOTHBIX)

0.5

JlaGopatopHas
pabota «3yuenue

podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Internet-Urok-

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-



52

53

54

55

56

57

58

59

60

JlabopaTtopHnast pabota
«M3ydyeHne opraHos
LIBETKOBOT'O PACTEHUS»

Omnopa Tena
OpPraHu3MOB

JBrxeHue
OPraHu3MoOB

[Intanune oprann3zMoB

[Turtanue
MTO3BOHOYHBIX
YKUBOTHBIX.
[TumeBapurenbHas
CUCTEMA YEJIOBEKa

HBIXaHI/IC OpPraHnu3mMoB

Jpixanne
MTO3BOHOYHBIX
YKUBOTHBIX U YE€JIOBEKa

Tpancnopr BemiecTB y
OpraHu3MOB

KpOBeHOCHaH CUCTCMA
ITO3BOHOYHBIX
JKHMBOTHBIX M YCJIOBCKA

Brinenenue y

OpraHoB IBCTKOBOI'O
pacterus» 0.5

besplatnyh-resursa#Reshu-EGE

https://alleng.org/

https://alleng.org/

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE

https://alleng.org/



61

62

63

64

65

66

67

68

OPraHu3MoOB

3amura y opraHusMoB

NMmmyHHas cucrema
4eJI0BEKa

Paznpaxumocts n
perymanus y
OpraHnu3MoB

I'ymopanbHas
perynsuus u
SHIOKPUHHAsS CUCTEMA
YKUBOTHBIX U YEJIOBEKA

DopMbI pa3MHOKEHHUS
OpraHu3MOB

ITonoBoe
pPa3MHOXKECHHE

Meiio3s

l'amerorenes.
ObpazoBanue u
pa3BUTHE TOJOBBIX
kietok. JlaboparopHas
pabota «3yuenue

JlaGopaTopHas
pabota «3yueHue
CTPOCHHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

https://alleng.org/
https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE
https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE

https://alleng.org/

https://alleng.org/

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE



69

70

71

72

CTPOEHUS MOJIOBbIX
KJIETOK Ha FOTOBBIX
MHUKpOIpenapaTax»

NupuBunyansHOE
pa3BUTHE OPraHU3MOB
— OHTOTEHE3

3akyaaKa OpraHoB U
TKaHEHN U3
3apO/IBIIIEBBIX
JIUCTKOB

Poct u pazsutne
JKHBOTHBIX.
JlaGopaTtopHnas pabota
«Br1saBieHue
MIPU3HAKOB CXOJICTBA
3apoIblen
MMO3BOHOYHEIX
JKMBOTHBIX»

PazmHoOxeHuE 1
pa3BUTHE PaCTEHHUII.
JlaGopaTopHas pabota
«CTpoeHHe OpraHoB
Pa3MHOKEHHMSI BBICILIUX
pacTeHun»

0.5

JlaGopaTtopHas
pabota «BrisiBiieHHE
MIPU3HAKOB CXOJICTBA

3apoIibIen

IMO3BOHOYHBIX

JKUBOTHBIX» 0.5

JlaGopaTopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOXKCHUS
BBICIIIMX PACTECHUII»
0.5

https://vc.ru/education/518625-
podgotovka-k-ege-po-biologii-23-
besplatnyh-resursa#Reshu-EGE

https://media.foxford.ru/articles/biolog
y-online

https://media.foxford.ru/articles/biolog
y-online

https://media.foxford.ru/articles/biolog
y-online



73

74

75

76

Hcropus ctaHoBiIeHUS
Y pa3BUTHS T€HETUKHU
Kak HayK1

OCHOBHBIE TTIOHATHSA U
CHMBOJIbI T€HETHKH.
JlabopaTtopHnast pabota
«dpo3oduna kax
00BEKT T€HETUYECKUX
HCCIICJOBAHHI

3aKOHOMEPHOCTH
HacJeI0OBaHUs
MPU3HAKOB.
Monorubpuanoe
CKpeIllMBaHHUE.
[IpakTnueckas pabora
"U3yuenue
pe3yNIbTaToOB
MOHOTHOPUHOTO
CKpEILUBAHUS Y
npo30¢uis"

Lluromnornueckue
OCHOBBI
MOHOTHOPUIHOTO
CKpEeLIMBaHUS

JlaBoparopHas
pabota «Jlpo3oduia
KaK 0OBEKT
TCHETHYCCKUX
ncciexoBanuiiy 0.5

[IpakTnueckas
pabota "U3yuenue
pe3ynbTaToB
MOHOTHOPUAHOTO
CKpEILUBAHUS Y
napo3oduis" 0.5

https://media.foxford.ru/articles/biolog
y-online

https://media.foxford.ru/articles/biolog
y-online

https://media.foxford.ru/articles/biolog
y-online

https://media.foxford.ru/articles/biolog
y-online



7

78

79

80

81

82
83

AHan3upyouiee
CKpEILIMBaHHUE.
Henonnoe
AOMHUHHUPOBAHUC

JurubpugHoe
CKpelIBaHHE.
[IpakTueckas pabota
«3yueHne
pe3yabTaToOB
TUTHOPUTHOTO
CKpEIIMBAHUS Y
TPO30(PUITBY

[MuTosnornyeckue
OCHOBBI
JTUTHOPHUTHOTO
CKpeIIBAHHS

CuenieHHoe
HacJIeIoBaHUE
MIPU3HAKOB

XpOMOCOMHaSI TCOPHA
HaCJICACTBCHHOCTH

I'eneTuka mona

T'enoTnn kak

IIpakTnyeckas
pabora «M3yuenne
pe3yNnbTaToB
JTUTUOPUTHOTO
CKpEILUBaHUA y
apo3oduisl» 0.5

https://media.foxford.ru/articles/biolog
y-online

https://media.foxford.ru/articles/biolog
y-online

https://alleng.org/

https://alleng.org/

https://alleng.org/

https://alleng.org/
https://alleng.org/



84

85

86

87

88

nejIoCcTHasd CuCTeMa

['enernueckuii
KOHTPOJIb Pa3BUTHS
pacTeHui, )KUBOTHBIX
Y 4eJIOBEKa

N3meHunBOCTH
MIPU3HAKOB. Bupl
N3MEHYUBOCTH

MoaudukanrnoHHast
N3MEHYHBOCTH

Bapuanuonsslii psa u
BapUAaLlMOHHAs
KpuBasl.
JlaGopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
M3MEHYUBOCTH.
ITocTpoenue
BApUALIMOHHOTO psija
W BapUaIMOHHOMN
KpHUBOW»

I'enoTunU4eckas

JlaGopaTtopHas
pabota
«UccnenoBanue
3aKOHOMEPHOCTEMN
MOAU(PUKAITTOHHOM
W3MEHYUBOCTH.
[TocTpoenne
BapHAaIIOHHOTO
psaaa u
BapHaIMOHHON
KkpuBoit» 0.5

https://alleng.org/

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html
https://infourok.ru/spisok-internet-

saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-



89

90

91

92

93

U3MEHUYUBOCTD.
KoMOunatuBHas
U3MEHYUBOCTD

MyrannonHas
W3MEHYHBOCTD.
[IpakTnueckas pabota
«Myranuu y
npo3o¢ue (Ha
TOTOBBIX
MUKpOTMpernaparax)»

3aKOHOMEPHOCTH
MYTaIMOHHOTO
mporiecca.
OnHUTreHeTHKA U
SMUI'€HOMHKA

I'eneruka yenoBeka.
[IpakTueckas pabora
«CocraBneHue u
aHaJIu3 POJIOCIOBHOI

Metoasl
MEIUIIMHCKOU
T'€HETUKHU

3HaueHue

0.5

[IpakTnueckas
pabora
«CocraBnenue u
aHaIu3
poaociioBHOM» 0.5

saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://www.yaklass.ru/p/biologia

https://infourok.ru/spisok-internet-



94

95

96

MEIUITTHCKOM
T€HETHKHU B
MPEAOTBPAIICHUN U
JIEYEHU U
T€HETHYECKUX
3a00J1eBaHHI1
JeJloBeKa

OcCHOBHBIE TTIOHSTHS
CCJICKIIHH.
JlabopaTtopHnast pabota
«M3ydeHne copToB
KYJIbTYPHBIX pacTeHUN
Y TIOpPOJI JOMAIITHUX
KUBOTHBIX»

MeTto bl
CEJIEKIIMOHHOMI
paboTHI.
JlaGopaTopHas pabota
«3yueHne MeTo0B
CEJIEKIIMU PACTCHUI»

JlOoCTKEHMS
CEJIEKIIMU PACTCHUI 1
KUBOTHBIX.
[IpakTiueckas pabota

JlaBoparopHas
pabora «M3yuenue
COPTOB KYJIbTYPHBIX
pacTeHui u nopoxa

JOMAIITHUX

KUBOTHBIX» 0.5

JlaGopaTopHas
pabora «3ydyeHue
METOJIOB CENEKIIUU

pactenuit» 0.5

saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html



97

98

99

100

101

102

«IIprBUBKa pacTeHHID»

Coxpanenue,
W3YYCHUE U
HCIT0JIb30BaHUE
FeHETHYECKUX
pecypcoB
broTtexHonorusa xak
HayKa M OTPacihb
MIPOU3BOJICTBA.
[IpakTueckas pabora
«M3ydeHne 00BEKTOB
OMOTEXHOJIOT U

OcHOBHBIC
HaIpaBJICHUS
CHHTETHYECKOH
O1OJIOrHHU

XpoMocoMHas 1
TeHHAasi HH)KEHEePHUsI

MenunuHackue
OHOTEXHOJIOTHH

PesepBHbIi ypoK.
[ToBTOpEHuUE,
000011IeHHE,

[TpakTnueckas
pabora «M3yuenue
00BHEKTOB
ouorexHonorum» 0.5

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://infourok.ru/spisok-internet-
saytov-v-pomosch-izucheniya-biologii-
3246049.html

https://www.yaklass.ru/p/biologia

https://www.yaklass.ru/p/biologia

https://www.yaklass.ru/p/biologia



cucTeMaTu3amnus
3HAHUH

OBIIEE KOJIMYECTBO

YACOB 10 TIPOTPAMME 102 0 13.5



11 KJIACC

KoaunuecTBo 4acoB
Jara DJIeKTPOHHBbIE HU(PPOBHIE

Tema ypoka Konrpoasubie IIpakTnueckue
yp P p u3ydyeHuss oOpa3oBaTejbHbIE Pecypchl

n/n Bcero
padoThI padoThI

https://infourok.ru/spisok-

DBoJrolMoHHas Teopus Y. _
1 internet-saytov-v-pomosch-

apBUHA

Hap izucheniya-biologii-3246049.html
JIBYOKyIe CHIIbI https://infourok.ru/spisok-
SBOJIIOIMH BUIOB 10 Y. 1 internet-saytov-v-pomosch-
HapBuny izucheniya-biologii-3246049.html
boprba 3a

P https://infourok.ru/spisok-
CYILIECTBOBAHUE,

1 internet-saytov-v-pomosch-

€CTECTBEHHBIN U . : . .
izucheniya-biologii-3246049.html

HCKYCCTBEHHBINH 0TOOP

dopmupoBaHKE https://infourok.ru/spisok-
CHHTETUYECKOU TEOpUHU 1 internet-saytov-v-pomosch-
SBOJIIOLUH izucheniya-biologii-3246049.html

OTalbl SBOJIIOILMOHHOTO _ _
https://infourok.ru/spisok-

npoiiecca:

MUKPOSBOJIIOIUS U

MaKpO3BOJIIOLUA

1 internet-saytov-v-pomosch-
izucheniya-biologii-3246049.html

[Monmynsauums — 1 https://www.yaklass.ru/p/biologia



10

11

12
13

QJICMCHTapHas CANHULA
9BOJIIOIINH

3aKOH T€HETHYECKOTO
paBHoBecus JIx. Xapau,
B. Baiin6epra.
JlabopaTtopHnast pabota
«Bp1siBIeHUE
W3MEHYUBOCTH Y ocobei
OJIHOTO BHUA»

DOnemeHTapHbIe (PAKTOPHI
IBOJIIOLIUU

Dddext ocHoBaTEIS.
DddexT OyTHIIIOUHOTO
TOPJIBIIIKA
Murpauvu. U3onamuun
MOIYJISIUAN:
reorpaduyeckas,
OuoJioruyeckas

EcrectBennslii 0TOOD —
HaIpaBJISIOMUNA (HakTop
3BOJIIOLUU

[TonoBoit oT6OP

ITpucnocobiaeHHOCTD

Jlaboparopnast
pabota
«BrIsIBIeHNE
U3MECHUYUBOCTH Y
0co0el 0THOTO
Buga» 0.5

JlaGopatopHas

https://www.yaklass.ru/p/biologia

https://www.yaklass.ru/p/biologia

https://www.yaklass.ru/p/biologia



14

15

OpraHU3MOB Kak
pe3ynbTaT
MHUKPO3BOJIIOLUH.
JlabopaTtopHnast pabota
«3yuenue apomop¢o3oB
Y AIM0AIANITAMM Y
pacTeHUM U KUBOTHBIX»

[Ipumepst
MPUCTIOCOOTIEHUH Y
OpraHu3MOB:
MOpQoJIOruuecKue,
(bu3MoIOTNYECcKue,
OMOXHUMUYECKUE,
MOBEICHYECKUE.
JlaGopaTtopHnas pabota
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEIbHAs
1enecooOpa3zHoCTb»

Bupn, ero xpurepun u
CTpyKTypa. JlabopaTopHas
pabora «CpaBHeHUE
BH/JIOB 110
MOP(}OJIOTHIECKOMY
KPUTEPUIO»

pabora «M3yuenue
apoMopdo30B 1
WM0aJaNTaluN y
pacTeHui u
KUBOTHBIX» 0.5

Jlaboparopnas
pabota
«IIpucnocobnenns
OpPraHu3MOB H UX
OTHOCHTEIIbHAS

1eJ1eCO00Pa3HOCTh
0.5

JlaGopaTopHas
pabota «CpaBHeHHE
BU/JIOB 110
MOP(HOJIOrHIECKOMY
kputeputo» 0.5



16

17

18

19

20

21

22

Crpykrypa Buaa

Bunoobpa3oBanue kak
pe3ynabTaT
MUKPO3BOJTIOIHA

CBs13b MUKPO3BOJIIOLUH U

SIMUACMUOJIOTNHA

Makpo3BoItOLHS.
ITameonTolornyeckmue
METOIbI I/I3y‘-IeHI/I$I
SBOJIIOIUHN

buoreorpaduueckue
METOTbI U3yICHUS
ABOJTIOIIUHT

OMOpHOTIOTHYECKHEe U
CpPaBHHUTEIHHO-
MOP(OJIOrHIecKue
METO/IbI U3yYCHHUS
IBOJTIOIHI

MonekynsapHo-
TEHETHUYECKUE,
OMOXUMHUYECKUE U

MaTeMaTU4YCCKUEC METO b1

HU3YUCHUA 5BOJIFOIIUU



23

24

25

26

27

28

29

30

OO0111e 3aKOHOMEPHOCTH
9BOJFOLIUU

AnanTtuBHas paguanus.
HepaBHoMepHOCTB
TEMIIOB DBOJIIOIAHT

Hayunbie runoressl
MPOUCXOKACHUS KUIHU
Ha 3emie

JloHnay4dHbIie
MIpe/ICTaBJICHUS O
3apOKJICHUH KU3HU

OCHOBHBIE 3TaIIbI
HEOpraHUYeCKOn
3BOJIIOIIUA

I'nnotesnr 3apPOKIACHHUA
KHU3HHU

Hctopus 3emnu 1 METOIbI
€€ N3y4eHHUs.
JlaGopaTopHas pabota
«3yueHue u onucaHue
HCKOIAEMBIX OCTaTKOB
JIPEBHUX OPraHU3MOB»

HauanbHbie Tamsl

JlaGopaTopHas
pabota «3ydenue
U OTHCaHue
HCKOTIAEMBIX
OCTaTKOB JPEBHHX
opranuzmoB» 0.5



31

32

33

34

35

36

OPraHu4eCKOM SBOJIIOILUN
DBOJIIOLUS DYKapHOT

OcHOBHBIE ATaIbI
SBOJIIOIIMH PACTUTEIBLHOTO
mupa. [Ipaktnueckas
paborta «M3yyenue
0COOEHHOCTEH CTpOeHUs
pacTeHn pa3HbIX
OTJIETIOB»

OCHOBHBIE dTaIlbl
SBOJIIOIUHU KUBOTHOT'O
MHpa

DBOJIIOIHS )KUBOTHBIX.
[IpakTnueckas pabora
«M3ydenne ocoOeHHOCTEH
CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX)»

Pa3BuTHe Xu3HU Ha
3emuie 1o 3pam U
nepuoam

MaccoBsie BbIMUPAHUA —
9KOJIOTHYICCKUE KPU3HCHI

IIpakTnueckas
pabora «M3yuenue
ocobeHHocTeN
CTPOEHMS paCTEHUU
Pa3HbIX OT/EIOBY»
0.5

[IpakTnueckas
pabota «M3ydyeHune
0coOeHHOCTEN
CTPOCHHS
IMO3BOHOYHBIX
JKUBOTHBIX» 0.5



37

38

39

40

41

42

43

IPOILJIOrO

CoBpeMeHHBIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOEHHOCTH

CoBpemMeHHas cuctema
OpPraHu4ecKOTO MPOIIIOTO

OCHOBHBIE
CHCTEMATUYECKUE TPYIIIIBI
OpraHnu3MoOB

AHTpONOJIOTHS — HayKa
0 YEJIOBEKE

Pa3BuTue npencraBieHui
0 TIPOUCXOXKICHUHN
YyeJloBeKa

MecTo yeloBeKa B
CHUCTEME OPTaHUYECKOTO
mupa. JlaboparopHas
paborta «3yuenue
0COOEHHOCTEH CTPOCHHUSI
CKeJeTa YejIOBEKa,
CBSI3aHHBIX C
MPSAMOXOKIECHUEM»

JIBIKYyIIHE CUIIBI

JlaGopaTopHas
pabora «3ydyeHue
ocobeHHOCTEH
CTPOCHHUS CKeJIeTa
YeoBeKa,
CBSI3aHHBIX C
TPSIMOXOKJICHUEMY
0.5



44

45

46

47

48

49

50

51

aHTPOIIOreHe3a

CooTHonIeHNE
OMOJIOTHYECKUX U
COLIMANIBHBIX (PaKTOPOB B
AHTPOTIOTEHE3E

OCHOBHBIE CTaIUA
aHTPOIIOreHe3a

Tlaneorenerrka u
aJIEOr€HOMHUKA

DBOJIONHS COBPEMEHHOTO

YCI0BCKa

YenoBeueckue pachl.
[IpakTuueckas padota
«3yuenue
9KOJIOTHUECKUX
aJlarTaluil 4eJIoBeKay

MexauciuIInHapHbIC
METO/IbI AHTPOTIOJIOTHUH

3aposkJIeHUE U pa3BUTHE
9KOJIOTHUHI

MeToab! 3K0JIOTHH.
JIaGoparopHas paboTa
«M3ydyeHne METOI0B

0.5

0.5



52

53

54

55

56

IKOJIOTHYECKUX
HUCCIIEJOBAHUN

3HaYeHUE DKOJIOTUYECKAX
3HAHWI OIS YeJIOBEKa

DKkojorudeckue pakTopsl

AOGuoTtuyeckue (HakTopsl.
CBeT Kak 3KOJIOTUYECKUI
(daktop. JlaboparopHas
pabota «BrisiBieHHE
MPUCTIOCOOTIEHUH
OpPraHU3MOB K BIHSIHUIO
CBETa»

AOGuoTtnyeckue (HakTopsl.
Temneparypa kax
9KOJIOTHYECKU (hakTop.
JlaGopaTtopHnas pabota
«BrprsiBEHUE
MPUCTIOCOOIEHUI
OpPraHU3MOB K BIHSIHUIO
TEeMIIEPaTypb»

AbGuoTtnyeckue (HakTopsl.
Bnaxxnocts kak
9KOJIOTHYECKU (hakTop.
JIaGoparopHas paboTa

0.5

0.5

0.5



57

58

59

60

61

62

63

64

«AHAaTOMHYECKHE
0COOEHHOCTH PacCTeHUH 13
Pa3HBIX MECT OOUTAHHS

Cpensl oOuTanus
OpraHHU3MOB

buonornueckue puTMsl

Kuznennsie Gopmbl
OpraHu3MOB

buoTtnyeckue GakTopsl

3HaueHne OMOTHYECKUX
B3aUMOJIECHUCTBUHN IS
CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
oOuTaHusg

OKOJIOTHYECKUE
XapaKTEPUCTHKHU
TTOMYJISIIHH

OcHOBHBIE TIOKa3aTeNN
MOIMYJISALUH:
YHUCIEHHOCTb, INIOTHOCTH,
BO3pacTHas U M0JIOBas
CTpYKTypa

OcHOBHBIC TTOKa3aTeIN



65

66

67

68

69

70

71

MOMYJISILIUM:
POKIAEMOCTBh, IPHPOCT,
TEMII POCTa, CMEPTHOCTb,
MUTPALIAN

DKoJoTnYecKas
CTPYKTYpa TOMYJISIHAN

JlvHamuKa nonyJsauu 1
€€ perynsanus

Kpussie pocra

YU CJICHHOCTH IOITYJIALNHA.

KpI/IBBIe BBIDKHBaHU s

DKOJIOTUYECKasl HUIIIA
Buaa. JlabopaTopHas
pabota
«[Ipucnocobiienus cemsiH
pacTeHHii K paccesIeHUI0o»

Bun xak cucrema
MOILYJISALAN

3aKOHOMepHO CTHu
IIOBCACHUA 1 MI/IFpaI_II/Iﬁ
KHUBOTHBIX

Co00111eCcTBO OPraHu3MOB
— OHoIIeHO3

0.5



72

73

74

75

76

77

78

79

80

DKocucreMa Kak
OTKpBITasi CHCTEMa

Kpyrosoport BemecTs u
MIOTOK SHEPTUU B
9KOCHUCTEME

OCHOBHBIE TTOKA3aTEITH
3KOCUCTEMBI

DKOJIOTUYECKHE
MTUPAMU/TBI

N3menenuns cooOmecTs —
CYKIIECCHH

[IpupoHbIE SKOCUCTEMBI.
DKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOPEH U
OKEaHOB

[IpupoaHbIE 5KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP,
JIECOB, CTEMeH, MyCThIHb

AHTpOHOFGHHBIC
3KOCHCTCMBbI

YpOo3akocucTeMBI.
[IpakTuyeckas padora
«M3ydenue u onucaHue

0.5



81

82

83

84

85

86

ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH
(dhopMHUpOBaHHS OCHOBHBIX
B3aMMOICCTBHIA
OpPraHU3MOB B
IKOCUCTEMAX

MexaHn3MBI BO3JIEHCTBUS
3arpsA3HEHUN Pa3HbIX
TUTIOB Ha
cyOOpTraHM3MEHHOM,
OpPraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa —
oOmIeruIaneTapHast
00oJ10yKka 3emMitn

VYyenue B. 1.
Bepnasnckoro o 6uocdepe

3aKOHOMEPHOCTHU
CYIIECTBOBAHHS
orocdepbl

KpyroBopoTsl BeliecTs u
OMOTeOXMMHUYECKHE



87

88

89

90

91

92

93

94

95

TN KJIbI

30HANBHOCTH OHOCHEPHI.
OcHOBHBIE OMOMBI CYIITH

YcToitunBocTh OMochepsl

DKOJIOTHYECKHE KPU3ZHCHI
Y MX IPUYHHBI

Bo3snelicTBue yenoBeka Ha
ouochepy

AHTpOTIOT€HHOE
BO3JICHCTBUE HA
pacTUTENbHBIN U
YKUBOTHBIN MUP

OxpaHa puposl

OcHOBHBIE TPUHLIUIIBI
YCTOWYHBOTO Pa3BUTHUSA
YeJI0BEYEeCTBA U MTPUPO/IBI

PanmmonanpHoe
MIPUPOJIOTIONIL30BAHUE U
COXpaHEHHUE
OHOJIOTUYECKOI0
paszHooOpa3us 3eMiu

O06o00611eHe 10 TeMe
«MHKpPOIBOJIIOLIUA U €€



pe3yIbTaThD»

O06006meHne o Teme
96 «MaxposBoJTIOIHs U e€
pe3yNbTaThi»

O0001IeHne 1Mo TEME
97 «IIpoucxoxenue u

paSBI/ITI/Ie JKHU3HHU Ha
3emie»

O0o001Ienne o TeMe
98 «IIpoucxoxenne

YCI0BCKa —
AHTPOIIOTCHE3»

O6o00menue mo Teme
99 «IKOJIOTHS — HayKa O
B3aMMOOTHOLIECHUSIX

OPraHnu3mMoB»

O060011eHne 1Mo TeMe
100 «Opranusmsl 4 cpeaa
oOuTaHus»

O060011IeHNE IO TEME
101 «IKOJIOTHS BUIOB U
TIOITYJISA LA

102 O0001IeHuE 110 TEME



«buocdepa — rmodanpHas
IKOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102

7.5






YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET
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