


HOACHUTEJBbHAS 3ATIMCKA

IIporpamma o yue6HOMY mpeamery "buosnorus" (nanee - Onoyorus) Ha ypoBHE CpeAHEro o0Iero oopa3oBaHus pa3paboTaHa HA OCHOBE
DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazosanuu B Poccuiickoit @enepanuny, ®I'OC COO, KoHuenmuu npenogaBaHus
y4eOHOro mpeamera « BHOJIOTHs» U OCHOBHBIX MOJIOXKEHUH (eaepaibHON paboueii mporpaMMbl BOCIIUTAHUS.

VYueOubiil npeamer «buonorusy yriy6néHHoro ypoBHs usydeHust (10—11 xmaccel) sBiIsS€TCS OJHUM U3 KOMIIOHEHTOB IIPEIMETHOM
obmactu «EcrecTBeHHo-HayuHble mpeamerbi»y. CornacHo mnonoxenussM OI'OC COO mnpoduibHble y4deOHbIE MPEAMETHI, H3ydaeMble Ha
YIIyOJIEHHOM YPOBHE, SIBJISIOTCS cocoOoM anddepeHnmanuy o0ydyeHrst Ha ypOBHE CPEAHEro o0Iero oOpa3oBaHUs M MPHU3BaHbI 00ECICUYUTh
MIPEEeMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEJHHM OOIIMM, CPEIHUM NMPO(QeCcCHOHANBHBIM U BBICIIMM 0Opa3oBaHHeM. B To jxe Bpems
KQKJbI M3 ATHX Y4eOHBIX IMPEJAMETOB IODKEH OBITh OPHEHTHPOBAH Ha MPUOPHUTETHOE pEIleHHE 00pa30BaTENbHBIX, BOCIUTATEIBHBIX H
Pa3BHBAIOIINX 3314, CBSI3aHHBIX ¢ MpodOpHEeHTAIHel 00yJaronIuXcsl U CTUMYJINPOBaHIEM MHTepeca K KOHKPETHOH 00JacTH HayYHOTO 3HAHWS,
CBSI3aHHOT'O C OMOJIOTHEIl, METUIIMHOM, YKOJIOTHEH, TICHXOJIOTHEH, CIIOPTOM HIIH BOCHHBIM JICJIOM.

TIporpamma no yueOHOoMy nipeamMeTy "buosnorus" gaét mpeacTaBieHUe O IeTIH U 3ajadaX U3ydeHus yueOHoro npeamera «buonorus» Ha
yrayOJnEHHOM ypOBHE, ONpenenseT o0s3aTesibHOoe (MHBAapUAHTHOE) MPEIMETHOE COJCP)KaHHEe, €ro CTPYKTYPHPOBAaHHUE IO paslieliaM U TeMaw,
pacnpeneneHde 10 KJlaccaM, PEKOMEHIYeT IOCIeA0BATeIbHOCT H3YUeHHs Y4YeOHOro Marepuana ¢ y4eTOM MEKNPEIMETHBIX |
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKHM y4yeOHOro IpoLecca, BO3pacTHBIX 0coOeHHOCTeH oOydwaromuxcs. B mporpamme mo 0uosiornn peanu3oBaH
MPUHIUI TIPEEMCTBEHHOCTH C HM3yYeHHEM OHMOJIOTMH Ha ypOBHE OCHOBHOTO OOHIero o0pa3oBaHUWs, Oiarofaps 4eMmy I[pOCMaTpHBAETCS
HAIPaBJICHHOCTh HAa IMOCJICAYIOIICe pa3BUTHC OWOJNOIMYCCKUX 3HAHUH, OPHCHTHPOBAHHBIX Ha (HOPMHPOBAHHE ECTCCTBEHHO-HAYYHOTO
MHUPOBO33PEHHMS, DKOJIOTHYECKOTO MBIIIICHHs, IPEACTaBICHUH O 37I0pOBOM 00pa3e JKM3HH, Ha BOCIUTAaHHE OEPEKHOTO OTHOLICHHS K
OKpY>Karolllel npupoHO cpesie. B mporpamme 1o OHONIOTHU TakKe MOKa3aHbl BO3MOKHOCTH Y4eOHOTO mpenmera «brosorus» B peanuszanuu
tpeboBannii ®I'OC COO K TIAaHUPYEMBIM JHYHOCTHBIM, METAIPEJAMETHBIM M TIPEIMETHBIM pe3yibTaTaM OOydeHUs W B (OPMHPOBAHUU
OCHOBHBIX BH/IOB y4eOHO-I103HABATEIBHON JCSITEIBHOCTH O0YYArOLINXCS IO OCBOCHHIO COJCPKAHMS OHOJOTHYECKOro 00pa3oBaHMsl HA YPOBHE
CpeHero o0Imero oopa3oBaHUsL.

VYueOublit npenmer «buonorus» Ha ypoBHE CpelHEero oOmero oOpa3oBaHHUsS 3aBEpIIaeT OMOJIOTHUECKOE OO0pa3oBaHHE B IIKOJEC M
OpPHEHTHUPOBAaH Ha paCIIMPEeHHe W YIiayOJeHHe 3HaHUH OOYJaloMUXCsl O JKHUBOI MPUPOJE, OCHOBAX MOJICKYJISIPHOW W KIETOYHOW OHOJIOTHH,
9MOPUOIOTUH ¥ OMOJIOTUH PA3BUTHS, TCHETHKH, CEJICKIUH, OMOTEXHOJIOT Y, IBOJIIOLIMOHHOTO YYSHUS U SKOJIOTUH.

Wzyuenune ydeOHOrO mnpeameTa «bruonorus» Ha yriayOJeHHOM ypOBHE OPUEHTHPOBAHO HAa MOATOTOBKY OOYYAIONIMXCS K MOCIEAYIOMIEeMY
HOJTyYSHUIO OMOJIOTHYECKOro oOpa3oBaHMs B By3aX M OpraHH3alUsAX cpeqHero mpodeccnoHambHOro odpazoBaHus. OCHOBY €ro COAepKaHHS
COCTaBJISICT CHUCTEMa OMOJIOTMYECKUX 3HAHMH, MOMYYEHHBIX HPH H3YUYECHHH OOYYAIOIIUMHUCS COOTBETCTBYIOUIMX CHCTEMATHUYECKHUX pa3lesioB
OHMOJIOTHM Ha YPOBHE OCHOBHOro 00miero oOpasoBanus, B 10—11 kilaccax 3TH 3HaHUS TMOJYy4YarOT pa3BUTHE. Tak, paclUIMpPEHbl W YriIyOJIeHBI
OMONIOTNYECKHEe 3HAHHS O PACTCHUSIX, )KUBOTHBIX, TpHOax, OaKTepUsX, OpraHu3Me 4eI0BeKa, OOIINX 3aKOHOMEPHOCTSIX KHU3HH, JOMOJHUTEIBHO
BKJIIOYCHBl OMOJIOTMYECKHE CBEACHUS TNPHUKIATHOTO W IIOMCKOBOTO XapaKTepa, KOTOpPBIE MOYKHO HCIHONB30BATh KAaK OPUEHTHPBI JUIS
MOCIIeIYIONIEro BeiOopa mnpodeccun. Bo3zMoxkHa Takke WHTErpaiys OHOJIOTMYECKUX 3HAHUM C COOTBETCTBYIONIMMH 3HAHHUSMH, MOTYyYSHHBIMH
00yYarOIIUMHKCS TIPH U3YYCHUH (DU3UKH, XUMUH, Feorpaduu 1 MaTeMaTHKH.

CtpykTypa mporpaMmsl 1mo ydebHoMy mnpenmery "Buonorus’ oTpaxaeT CHCTEMHO-YPOBHEBBIH M ABOJOIMOHHBIN MOAXOIbI K H3YUYEHUIO
6nonornu. CoriacHo UM, U3y4aroTcsi CBOHCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE [UIS )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alNH, dBOIIOLUH
OpraHMYecKOro Mupa Ha 3emiie, COXpaHECHHs OMOJIOrHYecKOro pa3HooOpasus miaHeTsl. Tak, B 10 kiacce M3y4aroTcsi OCHOBBI MOJICKYJISIPHON 1
KJICTOYHOW OMOJIOTHH, 3MOPHOJOTMH ¥ OHOJIOTHM pa3BUTHS, TCHETHKH W CEJCKIMH, OWOTEXHOJOTMH M CHHTETHYECKOH OHOJIOrum,
aKTyaIU3UPYIOTCS 3HAHMS 00Y4YarOIIMXCs 10 OOTAHMKE, 300JI0TMH, aHATOMHH, (PU3UOJIOTHH YesioBeka. B 11 iiacce M3ydaroTcs SBOIOLMOHHOE
yUeHHe, OCHOBBI 9KOJIOTUH U yueHHe o onocdepe.

VYuebnslit mpeamer «broorusy Mpu3BaH 00ECICUYUTh OCBOCHNE 00YYAFOIIMMUCS OMOIIOTMYECKUX TCOPUH U 3aKOHOB, U/ICH, IPUHIUIIOB 1
MIPaBUJI, JISKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, 3HAHUH O CTPOCHUH, MHOTOOOPa3ul M OCOOEHHOCTSIX KIIETKH,
opranusma, IOIYyJIAIWH, 6I/IOL[€H038, OKOCUCTEMBI, O BbIJAOMINUXCA HAYYHBIX JOCTHIXKCHHAX, COBPEMCHHBIX HCCJICAOBAHUAX B 6I/IOHOFI/II/I,
MIPUKIIAIHBIX aclieKTaxX OMOJOTMYeCKHX 3HaHWH. J{JIs pasBUTHS M MO IepKaHusl HHTEpeca 00yJaromuXxcsl K OHOIOTHH Hapsy CO 3HAUYUTEITEHBIM
00BEMOM TEOPETHYECKOTO MaTepHana B COACPKAHWH IPOrpaMMbI MO OMOJOTHH IPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS U
pa3BUTHSA TOW WIM MHOH 0ONacTH OMOJIOTHH, BKJIQJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YUYEHBIX B pelIeHHe BaKHEHIINX OHOJOTHYECKUX U
9KOJIOTUYECKUX MPOOIIEM.

Henp m3yuenns: yueOHOro mpenmera «buonorus» Ha yriryONEHHOM ypoBHE — OBNaJeHHE OOYYAIOMIMMHCS 3HAHHSIMH O CTPYKTYpHO-
(YHKIIMOHAIBHOM OpraHM3aIMU SKUBBIX CUCTEM PA3HOI0O paHra U MpuoOpeTeHne YMEHHUH UCIONb30BaTh 9TH 3HAHUS B (JOPMUPOBAHUU MHTEpEca K
ompeenéHHON 00nmacT mpodeccnoHabHON JEeITeNbHOCTH, CBA3aHHOW ¢ OMONOTWeH, WM K BBIOOPY Yy4eOHOrO 3aBeeHHs ISl TPOOIKECHHS
O6MOTIOrn4ecKoro 00pa3oBaHuUsI.

JlocTrkeHne el u3ydeHust yaeOHoro npeamera «bronorusy Ha yriyOlIEHHOM YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIISTYIONINX 3a/1a4:

0CBOEHHE 00YJAIOIUMHUCS CUCTEMBI OMOJIOIMYECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPUSX, KOHIEHINAX, THIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTAX W TPaBHJIAX, COCTABILIIOMINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHH, MHOr000pasuu |
0COOCHHOCTSIX OMOJIOTHUECKMX CHUCTeM (KJIETKa, OpraHu3M, IOMYJISus, BHJ, OHOreoreHo3, Ouocdepa); O BBLIAIOUIMXCS OTKPBITHAX |
COBPEMEHHBIX HCCIIEIOBAaHHUSIX B OUOJIOTHH;

O3HAKOMJIEHHE OOy4alomuxcsi ¢ METOAAMH MO3HAHUS JKMBOW INPHPOABL: HCCIEIOBATEIBCKUMH METOAAMH OHOJOTHYECKHX HayK
(MONEKYJISIPHOH M KJIETOYHOH OHONOTHMH, YMOPHOJIOTHMU M OWOJOTHUH Pa3BUTHS, TCHETUKU W CENEKIMH, OMOTEXHOJOTHH M CHHTETHUYECKOM
O1OJIOTNH, TAJICOHTOJIOTHH, SKOJIOTHH); METOAAMH CaMOCTOSATENILHOTO NMPOBEACHUSI OMOJIOTHUECKHUX MCCIISIOBAaHUH B TaOOPAaTOPUH U B MPUPOJC
(maburosieHNe, N3MEPEHUE, SKCIICPHMEHT, MOJICTTUPOBAHHUE);

OBJIaJcHUE OOYYAIOIMIUMHUCS YMEHUSIMU: CAMOCTOSITEIFHO HAXOAWTh, aHAIM3UPOBATh U HCIIOIB30BATh OMOJOTHUECKYIO HH(GOPMAIHIO;
MOJIb30BAThCS  OMOJIOTUYECKON TEPMHHOJOTHEH W CHMBOJIMKOM; YCTAHABIMBATH CBSI3b MEXKJY pa3BUTHEM OHOJOTUM W  COIMAIBHO-
9KOHOMHYECKUMH M OKOJOTMUECKHMH TPOOJIeMaMy YeIOBEYEeCTBA; OLEHHBATH IOCIEACTBHS CBOCH MAEATENBHOCTH IO OTHOMICHHIO K
OKpY’KaloIlled TPHPOJHONH Cpene, COOCTBEHHOMY 3/I0pPOBBI0 M 3I0POBBIO OKPYXKAIOIIMX JIFOJeH; OOOCHOBEIBATH M COONIONATH MEpHI
NpodUIAKTHKH WH(EKIIMOHHBIX 3a00JIeBaHNM, IPABWIIA [TOBEJICHUS B TIPUPOJIC U o0OecredeHus: 6e301MacHOCTH COOCTBEHHOM KU3HEACATEIbHOCTH
B UPE3BBIYANHBIX CUTYAIUSX IIPUPOIHOTO U TEXHOT'CHHOTO XapaKTepa; XapakTepH30BaTh COBPEMEHHBIC HAyYHBIC OTKPBITHS B 00JaCTH OHOJIOTHY;

pa3BuTHE y 00YYaIOMMXCSl MHTEUIEKTYalbHBIX U TBOPUECKHX CIHOCOOHOCTEH B MPOIECCe 3HAKOMCTBA C BBHIJAIOLMIMMHUCS OTKPBITHSIMH H
COBPEMCHHBIMHU HCCJICOBAHUSAMU B OMOJIOTHMH, PEHIACMBIMU IO MPOOJIEMaMH, METOMOJOTHEH OMOJIOrHYeCcKOro HCCICOBAHMS, IIPOBEACHHUS
9KCIIEPUMEHTAIBHBIX UCCIIE0BAHII, PEIIEHHs ONOJIOTUUECKHX 3a/1a4, MOJISTMPOBAHNS OMOJIIOTHIECKUX 0OBEKTOB U MIPOLIECCOB;

BOCIIUTAHHE y OOYYarOIIMXCs ICHHOCTHOTO OTHONICHHS K JKMBOW INPHUPOJE B LEJIOM M K OTACHBHBIM € OOBEKTaM H SIBICHHSM;
(hopMupOBaHHE HKOIOTHUECKOH, T€HETHUECKOH TPaMOTHOCTH, OOIIEH KyJIbTYpBl MOBEACHHS B MPUPOJE; MHTETPAMH €CTECTBEHHO-HAYYHBIX
3HAHHUH;



nproOpeTeHNe 00YYAOIIMMICS KOMIETCHTHOCTH B PALlIOHAIBHOM IMIPHPO/IOIONB30BAaHIH (COOII0OACHNE PABUIT TOBEICHHUS B [IPUPOJIC,
OXpaHbl BHUJIOB, JKOCHCTEM, OHOC(hEpbI), COXpaHEHHH COOCTBEHHOTO 370POBbS M 3I0POBbS OKPYXKAIOIIUX JIIOACH (COOMIONEHUST Mep
npodrIakTuky 3aboseBaHuii, obecredeHne Oe30MaCHOCTH JKU3HEICATEIBHOCTH B UYPE3BBIYAHHBIX CHUTYAIMsSX MPUPOJHOTO M TEXHOTCHHOIO
XapakTepa) Ha OCHOBE UCIIOJIb30BAHUS OMOIOTMYECKUX 3HAHUI U YMEHHUI B MOBCETHEBHOMW JKU3HU;

CO3/IaHKME YCIIOBHU JUIsi OCO3HAHHOTO BbhIOOpa OOYYANOLIMMHUCS HHAWBUAYATbHOH 00pa30BaTEIbHON TPACKTOPHH, CIIOCOOCTBYIOIICH
MOCIIEIYIOIIEMY MPOGECCHOHATLHOMY CaMOOIPEISNICHUIO, B COOTBETCTBUH C MHIUBH/IYATbHBIMUA HHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO11ee YMCIIO YacoB, OTBEJCHHBIX HA M3ydeHHE OMOJIOTMH Ha yriIyOJCHHOM YPOBHE CpeiHero ooiero obpasoBaHus, cocrariser 204
yaca: B 10 kiacce — 102 gaca (3 gyaca B Hezenmio), B 11 kimacce — 102 vaca (3 yaca B Hesieio).

OT00p OpraHU3aIMOHHBIX (OPM, METOJOB U CPEJCTB OOYUYCHHUSI OMOJIOTHH OCYIIECTBISETCS C YUYETOM CHElM(UKNA ero COACpKaHUs U
HAINpPaBICHHOCTH Ha MPOJIOJKEHHE OUOTIOTHYECKOTO 00pa30BaHus B OPraHU3AINIX CPEHETO MPO(EeCCHOHATHLHOTO U BBICIIIETO 00pa30BaHusL.

OO0s13aTenpHBIM YCIOBHEM MpU O0YYCHUH OHOIIOTMH Ha yrIIyOJIEHHOM YPOBHE SIBISICTCS MPOBEACHUC JIAOOPATOPHBIX M MPAKTUYECKUX
pabot. Takke ydacTHe OOYYaIOIIMXCS B BBIMOJHEHHH MPOCKTHBIX U YIeOHO-HCCIIENOBATENHCKUX PabOT, TEMAaTHKA KOTOPBIX OIMpPEAENAeTCs
yUHTEIEM Ha OCHOBE HMEIOIIMXCS MATCPHAITBHO-TEXHUYECKUX PECYPCOB W MECTHBIX IIPHPO/IHBIX YCIOBHIA.
COJEPXAHUE OBYUEHMUSI

10 KJIACC
CopnepaHue porpamMMbl, BbIJICIIEHHOE KYPCHBOM, HE BXOJIUT B IIPOBEPKY roCy1apCcTBEHHON UToroBoi arrecraruu (I'MA).

Tema 1. BuoJsiorust kak HayKka

CoBpemeHHass OmoONOTHs — KOMIUICKCHas Hayka. KpaTkas mcropms pasBuTus Omonornu. buomormdecknme HayKW M HM3ydaeMble HMHA
npo6iiembl. DyHAaMEHTaIbHbIE, IPUKIIAJHbIE U IOUCKOBbIC HAYUYHBIE UCCIEJOBAHUS B OMOJIOTUY.

3HayeHne Onosoruu B (HOPMHUPOBAHUH COBPEMEHHOW €CTECTBCHHO-HAYYHOH KapTuHbI Mupa. [Ipodeccuu, cBsi3aHHbIE ¢ OHOJIOTHEH.
3HaueHue OMOJIOTHHU B IIPAKTUYECKON JIESTEIbHOCTH YEJI0BEeKa: MEJULIUHE, CEIILCKOM XO035HCTBE, IPOMBIIICHHOCTH, OXPaHe IPUPOALL.

JleMoHcTpanuu

Hoptpersr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. Iapseii, I'. Menaens, B. 1. Bepunanckuii, U. I1. ITaBnos,
. N. Meunukog, H. 1. Bausios, H. B. Tumogees-Pecosckuii, Ix. Yorcon, @. Kpuk, /1. K. benses.

TaGmuupl u cxempl: «CBsI3b OMOJIOTUY C APYTUMHU HayKamMmy, «CucteMa OHOJIOTMYECKUX HAYK.

Tema 2. )KuBble cucTeMbl U HX H3yYeHHE

JKuBble cuCTeMBl Kak HpeaMeT u3ydeHHs: Onosioruu. CBOWCTBA JKUBBIX CHCTEM: €IHHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTH U
LEIIOCTHOCTh, CIIOXKHOCTh W YIOPSAAOYEHHOCTh CTPYKTYPBL, OTKPBITOCTh, CaMOOpIaHU3allMs, CaMOBOCIIPOM3BEACHHUE, pa3Ipa)kKUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

VpoBHUM OpraHu3alUy >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOUHBIM, TKAaHEBbIM, OpPraHU3MEHHBIH, MOMYJISILIMOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTeoneHOTHYeCK i), OnocdepHsiid. [Ipomecchl, MporcXoasIue B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH )KUBOTO. JKH3HB Kak
Q)opMa CyHICCTBOBAaHUSA MAaTCPUU. HayKI/I, H3YyYarolue JXUBbIC CUCTEMbI Ha PAa3HBIX YPOBHAX OpraHU3alivu.

W3zydyenue xuBbIX cucteM. Metopl Onoiorndeckoil Hayku. HaOmoneHue, n3aMepeHue, SKCIEPUMEHT, CUCTEMaTH3aIMs, METaaHaIn3.
IlonsiTne o 3aBucuMoil M He3aBucHUMON mnepeMmenHod. [lmanupoBanue skcnepumenta. IlocranoBka m mpoBepka runote3. HyneBas rumotesa.
ITonsarue BbIOOpKK M €€ nOCTOBEpHOCTH. PazOpoc B Ouonormyeckux naHHbIX. OlieHKa JIOCTOBEPHOCTH MOJIYYEHHBIX PE3ysbTaToB. [IpHuuHbI
HCKa)KE€HHsI Pe3y/IbTaToB 3KcrepuMenTa. [loHaTue cTaTucTUYecKoro TecTa.

JleMoHCTpanuu

Tabauiel u cxembl: «OCHOBHBIC NPU3HAKK KU3HUY, «bruonornueckue cucreMbl», «CBOMCTBA KUBON MaTepun», « Y pOBHU OpraHU3aInN
JKUBOH Tpuponbl», «CTpOeHHE >KUBOTHOW KIETKM», « TKaHM KMBOTHBIX», «CHCTEMBI OPraHOB YeJIOBEYECKOT0 OpraHm3May, «buoreoueHosy,
«buocdepar, «MeTo bl U3yUCHHUS JKUBOU TIPUPOJIBD).

O6opynoBanue: 1aboparopHoe 000pyA0BaHKE ISl TPOBEICHHS HAOII0IEH I, U3MEPEHNH, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcrnonp30Banne pa3TuIHBIX METOIOB MPU U3YyUCHUH KUBBIX CHCTEM).

Tema 3. buosorust KjieTkn

Knerka — cTpykTypHO-QYHKIMOHAIBHAS eAUHUIA XuBOro. Mcropust orkpeitus kierku. Padorer P. I'yka, A. JleBenryka. Kierounas
teopus (T. [lIBann, M. Illneiinen, P. Bupxo). OCHOBHBIE TOJI0KEHHSI COBPEMEHHOMN KJIETOYHOH TEOPHH.

MeToabl MOJEKYJSIpHOH M KJIETOYHOH OHOJIOTMU: MHUKPOCKOIHUS, XpomMaTorpadus, 53JeKTpodope3, MEeTOJ MEUYEHBIX aTOMOB,

mdhepeHnuampHOS HEeHTPUPYTUPOBAHHE, KyJIbTHBUPOBAHNE KJIeToK. M3yuenne (UKCHPOBAHHBIX KIIETOK. DnexTpoHHas
mukpockonus. KondokanbHas Mukpockonusi. BuranbHoe (MpHKU3HEHHOE) U3Y4YEHHUE KIIETOK.
JleMoncTpanuu

Hoprpetst: P. I'yk, A. JleBenryk, T. lIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabauiiel u cxembl: «CBETOBOW MHKPOCKOID, « DIEKTPOHHBIH MUKPOCKOI, «VICTOpHUS pa3BUTHSI METOI0B MUKPOCKOTIAN.

OG6opy10BaHKE: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl pacTUTEIbHBIX, J)KUBOTHBIX U OaKTEpUAIIbHBIX KIETOK.

IIpakTuyeckass paodora «/3yueHne MeETOMOB KJIETOUHOW Ouosioruu (xpomatorpadus, snekrtpodopes, muddepeHnnaibHOe
nenTpudyruposanue, [TIP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKH

X¥UMHYecKHil cocTaB KJICTKH. Makpo-, MHKpO- 1 yIbTpPaMHKPOIEMEHTEL. Boma m e ponb Kak pacTBOPHTENs, pearcHTa, ydacTHe B
CTPYKTYPUPOBAHHUHU KJICTKH, TEIJIOPETy Iy, MuHepanbHble BEIECTBA KIETKU, UX Onosoruyeckast posib. Pojb KaTHOHOB U aHHOHOB B KIJIETKE.

OpraHudeckre BemecTBa KICTKH. buomormdeckme moamMmepsl. bemkn. AMHHOKHCIOTHBIM cocTaB OemkoB. CTPyKTypsl OenkoBoit
Monekybl. IlepBuunas cTpykTypa Oenka, nenTuaHas cBa3b. Bropuynas, TpeTudHas, 4eTBepTHUYHAs CTPYKTYyphl. Jlenaryparnus. CoiicTBa O€nKOB.
Knaccugukarus 6enxoB. buonornyeckue GpyHkiuu 6emkoB. [IpHoHBL.

VYrneBoasl. MoHOCaxapubl, 1Ucaxapuibl, OJUIOCAXapyUabl U nojaucaxapuasl. OOIIuiA 1aH cTpoeHust U (PU3UKO-XUMUYECKHE CBOMCTBA
yTIIeBOI0B. bronmornueckne (pyHKIIUN yTIEBOIOB.

Jumuasl. ['mapodunsHo-ruapodoOHsle cBoiicTBa. Knaccnbuxamus nununo. Tpurnuunepuasl, Gocdomunuabpl, BOCKH, CTEPOHUIBL.
buonornueckne QyHkmmm smmumpoB. OOmme CBOWCTBA OMONOTMYECKMX MeMOpaH — TeKydecTb, CIIOCOOHOCTh K CaMO3aMBIKAHHUIO,
MOJTYyTIPOHUIIAEMOCTb.



Hyxnennossie kucnotel. IHK u PHK. Crpoenne nmykmemnoBbix kucnor. Hykmeoruast. [lpuaimn xommementaprocTH. [IpaBmimo
Yapradda. Crpyxrypa JHK — nBoiinas cnupans. Mecronaxoxaenue u ouonoruueckue pynxkunu JJHK. Bunst PHK. @ynkiuu PHK B kietke.

Crpoenne Monekyiasl AT®. Makpospruueckue cBsizu B Moiekyide AT®. Buonormueckne ¢ynkuuun ATOD. BoccraHoBieHHbIC
nepeHocuuky, ux Gpynkuuu B xierke. [pyrue nyxiaeosunrpudocdars (HTD). CexBenuposanue JHK. MeTobsl reHOMUKH, TPAHCKPUITOMUKH,
MIPOTEOMHKH.

CrpykrypHast Ouojorust: OuOXMMHUUYECKME U OMO(PU3MYECKHE HCCIEJOBAaHUS COCTaBa U  IIPOCTPAHCTBEHHOH CTPYKTYpBI
o6uomorekyl. MoziennupoBaHue CTPYKTYpbl W (YHKIUH OMOMOJICKYJT M HMX KOMIUIEKCOB. KOMMBIOTEpHBINH JHM3aiiH W OpPraHUYeCKHH CHHTE3
OGHOMOJIEKYJI U UX HENPUPOAHBIX aHAJIOTOB.

JleMoHcTpanuu

Hoptpertst: JI. [onuar, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [py3unep.

[Inarpammbl: «PacnipeniesieHre XUMHUECKUX 3JIEMEHTOB B HEKUBOW Ipupoje», «PacmpeneneHne XMMHUYECKHX SJIEMEHTOB B KUBOM
HIPUPOIEY.

Tabmuupt n_cxemsl: «Ilepronuueckass Tabnua XUMHAYECKHX JJeMEHTOB», «CTpoeHHe MOJeKylbl BoIbD», «BemectBa B cocraBe
opranuszmMoBy, «CTpoeHue MOJIeKynbl Oenkay, «CTpyKTypbl OeIKOBOH MOJEKybD, «CTpoeHHE MOJIEKYJ YIIeBOJOB», «CTpoeHHE MOJEKYI
munuaoBy, «HykiienHnoBbie Kucnote», «CtpoeHue Mosekyinbl ATDy.

OO0opynoBanue: XUMU4ecKas I0Cyia 1 000pyJOBaHUE.

JlaGopaTopHas pa6ora «O0HapyKeHUE OEIKOB C IIOMOIIBIO KaUeCTBEHHBIX PEAKIIHI.

JlabopaTopnas padora «VccnenoBanue HyKJI€MHOBBIX KUCIIOT, BBIJCIEHHBIX U3 KIETOK PA3JINYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne n yHKIUH KJIETKH

THITBI KJIETOK: dyKapruOTHYeCKas U IpokapruoTHieckas. CTpyKTypHO-(QyHKIMOHATIbHBIE 00pa30BaHMs KIIETKH.

Ctpoenue npokapuoTuueckoil kiuetku. Knerounas crenka Oaxrepuit u apxeil. OCOOCHHOCTH CTPOSHHUS TeTepoTPOdHOI 1 aBTOTPODHOI
[IPOKAPHOTUYECKUX KIETOK. MECTO U PoJib IPOKAPHOT B OMOLEHO3aX.

Crpoenue n QpyHKIIMOHMPOBAHHE dYKApUOTHYECKOW KiIeTKH. [Ina3marndeckas MemOpana (ruiazmanemma). CTpyKTypa Iiia3MaTnyecKoi
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHIeCKylo MeMOpaHy: naccuBHbIN (muddysus, odneruénnas nuddysusi), akTHBHBIHN (IEpPBUYHBIH
W BTOPUYHBII aKTUBHBIN TpaHcnopt). [TomynpoHuiiaeMocTs MeMOpanbl. PaboTa HaTpuii-KaTueBOro Hacoca. JHAOIMTO3: MTMHOLIUTO3, (ParoIurTos.
Ox3ouuros. Kinerounas crenka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUH, rpuOOB.

Hurormasma. I[lurozons. Ilutockener. JIBmkenue umromiaasmbl. OpraHouapl kieTku. OJHOMEMOpaHHBIC OPraHOWBI KIICTKH:
sujomIazmarndeckas cetb (JIIC), ammapar I'oybDKH, JTH30COMBI, MX CTPOCHHE M (DYHKIMH. B3aMMOCBS3b OJHOMEMOPAHHBIX OPTaHOUIOB
kietkn. CTpOCHHE TpaHyJSIpHOrO peTukyiayma. Mexanusm HanpasieHust 0enkoB B DIIC. CuHTe3 pacTBopuMbIX OenikoB. CHHTE3 KJIETOYHBIX
MemOpaHn. ['mankuii (arpanyisipHbIid) SHIOIUIA3MAaTHUECKU peTukyiayM. CekperopHas ¢yHkuus anmapara [ onbmku. Momudukanus OelKoB B
anmapare [onbmxu. CopTrpoBka 6enkoB B anmapate ['osibpku. TpaHCIOpT BelecTB B KIETKe. Bakyosn pacTUTENbHBIX KIIETOK. KileTOYHBIH COK.
Typrop.

[TomyaBTOHOMHBIE OpPTraHOMIBI KJIETKH: MHTOXOHJAPHH, IUIACTUABL [IponcxokaeHne MHUTOXOHApUH W mactuna. CumOuoreHes
(K.C. Mepesxkosckuii, JI. Maprynuc). CrpoeHue ¥ (GYHKIMH MUTOXOHIApUM M miacTui. IlepBUuHblE, BTOPUYHBIC U CIJIOXKHBIE ILIACTUBI
(hOTOCHHTE3UPYIONINX DYKAPUOT. XIIOPOIIACTBI, XPOMOILIACTBI, JIEHKOIIACTHI BHICIIMX PACTEHHH.

HememOpannble opranouib! kiaetku CTpoeHune U (GYHKUMH HEMEMOpaHHBIX OpPraHOMIOB KIEeTKU. Pubocomsl. IIpomexyTouHble
¢unamenTel.  MukpouIaMeHTHl. AKTHHOBBIE ~ MHKPO(QHIAMEHTBHI.  MBIIIEUHBIE  KJIETKH. AKTHHOBBIE ~ KOMIIOHEHTBl  HEMBIIICYHBIX
Ki1eToK. Mukporpy6ouku. Kierounsiii nenTp. CTpoeHue U ABUKEHHE )KIYTUKOB U pecHUUeK. MUKPOTpyOOUuKHy LuTomia3Mel. Llenrpuons. benkuy,
ACCOLMHMPOBAHHBIE ¢ MUKPO(MIaMEHTaMH U MUKPOTpyOOoUKaMu. MOTOpHEIE OeJIKH.

Anpo. OOGonouka sApa, XpOMaTUH, KapHOIUIa3Ma, SAPBINKH, HMX CTpoeHue u (yHKUUM. SInepHblii  OEIKOBBI  MaTpHKC.
IIpocTpaHcTBEHHOE pacIoIOKEHNE XPOMOCOM B HHTEP(HA3HOM siape. DyXpOMAaTHH U TeTepOXpPOMATHH. belku XpoMaTnHa — TUCTOHBIL. [lnHaMuKa
SJIEPHON 000JIOUKH B MUTO3€. SIA€PHBII TPaHCIIOPT.

Knerounsre BimoueHnsi. CpaBHUTENIbHASL XapaKTEPUCTHKA KIIETOK DYKapHOT (PacTUTENLHOM, JKUBOTHOM, TPUOHOI).

Jemoncrpanun

Hoptpetsr: K.C. MepexkoBckwuii, JI. Maprymuc.

Tabmuupl u cxembl: «CTpoeHHE JyKAPUOTHUUECKOM KIeTKH», «CTpoeHue XMBOTHOH KieTKn», «CTpOeHHE PacTHTENBHOH KIETKH»,
«CtpoeHre MUTOXOHIPUNY, «Snpo», « CTpoeHue MPOKapUOTHIECKOH KIETKI.

OO0opynoBanue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl paCTUTENIBHbIX, )KUBOTHBIX KJIETOK, MUKPOIpENnapaThl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHasi padora «/3yueHne CTpoeHHs KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTnyeckas padora «l3ydenue cBOMCTB KIETOYHOW MEMOPAHBD».

JlaGopaTopHasi padora «VccnenoBanue niaa3mMonnsa 1 Jeria3MoiIn3a B PACTUTENIBHBIX KIETKAX».

IIpakTnyeckas padora «3yueHne IBUKEHUS HUTOIIA3Mbl B PACTUTENIBHBIX KIETKaX.

Tema 6. O0MeH BelllecTB U NMpeBpaLlleHNe JHEPTUH B KJIeTKe

ACCUMHJISIIUST M AUCCUMIJISIIUSL — JIBE CTOPOHBI MeTabonm3ma. Turbel oOMeHa BelecTB: aBTOTPO(HBINH U reTepoTpodHbIH. YuacTue
KHCJIOpOJia B OOMEHHBIX TIpolieccax. JHepreTuueckoe obdecrieueHue kieTku: npespanieHne AT® B oOMeHHBIX nporeccax. DepMeHTaTUBHBIHN
XapakTep peakluil KIeTOYHOTro MeTabonn3ma. GepMeHThI, UX CTPOSHHE, CBOHCTBA U MeXaHu3M JeiicTBrs. KopepmeHThl. OTinuaust GepMEeHTOB OT
HEOPraHWYECKUX KaTalu3aTopoB. beslKkn-akTHBAaTOPBI M OEIKU-MHIHONTOPBL. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKIMH OT Pa3IUYHBIX
(haxTOpOB.

IlepBUYHBI CHHTE3 OpPraHMYECKHWX BellecTB B  KieTke. DorocnHTe3. AHOKCUTECHHBII W OKCHI'CHHBIH  (POTOCHHTE3 Y
Oaxrepuii. CBeTocoOUparoe MUIMEHThl M IHIMEHTBl peakIMOHHOro IeHTpa. Ponb xsopormactoB B mpouecce (ortocunre3a. CBeroBas u
temHoBas (a3el. Doronpixanue, C,, C, u CAM-tunbl QotocunTe3a. [IpoaykTuBHOCTH (oTOoCHHTE3a. BrusiHMe pa3luyHbIX (AKTOPOB Ha
ckopocTh poTocuHTe3a. 3HayeHue GoTocuHTesa.

Xemocunre3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQUIMPYIOIIHE OaKTepUH, IKeIe300aKTepuH, CcepodaKTepuu,
BOJIOPOJIHBIE OaKTepHH. 3HAUCHHE XEMOCHHTE3a.

AHa’poOHBIe OpraHM3MBl. Bumsl OposkeHns. [IpogyKTel OpOYKEHUSI M UX HCIIOIB30BAHHE YEIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI
KaK 00bEeKThI OMOTEXHOJOTHUH U BO30YIUTENIN OOJIC3HEH.

AdpoOHBIC OpraHM3Mbl. DTalbl 3HEPreTHYeckoro odMmeHa. IloaroroBurenbHbIA 3Tamn. [JHKOIM3 — OECKUCIOPOIHOE paCUICILICHUE
TJIFOKO3BI.

Buronornueckoe OKUCIEHUE, WIN KIETOYHOE JbIXaHWe. Poib MHUTOXOHIpHA B Mporeccax OMOIOTHYecKoro okucieHus. Llukmmdeckne
peaxiuu. OxucnurtensHoe (QochopuipoBaHue. DHEprus MeMOpaHHOro rpaaueHTa npoToHoB. Cunte3 AT®: pabora mnpotoHHOH ATd-
cuHTa3bl. [IpenMyInecTBa a3poOHOT0 MyTH 0OMEHa BELIECTB Tepel aHadpoOHBIM. D(PHEKTUBHOCT IHEPTETHUECKOTO OOMEHa.



JleMoHcTpanuu

Hoptperst: JIx. [puctiu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtyemu, I'. A. 3aBap3uH.

Tabauibl u cxembl: «DOTOCHHTE3», « IHEPreTHUCCKUIT 00MeHy, «bruocunTes Oenkay, «Ctpoenue GepMeHTa», «XEeMOCHHTE3Y.
OG6opy10BaHKE: CBETOBOM MUKPOCKOI, 000pYI0BaHUE ISl IIPUTOTOBIICHHS MOCTOSTHHBIX U BDEMEHHBIX MUKPOIIPENapaToB.
JlagopaTopHasi padora «/3yueHne KaTaTUTHIECKOW aKTUBHOCTH ()epMEHTOB (Ha IpUMepe aMUIIa3bl WIIA KaTaiasbl)y».
JlaGopaTopHasi padora «/3yueHue ¢pepMEHTATUBHOIO PACHICIUICHUS IEPOKCH/IA BOAOPO/IA B PACTUTEIBHBIX U JKMBOTHBIX KIETKAX».
JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE MTPOIIECCOB OPOKECHUS U JIIXAHUS.

Tema 7. HacaencTBeHHast HHpOpManys M peajm3anus eé B KIeTKe

Peakiun matpuuHoro cuHresa. [IpMHIMI KOMIUIEMEHTApHOCTH B pPEAaKUUSAX MAaTPUYHOTO CHHTe3a. Peanmuzanys HacieICTBEHHOH
unpopmaruu. I'enernueckuil ko, ero coiictsa. TpaHnckpunuus — marpuunblil cunTe3 PHK. TIpuHIMOBL TPAaHCKPUIILMU: KOMILUIEMEHTAPHOCTD,
aHTHUIAPAIUIEEHOCTD, aCUMMEeTPUIHOCTh. Co3peBanne matpuunbix PHK B aykapuotnueckoit knetke. Hekomgupyromme PHK.

Tpancnsamus u e€ sransl. Yuactue Tpancnoptabix PHK B 6uocunrese Genka. YceiaoBus 6uocunresa Oenka. KogupoBanne aMUHOKHCIIOT.
Poub pubocom B GrocuHTE3e Oenka.

CoBpeMEHHBIC IPEICTABICHUSI O CTPOCHUM IeHOB. OpraHu3anysi TeHOMa y MPOKApUOT M 3yKapHOT. Perymsanust akTUBHOCTH T'€HOB Y
npokapuotr. ['unore3a omepona (®P.Kakxo6, XK. Mano). MonekynsipHble MEXaHH3MBl 3KCIIPECCHM T'€HOB y 3YKapHoT. Poib XpomaTuHa B
peryisauuy padoThl TeHOB. Peryssiust 0OMEHHBIX IPOLIECCOB B KileTke. KieTounslii romeocTas.

Bupycel — HexsieTouHble (OPMBI KM3HH M OOMUraTtHble mnapasutel. CTPOSHHE MPOCTBIX W CIOXHBIX BHPYCOB, PETPOBHPYCOB,
6axreprodaros. XKXuznennsii nukn JHK-comepxammx Bupycos, PHK-comep:kamux BupycoB, OaxrepuodaroB. OOpaTHas TpaHCKPHUIILUS,
peBepTasa, HHTErpasa.

Bupycublie 3a00seBaHus 4eI0BeKa, )KUBOTHBIX, pactenuil. CITN, COVID-19, couuanbhble 1 MEAUIMHCKHIE POOTIEMBI.

buonHpopMaTHKa: HHTETpanys U aHAIN3 OOJIBIINX MaccHBOB («bigdata») CTPYKTYPHBIX OMOIOTHYECKHX TaHHBIX. HaHOTEeXHONOTHHU B
ouoniorun u meaunuHe. [TporpaMmmupyemsie GyHkuu 6eskoB. CriocoObl JOCTaBKH JIEKAPCTB.

JleMoHCTpanuu

Hoptpetsr: H. K. Konbuos, . Y. UBanoBckuii.

Tabauue! u cxembl: «brocunres 6enka», «I eHeTHuecKuit Koay», «Bupycen», «bakrepuodarm.

IIpakTnyeckas padora «Co3nanue MOJIEIN BUPYCay.

Tema 8. /KuzHeHHbII UK/ KIeTKH

KiteTouHsIi MUK, ero nepros u peryisius. Murepdasa u Muro3. OcoOEHHOCTH IIPOIECcCOoB, IpoTekaromux B nHTepdase. [loaroroska
KJICTKH K JieieHut0. [IpecuHTeTHuecKuii (MOCTMUTOTHYECKHIT), CHHTETHUCCKUI U TIOCTCHHTETHYECKHH (IPEMUTOTHYECKHUH) IEpHO b MHTEP(ha3bI.

Martpuunsiii cunres JHK — perumkanus. Ilpunnunesr permkanum JIHK: xomiuieMeHTapHOCTb, IOJyKOHCEPBAaTHBHBINA CHHTE3,
aHTHnapamienbHocTb. Mexanusm perukanuu JTHK. Xpomocombl. CtpoeHne xpomocoMm. Termomepbl U Telomepasza. XpOMOCOMHBIM HaOOp
KJIETKH — KapuOTHUII. JIUIIIONAHBINA U rarmionIHbIi HaOopsl XpoMocoM. ['omosioruyabeie XxpoMocombl. [10510BbIE XpOMOCOMBI.

Jenenne kmetkn — MuTo3. CTaguM MMTO3a M NPOMUCXOAALIME B HHUX Ipolecchl. Tumbl mMuTo3a. KapuokuHe3 M IIMTOKHMHE3.
Buonoruueckoe 3HaUCHUE MUTO34.

Perynsiuust MUTOTHYECKOTO [UKIIA KIeTKH. [IporpaMmupyemMast KJIeToqHasi THOEIb — arorTo3.

Knerounoe spo, XpoMOCOMBI, (pyHKLHOHAIbHASI IeHoMHKa. Mexanusmbl npoiudpepanuy, 1uddepeHunpoBKy, CTapeHus U rudenu
kieTok. «Lludposas kinerkay — ononHpopmaTrndeckue MoeIn QYHKIIMOHUPOBAHHUS KIIETKH.

JemoncTpanun

Tabauiel 1 cxeMbl: «KU3HEHHBIH UK KIETKW», «MuT03», «CTpoeHre Xpomocomy, «Perummkarus JTHK».

OO0opynoBanue: CBETOBOM MUKPOCKOII, MUKpPOIIpenapathl: «MUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopnasi padora «lI3ydenne XxpoMOCOM Ha TOTOBBIX MUKPOIPETIapaTaxy.

JlaGopaTopHas padora «Habmronenue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa (Ha TOTOBBIX MUKPOIpENapaTax)».

Tema 9. CtpoeHue ¥ pyHKI U OPraHU3MOB

Buonornueckoe pazHoobpasue oprann3mMoB. OTHOKIETOUYHBIE, KOJIOHHAIBHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHUSI M JKH3HEAESATEILHOCTH OJHOKJICTOUHBIX OpraHu3MoB. bakTepuu, apxew, OJHOKICTOYHbIE TI'PHOBI,
OJIHOKJICTOUHBIE BOJOPOCIH, APyrue NpoTUCTHI. KosoHHanbHbIe OpraHu3Mbl.

B3aumMocBs3b yacTeil MHOIOKIIETOUHOIO Opranu3Ma. TKaHu, OpraHbl U cUCTeMBbl opraHoB. OpraHusm Kak ejuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. TUTIBI pacTHTENBHBIX TKaHEH: oOpa3oBaTebHAs, TOKPOBHAS, POBOJIIIAsT, OCHOBHAs, MexaHHUecKasi. OCOOEHHOCTH
CTpoeHus, PYHKIMH U PACTIOI0KEHUS TKaHEH B OpraHax pacTCHUIA.

TkaHM JKUBOTHBIX W 4YeJOBeKa. THIBI JKMBOTHBIX TKAaHEH: SMUTENMajbHAas, COCIMHHUTENbHAS, MbllleyHas, HepBHas. OcoOeHHOCTH
cTpoeHus, (YHKIMH U PACHOI0KEHHUS TKAaHEH B OpraHax JKUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHbIe U reHepaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBbl OPIaHOB KUBOTHBIX U YelloBeKa. DYHKIMH OPraHOB U
CHCTEM OpPIraHOB.

Omnopa Tena oprann3moB. Kapkac pacrenuidl. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX. HapyKHBI M BHYTpPEHHUI
ckeneT. CTpoeHHE U TUIIBI COETUHEHUS KOCTEH.

JIBrkeHne opraHu3MoB. J[BHKeHHE OJJHOKJIETOYHBIX OPraHU3MOB: aMEOOHUIHOE, )KI'YTHKOBOE, PECHUYHOE. J[BHKEHNE MHOTOKJIETOYHBIX
pacTeHuil: TPONM3MBI M HACTUH. [IBMIKEHHE MHOTOKJICTOYHBIX XMBOTHBIX M YeJIOBEKa: MblledHas cucreMa. Pediiexc. CkeneTHble MBIMIIIBI U UX
pabota.

[Iutanne opranusmoBn. IlorsiomieHue BOABI, YIJIEKHCIOrO Ta3a W MHUHEPAJIbHBIX BEILNECTB pacTeHUsAMU. lluraHue IKUBOTHBIX.
BuyTpunosoctHoe W BHYTPUKJIETOYHOE muuieBapeHue. [IuTaHue 1MO3BOHOYHBIX JKMBOTHBIX. OTIENbl MUILEBAPUTEIBHOTO TPAKTa.
IumeBapuTenpHblie xkene3pl. [InieBapurenbHas cucTeMa yesloBeka.

Jpixanue opraHusmoB. [lpixanue pacteHuil. Jlpixanue >KUBOTHBIX. JJudQysus razoB yepe3 moBepXHOCTh KJIeTKU. KoKHOE JbIXaHHE.
JpixarenpHast moBepxHOCTh. JKabepHoe W 1€royHoe AbixaHue. J[pIXaHWe MO3BOHOYHBIX JKMBOTHBIX M YEIOBEKa. DBOJIOLHOHHOE YCIOXKHEHHE
CTpOCHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelnbHas cUcTeMa 4esoBeka. MeXaHM3M BEHTHIISLUM JETKUX y NTUL ¥ MJICKOMUTAIOUIHX.
Perymsiunst npixanms. JpxarenpHble 00bEMBL.

Tpancnopr BeLeCTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHCIOPT BEIIECTB y KMBOTHBIX. KpoBeHOCHas cucTeMa U e€
opranel. KpoBeHOCHast cucTeMa MO3BOHOYHBIX JKUBOTHBIX W d4enoBeka. Cepjie, KPOBEHOCHBIE COCYABI M KpoBb. Kpyrum KpoBooOparieHus.
OBOJIOLMOHHBIE YCIIOKHEHUS CTPOCHHSI KPOBEHOCHOH CHCTEMBI IIO3BOHOUHBIX )KUBOTHBIX. PaboTa cepana u eé perymnsunus.



Brinenenue y opranmsmos. Broigenenme y pacrenuii. Bwimenenue y xuBoTHBIX. CoKpaTtuTenbHble Bakyoidu. OpraHbl BBIAECIEHUS.
QunbTpanus, cekperus U 0o0paTHOE BCachIBAHWE KaK MEXaHH3Mbl Pa0OTHl OpraHoB BbiieneHHs. CBsi3b MOJIOCTH Tejla C KPOBEHOCHOW H
BBIZICTIMTENIBHON CcHCTeMaMu. BbineneHne y IMO3BOHOYHBIX JKMBOTHBIX M denoBeka. [loukm. CTpoeHne M (GyHKIMOHHUpOBaHHE He(PpPOHA.
OO0pa3oBaHie MOYH y YEIIOBEKA.

3ammra y opraHu3MoB. 3aliuTa y OJHOKJICTOUHBIX OpraHu3MoB. Criopbl OaKTEpUil U MUCTHI MPOCTEHIINX. 3aIIUTa Y MHOTOKJIETOYHBIX
pacrenuil. Kyruxyna. CpeacTsa 1acCUBHOM U XUMUYECKOH 3anThl. OUTOHLUBL

3ammra y MHOTOKIICTOUHBIX JKUBOTHBIX. [IOKPOBBI M MX MPOU3BOJHBIC. 3all[UTa OpraHu3ma oT OoJjie3Hel. IMMyHHas crcTemMa 4elioBeKa.
Knerounslif 1 rymopanbHblii UMMyHHUTET. Bpoxnéuubiii u npuoOperéunbiil cnenndudeckuil UMMyHHTET. Teopust KJIOHAJIBHO-CEIEKTHBHOIO
nmmynutera (I1. Dpnux, ®. M. bepuer, C. Toneraa). BocnanuTenbHble OTBEThI OPraHU3MOB. PoJib BPOXKAEHHOTO UMMYHHUTETa B Pa3BUTHH
CHCTEMHbIX 3a00J1€BaHUN.

PazgpaxuMocTs 1 peryisinys y opranuzMoB. Pa3npakxuMocTs y OJJHOKIETOYHBIX OpraHu3MoB. Takcucsl. Pa3zapaxuMocTs U peryisnus
y pacTeHuii. PocToBbIE BellecTBa U X 3HAUCHHUE.

HepBHast cuctema u pediaekropHas peryisinus y KUBOTHBIX. HepBHast cucrema u e€ oTaensl. DBOIIONUOHHOE YCIOKHEHHE CTPOSHUS
HEPBHOW CHCTEMBbI Y )KHMBOTHBIX. OTIEIbI TOJIOBHOTO MO3Ta TTO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. bezycioBHbIe U yCIIOBHBIC
pedIieKChlI.

I'ymopanbHas peryssuus U DHAOKPUHHAs CUCTeMa ’KMBOTHBIX U yernoBeKa. JKene3sl DQHAOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelicTBue
rOpMOHOB. B3anMoCBsI3b HEPBHOMW M DHIOKPUHHON crucTeM. [ uroranamo-rumnodusapHas cucrema.

JemoHcTpanun

Iloptpert: U. I1. [TaBnos.

Tabmuupl u cxembl: «OQHOKICTOUHBIE BOAOPOCIN», «MHOroOKIeTouHble Bomopocnn», «bakrepuny, «IIpocreiimme», «Opranbt
[BETKOBBIX pacTeHuil», «CucTeMbl OpraHoB TO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHEe cTpoeHne HaceKOMbIX», « TkaHu pactenuil», «KopHeBble
cucremb», «CtpoeHue cTedis», «CTpoeHHe JUCTOBOH MIacTUHKMY», « TKaHU )KUBOTHBIX», «CKener denoBeka», «[lumeBapurenbpHas cucremay,
«Kposenocnas cucrema», «/lpixarenbHas cucrema», «HepsHas cucrtemay, «Koxka», «MplmeyHas cucrema», «BbinenurensHas cucremay,
«OuaokpuHHas cucteMay, «CtpoeHue MbIIub, «MMMmyHuTeT», « Kumeunononoctasiey, «Cxema nuTaHus pacTeHu», «KpoBeHOCHBIE CHCTEMBI
ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue rujipo», «CTpoeHue miaHnapuny, « BHyTpeHHee cTpoeHue H0XKIeBOro 4epBs», «HepBHas cuctema puioy,
«HepsHas cuctema ssrymku», «HepBHas cucrema npecmbikaromuxcs», «HepBhas cucrema nrunpy, «HepBHas cucremMa MIIEKONMTAIOIINX»,
«HepsHas cucrema uenoBeka», «Peduexcy.

OO0opynoBaHue: CBETOBOH MHKPOCKOI, MHKpPOINpenapaTbl OJHOKIETOYHBIX OpPraHM3MOB, MHKpPONpENaparsl TKaHEH, paKOBUHBI
MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOKUX, )KUBbIE HK3EMIUISIPbl KOMHATHBIX pacTEeHHi, repOapuu pacTeHUI pasHbIX OTIENOB, BIIAXKHbIC
HpernapaTsl KUBOTHBIX, CKEJICTHl O3BOHOYHBIX, KOJUIEKINN OECTIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YelIOBEKa, 000pyJOBaHUE ISl JEMOHCTPALIUH
MOYBEHHOIO0 M BO3AYIIHOIO IMTAHUS PACTEHMM, paclielUleHUs Kpaxmana M OelkoB IOJA JelcTBUeM (EpMEHTOB, 000pYyHOBaHUE I
JIEMOHCTPALIMU OIBITOB 110 M3MEPEHHUI0 J>KU3HEHHOH EMKOCTH JErKMX, MEXaHHW3Ma JbIXaTeIbHbIX JBMKCHHUH, MOJEIM TOJOBHOIO MO3ra
Pa3IMYHBIX )KUBOTHBIX.

JlabopaTopnas padora «/I3yuenue TkaHel pacTeHUI».

JlaGopaTopHasi padora «/3yueHue TKaHeH JKUBOTHBIX».

JlabopaTopnasi padora «lI3ydenne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazMHoKeHHe U pa3BUTHE OPTAHU3MOB

@DopMbl pa3MHOKEHHUSI OpraHU3MOB: Oecrosnioe (BKIIIOYas BEreTaTHMBHOE) W TOJIOBOE. BUIbI OEcriosioro pasMHOKEHHsS: MOYKOBAaHUE,
CTIOPYJIISILUSL, (parMeHTAaIHs, KIIOHUPOBAHHUE.

ITonoBoe pasmuoxeHue. [lonoBble kineTku, uiau ramersl. Meiio3. Craaun meiosa. [loBenenue xpomocom B meiioze. KpoccuHrosep.
Buonornueckuii cmbics Meiio3a 1 I0JI0BOTO Iporiecca. Melo3 1 ero MecTo B KHM3HEHHOM IMKJIE OPTaHU3MOB.

IIpenzaponbieBoe pa3sutHe. [ameroreHes y KUBOTHBIX. [losmoBble skene3bl. OOpa3oBaHME W pa3BUTHE TOJOBBIX KIIETOK.
CrniepmaTorenes 1 oorene3. CTpoeHHe MOJI0BBIX KIIETOK.

Ormo10TBOpeHKE 1 SMOPHOHATIBHOE Pa3BUTHE )KUBOTHBIX. CIOCOOBI OILIOIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [TlapTeHoreHes.

WunuBuayansHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOIIOTHS — HayKa O Pa3BUTHH OPraHn3MoB. Mop(doreHes — o1Ha U3 IJIaBHBIX
npobaem smOpuonoruu. Konnenuust mopdoreHoB u moxenu mopdoreHesa. Craanum 3MOpHOTEHE3a JKUBOTHBIX (Ha TNpUMeEpe JIATYIIKH).
Jpobnenue. Tumsl qpoGnenus. [leTepMUHEPOBaHHOE M HEASPMUHUpPOBaHHOE JIpobienne. biactyna, tTunbl Onactyn. OcoOeHHOCTH APOOIEHUs
MJICKOTIMTAIOIINX. 3apOBIIIEBBIC JIUCTKU (racTpyJisiius). 3akiajika OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIMCTKOB. B3auMHOe BIIMSHHE YacTei
pa3BUBAOIIErocs 3apojplna (dMOpHOHANbHAS WHAYKIMS). 3akiajgka IUlaHa CTPOCHUS JKUBOTHOTO KAaK pe3yjbTaT HepapXUYecKUX
B3aMMO/ICHCTBUI TeHOB. BinsHue Ha SMOPHOHANILHOE PAa3BUTHE PA3THYHBIX (DAKTOPOB OKPYIKAIOLIECH CPEIbl.

Poct u pasBuTHe KMBOTHBIX. [locTaMOpMoOHaNBHBIN mepuon. llpsiMoe u Hempsimoe pasBuTHe. PazBuThHe ¢ MeTtamoppo3oM y
0eCIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX. bHoorndyeckoe 3HaueHHE MPSIMOTO M HENPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHHE B NPHPOJE.
Turbl pocra KUBOTHBIX. DAKTOPHI PEryJISIUHN POCTA KUBOTHBIX U yenoBeka. CTaaun nmocTaMOPHOHAIBHOTO PAa3BUTHS Y JKUBOTHBIX M YEJIOBEKa.
Iepnoasl onTOreHesa yenoBeka. CTapeHue U CMEPTh KaK OMOJIOTHUECKHE TPOIIECCHI.

Pa3mHOxeHUe U pa3BuTHE pacTeHnmil. ['amerodut u cnopodur. Melio3 B KH3HEHHOM IUKIe pacTeHnil. OOpa3oBaHHe cIop B Iporecce
Meio3a. ['amerorenes y pactenuid. OTIonOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOIHOE OIIOAOTBOPEHHUE Y IIBETKOBBIX PACTCHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBbl peryJIsiliui OHTOI'€HEe3a Y PACTeHUH U )KUBOTHBIX.

JleMoHCcTpanuu

Hoptperst: C. I'. HaBamun, X. Hlneman.

Tabauuel u cxembl: «BereratuBHOe pa3MHOXKeHHe», «Turmbl Oecnoioro pa3MHOXKEHUs», «Pa3MHOXKEHHE XJIaMHJOMOHAIbBD,
«Pa3mHoOeHue 3BrieHs», «PasmHokenne ruape», «Meios3y, «Xpomocombsl», «['amerorenes», «CTpoeHne SULEKIETKH U CIEPMaTO30MIay,
«OcHOBHBIE CTaMU OHTOTeHe3a», «IIpsimoe u HerpsiMoe pa3BuTue», «Pa3BuTne Maiickoro xyka», «Pa3Burue capanum», «PazBuTHe JArymkmy,
«JIBOItHOE OTITOTOTBOPEHNE Y IIBETKOBBIX pacTeHUi», « CTpOSHHE CeMSH OTHOIONBHBIX U IBYIOJBHBIX pacTeHui», « KU3HEHHBIN KT MOPCKOU
KanycTb», « KU3HEHHBIH MK MXay, « KM3HEHHBII LUK AOPOTHUKAY, « KU3HEHHBIN IIMKII COCHBIY.

O0opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOITPENapaThl SIMIEKIETOK U CIEPMaTO30UI0B, MOAENb «LIMKIT pa3BUTHS JISTYIIKI.

JlaGopaTopHasi padora «/3yueHue CTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax.

IIpakTnueckas padora «BrisiBneHNe MPU3HAKOB CXOICTBA 3aPOBIIIECH MO3BOHOYHBIX JKUBOTHBIXY.

JlaGopaTopHasi padora «CTpoeHre OpraHoB pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eneTuka — HayKa 0 HACJICACTBEHHOCTH H UBSMEHYUBOCTH OPTraHU3MOB



Hcropus cTaHOBIICHHSI M Pa3BUTHS TCHETHKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX
B passutuu reHeruku. Paborer H. K. Kombnoma, H. W. BaBunosa, A. H. Benosepckoro, I'. . Kapreuenko, 0. A. ®@unumyenko, H.
B. Tumodeesa-Pecopckoro.

OCHOBHBIE TEHETHYECKHE IOHSATHS M CHMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIeJIbHbIE TEHBI, AlIbTEPHATUBHBIC MPU3HAKH,
JOMHMHAHTHBIA U PEIeCCUBHBIN MPU3HAK, TOMO3HUIOTa, TETEPO3UT0Ta, YUCTasl IMHUSL, THOPHUIBI, TeHOTHII, heHoTHIT. OCHOBHBIE METObI T€HETHKH:
rUOPHUI0IOrUYECKUI, IUTOIOTUYECKUI, MOJICKYJISIPHO-T€HETUYECKU .

JlemoncTpanuu

Hoptrpersr: I'. Mengens, I'. ne ®pus, T.Mopran, H. K. Kombuos, H. U. BaBunos, A. H. benosepckuii, I'. JI. Kapneuenko, HO.
A. ®ununuenko, H. B. Tumodeer-PecoBckuid.

Tabauiibl U cxeMbl: «MeTobl TeHETHKNY, «CXeMbI CKPELUBAHUS.

JlaGopaTopHasi padora «J/[po3oduiia Kak 00bEKT FreHETHUECKUX HCCIICIOBAHMID.

Tema 12. 3aKoHOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpugHoe ckpemmBanue. [lepBbiii 3akoH MeHzaenass — 3aKOH €IUHOO0Opasusi THOpUAOB TepBoro mnokoseHus. [IpaBuio
JIOMUHHUPOBaHUs. BTopoil 3akoH MeHpensl — 3aKOH paclIeIUICHUs NMpU3HAKOB. [[UTONOrMYeckne OCHOBBI MOHOTMOPHIHOTO CKPEIUBAHUS.
I'unore3a ynMCTOTHI raMeT.

AHanm3upylomiee CKpemmuBaHue. [IpoMeXyTOUHBIM XapakTep HacieIoBaHWs. PacrierniieHwe MPU3HAKOB TIPU  HEMIOIHOM
JIOMMHHUPOBAHHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHjienss — 3aKOH HE3aBUCHMOTO HACJICJOBaHMS MPU3HAKOB. [[UTONOrHUECKHE OCHOBBI
JUTHOPHTHOTO CKPEIIUBAHHMS.

CueruieHHOe Hacie/oBaHue Mpu3HakoB. Paborel T. Moprana. CreIUieHHOE HAcje0BaHHE T'€HOB, HAPYIICHHUE CIEIUICHHS MEXIy
reHamMH. XpOMOCOMHas TEOpUs HACIIECTBEHHOCTH.

I'enernka mosia. XpoMOCOMHBIN MEXaHU3M OIpEeSICHHs 110J1a. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. | OMOTaMeTHBIN U reTeporaMeTHbIN
noJi. ['eHeTnueckas CTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanne npru3HakoB, CHETIEHHBIX C TTOJIOM.

T'enotun kak uenoctHas cucrtema. llneilorponusi — MHOXKECTBEHHOE JAeiicTBUE reHa. MHOXKECTBEHHBIA aiienu3M. B3aumopeiicTBue
HealsieNbHbIX TeHoB. KommnementapHocTs. Onuctas. [lonmumepus.

I'eneTnuecknii KOHTPOJb pPa3BUTHS pACTEHHid, >KUBOTHBIX M YEJIOBEKa, a TaKkKe (PU3MOJIIOTHYECKUX IPOLECCOB, IOBEACHUS U

KOTHUTHBHBIX (QyHKIUH. ['eHeTHdyeckne MeXaHM3Mbl CHMOHOTEHe3a, MEXaHU3MBbl B3aUMOJCHCTBHS «XO3SMH — TMapasuT» U «XO3IUH —
MUKpoOHOM». ['eHeTryeckre acrekThl KOHTPOJIS U U3MEHEHHUs HACIeICTBEeHHON MH(OpMALIUU B TOKOJICHUAX KIETOK U OPTaHU3MOB.
JleMoHcTpanuu

Ioptpetsr: I'. Mennens, T. Mopras.

Ta0auubl u cxembl: «I1epBblit 1 BTOpoii 3akoHbl MeHensy, «Tpetuii 3akoH MeHens», «AHAIM3UpYollee CKpelinBaney», «HermomHoe
JIOMUHHpOBaHUey», «CIeNIeHHOe HacIeJOBaHUE ITPU3HAKOB Y 1po30uiibly, «['enetuka nona», «Kapuorun yenosekay, «Kapuorumn apo30¢uiisn»,
«KapuoTtun ntutsn», « MHOKECTBEHHBIN amienn3my, «BzaumoneiicTBie reHoBY.

OG6opy10BaHKE: MOJIEINb IS IEMOHCTPALIMH 3aKOHOB €MHO00pa3ust THOpUI0B MEPBOTO MOKOJICHHS U pacleIIeHNs] IPU3HAKOB, MOEIh
JUIS JIEMOHCTpAllMM 3aKOHA HE3aBHCHMOIO HACJIEIOBaHMSA NPU3HAKOB, MOJENb JUIs JAEMOHCTPAlMM CLEIUIEHHOTO HACJEIOBAHUS IPU3HAKOB,
CBETOBOW MHKPOCKOI, MUKporpenapar: «Jlpo3oduiiay.

IIpakTnyeckas padora «V3ydeHnue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y IPO30(DHITB.

IpakTnyeckas padora «V3ydeHue pe3yabTaToOB AUTHOPUIHOTO CKPELIUBAHUS Y IPO30(QHIIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

B3anmopeiicTBre reHotuna u cpeasl npu GopmupoBanun QGeHoTHNa. M3MEeHYHBOCTh NpH3HAKOB. KaueCcTBEHHBIE W KOIHMYECTBEHHBIE
HpU3HAKU. Buibl N3MEHUNBOCTU: HEHACJIEACTBEHHAS U HACIIEACTBEHHASL.

MopanpukanoHHas H3MEHYHBOCTb. Ponb cpelbl B GOpMHUPOBAaHUN MOIM(DUKAIMOHHON M3MeHYHBOCTH. HopMa peakuum mpu3HaKa.
Bapuaunonnslii psa u BapuannonHas kpusas (B. Moranncen). CoiicTBa MOAN(DUKALMOHHON H3MEHUUBOCTH.

I'enoTHmueckas n3MeHINBOCTh. CBOMCTBA TEHOTHIIMYECKOW M3MEHYMBOCTH. BHIBI T€HOTHITHUECKOH M3MEHUYMBOCTH: KOMOWHATHUBHAS,
MYyTalluOHHas.

KomOuHaTuBHAsT M3MEHYMBOCTh. MeHO3 M TOJNOBOH Mpolecc — OCHOBa KOMOWHATHBHOH HM3MEHYHMBOCTH. PoJIb KOMOMHATHBHOM
U3MEHYUBOCTH B CO3JaHUM I'€HETHUECKOr0 pa3zHOOOpa3ys B IpeeIax OJHOro BHA.

MyTanoHHas U3MEHYMBOCTh. BUIBI MyTanuil: TeHHBIE, XpPOMOCOMHBIE, IeHOMHbIe. CHOHTaHHbIE W WHIYIHPOBAHHBIE MYTALHH.
H}IeprIe U MUTOIJIa3MaTHUICCKUC MYTallUuHu. CoMaTHYeCKHUE U IOJIOBEIC MYyTaluu. HpI/I‘{I/IHbI BO3HUKHOBCHUSA MyTaHHﬁ. MyTaFCHbI H UX BIHSIHUC
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllIOHHOIO IIpOIiecca. 3aKOH FOMOJIOTHYECKUX PSIOB B HACIeACTBeHHOH mameHnunBoctr (H.M. BaBuios).
BHCﬂ}IepHaﬂ U3MCEHYMBOCTH U HACJIECACTBCHHOCTD.

OnureHeTHKa W AMHUTCHOMHKA, POJb SMHUTCHETHYECKHX (DAKTOPOB B HACIECJOBAHUM M W3MEHYHMBOCTH (DEHOTHITMYECKHX MPH3HAKOB Y
OpraHnu3MOB.

JleMoHCTpanuu

Hoptpertst: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabauuel u_cxemsl: «Buabl u3meHunBocTH», «MoaudukanmonHas M3MEeHYMBOCTH», «KoMOMHATHBHAS HM3MEHYMBOCTHY», «Meno3»,
«OrmnonoTBopeHuey, «I eHeTHUeCKUe 3a00IeBaHUS YEIIOBEKay, «BHIIbI MyTalniiy.

O0opyioBaHKe: )KUBBIE U repOapHble dK3EMIUIIPHl KOMHATHBIX PACTeHUH, pUcyHKU ((hoTorpaduu) )KUBOTHBIX C Pa3IMYHBIMKU BUAAMH
MU3MEHYNBOCTH.

JlaGopaTopHas pabota «lccnenoBanue 3aKOHOMEPHOCTEH MOAUGHUKALUMOHHON n3MeHYUBOCTH. IlocTpoeHue BapHalMOHHOIO psiia U
BapHAIIMOHHON KPHUBOW».

IpakTnyeckas padora «MyTtanuu y 1po30(uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. 'eHeTHKa Ye10BEeKa

KapuoTtun denoBeka. MexayHapoaHas TNporpaMma HCCICIOBaHUS TeHOMa 4eJoBeKa. MeTo/bl W3yueHHs TE€HETHKH YeJIOBeKa:
TFeHEAJIOTHYeCKUi, OJNM3HELOBBIH, IUTOr€HETUYECKUH, MOIMYJISIMOHHO-CTATUCTUYECKUH,  MOJIEKyJsipHO-reHeTndeckuil.  CoBpeMeHHOe
OTIpeJIe/ICHHe TeHOTHUIIA: IMOJHOICHOMHOE CEKBCHHPOBaHHE, MCHOTHIMPOBAHHWE, B TOM 4Yucie ¢ momoribio [T1P-ananuza. HacnenctBeHHbie
3a00JIeBaHUsl 4YelOBeKa. | €HHbIE M XPOMOCOMHBIE OOJI€3HM 4eJoBeKa. bBOJe3HM ¢ HacleICTBEHHOW IPepaclioyOKEHHOCTBIO. 3HAUYCHUE
MEIMIIMHCKON TeHETHKH B IMPEIOTBPAIICHUM W JICYCHUH T'CHETHYECKMX 3a00JIeBaHHil ueloBeka. MeIMKO-TeHETHYECKOe KOHCYJIbTHPOBAHMUE.



CtBonoBble KIeTKU. [IOHATHE «TEHETHYECKOro Ipy3a». DTHUECKHE ACIEKThI MCCIEeIOBAaHUN B OOJIACTH PEIAaKTHPOBAHUS T€HOMA M CTBOJOBBIX
KJICTOK.

I'enetnueckne (HaxTOpbl MOBBIIIEHHOH YyBCTBHTEIBHOCTH YEJIOBEKA K (H3NYECKOMY U XMMHUYECKOMY 3arps3HEHHIO OKPYIKAIOIIEH
cpenpl. ['eHeTHYecKas npeapacoioKEeHHOCTh YeJIOBeKa K MaTOJIOTUSIM.

JlemoHcTpanuu

Tabauuel u cxembl: «Kapuorun yenosekay, «MeTo/ibl H3yueHHs TeHETHKH YeI0BeKay, «['eHeTndyeckne 3a001eBaHNs YEIIOBEKay.

IIpakTnyeckasn padora «CocTaBieHne U aHATN3 POJAOCIOBHOW».

Tema 15. Cenekunsi OpraHusMoB

JlomecTuKaluss U CeleKUus. 3apoxkIeHHe celekuuu u jgoMectuxanuu. Yuenue H. M. BaBunoBa o LleHTpaX HpOHCXOXICHUS U
MHOT000pa3us KyJbTYPHBIX PacTeHUi. PoJb CeNeKIMM B CO3/IaHUMHM COPTOB PACTCHUH W MOpOJ KUBOTHBIX. COpT, MOpOja, MITaMM. 3aKOH
TOMOJIOTHYECKUX PSAN0B B HacleACTBeHHOM u3MeHunBocty H. V. BaBuiioBa, ero 3HaueHue AJsl CEIEKIUOHHOM paboThL.

Mertonpl CeNeKIMOHHON paboThl. cKycCcTBEHHBIH OTOOp: MAacCOBBIM M WHIMBHAYaJbHBIH. JTarmbl KOMOWHAMOHHOW CEJEKIHH.
HcnblTanne npousBoauTenaei o notoMctBy. OT60p MO FEHOTHIy ¢ IOMOMIBIO OLIEHKH (DEHOTHUIIA TIOTOMCTBA U OTOOP IO T'€HOTHUILY ¢ IOMOILBIO
anamm3a JIHK.

VckyccTBEHHBIN MyTareHe3 Kak METOJ CEeJIeKLUOHHOM paboThl. PaanannoHHbIN U XUMUYECKUH MyTareHe3 Kak UCTOYHUK MyTaLUi y
KYJIBTYPHBIX ()OPM OpraHu3MoB. Vcronb30BaHHE TEHOMHOTO PEAaKTHPOBAHUS M METONOB pekoMmOmHaHTHBIX JJHK 11 moxydeHns: McxomHOro
MaTepuaia i CeJIeKIHH.

[Nonyuenne momuIIoNI0B. BHYTpHBHIOBas THOpHIHM3AIMS. BIN3KOPOACTBEHHOE CKpEUIMBaHME, WIM WHOpUIWHT. HepoacTBeHHOE
CKpeIUBaHNUe, UM ayTOpUIUHT. ['eTepo3nc 1 ero NpuuuHel. Vcnons3oBanue rereposuca B cenekuuu. Otnanéunas rubpunusanus. [Ipeononenue
Oecruionust MeXBHIOBBIX THOPUIOB. JIOCTHIKEHHUS CENEKIIUU PACTEHUH U JKUBOTHBIX. «3€IEHAs PEBOIIOIIM».

CoxpaHeHMe M H3yY€HHE TI'€HETHYECKUX PECYpCOB KyJbTYPHBIX PACTEHMM M MX JUKMX pOJIUYEll Ul CO3JaHMs HOBBIX COPTOB M
rUOPHUIIOB CEIbCKOXO3SMHCTBEHHBIX KYJIbTYp. M3yueHue, coXxpaHeHHe M YIPaBJICHHE TI'€HETHMYECKHMMHU pEecypcaMH CeIbCKOXO3SHCTBEHHBIX H
MIPOMBICJIOBBIX JKMBOTHBIX B LEJIAX YJIYyYLIEHHUS CYLIECTBYIOLIMX M CO3/aHHUs HOBBIX MOPOJ, JIMHUNA M KPOCCOB, B TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX METO/I0B Hay4YHBIX UCCIIEI0OBAHUI, IEPEIOBBIX UIEH U NEPCIIEKTUBHBIX TEXHOJIOTHH.

JleMoHcTpanuu

Hoptpetst: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. Jlykesaenxo, b. JI. Acraypos, H. bopnoyr, 1. K. bensies.

Tabmuupl u cxembl: «L{eHTpbl NPOUCXOXKIACHUSI W MHOTOOOpas3usi KyJIbTYPHBIX pacTeHHi», «3aKOH TOMOJOTMYECKHX pPSIOB B
HACJIE/ICTBEHHOM N3MEHUUBOCTHY, «MeTobl cenekununy, «OTnanénnas rudpuanzanus», «MyTtareHesy.

JladopaTopnasi padora «l3ydenue copToB KyIbTypHBIX PACTEHUH U MTOPOJ AOMAIIHUX KUBOTHBIXY.

JlaGopaTopHasi padora «/3yueHune MeTO/I0B CEJIEKLIUN PACTCHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHunii».

Ikekypenst «OCHOBHBIE METOJBI M JOCTHIKEHHUS CEJIEKIIMN PACTeHUI M )KMBOTHBIX (Ha CEJEKLHMOHHYIO CTAHIUIO, IUIEMEHHYIO (epmy,
COPTOHUCIIBITATENIFHBIA YIaCTOK, B TEIUTMYHOE XO35HCTBO, B JIAOOPATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUoTeXHOJI0THA M CHHTeTHYECKAsI OMOJIOTUSI

OOBEKTHI, WCMOJIB3yeMble B OHWOTEXHOJOTMM, — KJIETOYHBIE W TKAHEBbIC KYJIbTYpbl, MHUKPOOPTaHM3MbI, HX XapaKTePHCTHUKA.
TpaauimoHHast OMOTEXHOJIOTHS: XJIeOO0eUeHHE, MOJYyYeHNE KUCIOMOJIOUHBIX TIPOIYKTOB, BUHOAEHE. MukpoOuoiorndeckuii cuate3. OObeKThI
MHUKPOOHOJIOrMYECKUX TeXHOJIorui. [Ipon3BoacTBO OesKa, aMHHOKHCIOT 1 BUTAMUHOB.

Coznanne TEXHONOTWH W WHCTPYMEHTOB IIEJICHAIIPABIEHHOTO HW3MEHEHHUS M KOHCTPYHPOBAHHUS TE€HOMOB C IENBI0O TONYYECHHUS
OpPraHU3MOB U X KOMIIOHEHTOB, COZEPIKAIINX HE BCTPEUAIOLIHECS B IPUPOJIE OMOCHHTETHYECKHE TTYTH.

Knerounast nmxeHepusi. MeTo/pl KyJIbTyphl KJICTOK M TKaHEW pacTeHHi M XHUBOTHBIX. KproOanku. CoMaTHueckasl THOpUAN3AIUS U
coMaTHyeckuii sMOpuoreHe3. lcrnonp30BaHME TaluIOWJOB B CEJIEKIUHM pacTeHui. [TogydeHne MOHOKIIOHANBHBIX aHTHUTEN. lcnonb3oBaHHE
MOHOKIJIOHAJTFHBIX W TIOJNIMKIIOHATBHBIX aHTUTEN B MeAumnuHe. MIcKkyccTBeHHOE OIIOA0TBOpeHHE. PEKOHCTPYKIHS SHIEKIETOK U KIOHUPOBAHUE
JKHUBOTHBIX. MGTOZL TpaHCIJIaHTalUHU SAACp KIIETOK. Texuonoruun O30pPOBJICHUS, KYJIbTUBUPOBAHUSA W MHUKPOKJIOHAJIBHOTO PasMHOXCHUS
CEITbCKOXO3SIICTBEHHBIX KYJIBTYP.

XpoMocOoMHass U TeHHas HUHXKeHepus. VICKyCCTBeHHBIH cuHTe3 reHa M KoHcTpyupoBaHue pexkomOunantubix JHK. Co3nanue
TPAHCTEHHBIX OPTaHU3MOB. J[OCTMKEHHS U TIEPCIIEKTUBEI XPOMOCOMHON W TeHHOW MH)KEHEPUHU. DKOJOTHIECKHE W ITHYECKUE MTPOOIIEMbI TeHHOM
WHKECHEPHH.

Menunackue ouotexHonoruu. [locrrenomuas udposas meaunuHa. [TIP-nmuarnoctika. MeTaboI0MHBII aHaIM3, TeHOIICHTPUYECKUIM
aHaJIM3 MPOTEOMa YeJoBeKa JUIsl OIEHKH COCTOSHUSI €ro 370poBbs. lcronb30BaHHE CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-
OMOMHKCHEPHS TS pa3pabOTKU (yHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHMsI KOMIUICKCHBIX TKAHEH COYETAaHUEM TEXHOJIOTHH
TPEXMEPHOT0 OMONPUHTHHTA U cKad(OJAMHTA IS peLICHHs 33124 [IEPCOHATM3UPOBAHHON MENIIUHBI.

Co3nanue BEKTOPHBIX BakKUMH C IeJblo oOecredeHus: KOMOMHMpOBaHHON 3amuThl oT Bo3Oymureneir OPBU, ycranoBnenue
MOJICKYJISIpHBIX MeXaHu3MoB (yHkunonupoBanus PHK-comepkamux BHPYCOB, BBI3BIBAIOIIMX OCOOO OIAcHbIC 3a00JCBaHUSI 4EIOBEKA M
JKUBOTHBIX.

JleMoHcTpanuu

Tabauuel 1 cxemsl: «Vcroap30BaHuEe MHKPOOPTaHW3MOB B IPOMBIIUIEHHOM MPOM3BOACTBE», «Kilerounas wumxenepus», «l eHHas
WHKCHEPUS.

JladopaTopuasi pa6ora «li3ydeHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydueHrne MOTOYHOKHUCIBIX MPOILYKTOBY.

JKekypeus «bruorexHoorus — BayKHEHIas IPOU3BOANTENbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3aposkaeHue U pa3BUTHE YBOJIONHOHHBIX MPEACTABIEHUI B OM0JI0rUN

OpomrorinonHas Teopust Y. Jlapsuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHN3MA. JKU3HB U Hay4dHas aAedarenbHocTs Y. [lapBuna.

JIBwkyme cuiabl SBositouuu BuaoB 1o Y. JlapBuHy (BBICOKash MHTEHCHBHOCTH PAa3MHOMKEHHMS OPraHU3MOB, HACIeJICTBEHHAsS
M3MEHYMBOCTh, 00ph0a 3a CyIIECTBOBAHUE, ECTECTBCHHBIN M NCKYCCTBEHHBIN 0TOOD).

Odopminenne cunterndeckoil Teopuu sBomonuu (CTI). Heiirpanbuas Teopust sBosmonuu. CoBpeMeHHas 3BOJIOLMOHHAS OHOJIOTHS.
3HavYeHUE IBOJIOIMOHHON TeOprn B JOPMUPOBAHUN €CTECTBEHHO-HAYUYHON KapTHHBI MUPA.

JemoncTpanun



Hoptpetsr: Apuctorens, K. Jlnaneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. {apsun, C. C. UerBepukos, 1. U. llImansraysen,
Jx. Xonneitn, J. K. benses.

Tabauubel u_cxembl: «Cucrema xuBoit npupoasl (o K. Jlunuero)», «JlecTHuna skuBbiX cymiectB (o Jlamapky)», «MexaHusm
(hopMHpOBaHUS TPUCTIOCOOJICHNUH y pacTeHuil u kuBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «Haxonku
Y. lapunay, «Dopmbl 60pb0bI 3a cyliecTBoBaHHe», «[lopoabl ronybeit», «MHOrooOpasue KyibTypHbBIX (opM KamycThh», «[10pojbl JoMalHuX
JKUBOTHBIX», «Cxema oOpaszoBaHusi HOBbIX BuIoB (1o Y. JlapBuny)», «CXxema COOTHOIIEHHs IBHXKYIIUX CHJI 3BOJOLUH», «OCHOBHBIE
TI0JIOKEHUSI CHHTETUYECKOM TEOPUH 3BOITIOLINY.

Tema 2. MuKpoIBOJIIOLHUS U €€ Pe3ybTAThl

IMomynauus kak >JIeMeHTapHas eIuHULA 3BoyolMU. COBpEMEHHBbIE METOAbl OLEHKM IE€HETHYECKOIO pPa3HOOOpasus U CTPYKTYpPbI
nonyJsiuid. M3MeHeHne reHo(OHIa TOMYJISIIMK KaK AIIEMEHTApHOE SBOIOIMOHHOE sIBJICHHE. 3aKOH T'eHeTHYecKoro paBHoBecusi [Ix. Xapwu,
B. BaiinGepra.

DneMeHTapHble (aKTOPBI (IBMKYIIUE CHIIBI) ABOJIONMU. MyTalMoHHbBIH mporiecc. KoMOuHaTHBHAS M3MEHYMBOCTD. J[pei() reHoB —
CllydaiiHble HEHAINpaBJICHHbIC U3MEHEHHs 4acTOT ajuienei B nomyssinusax. Dddekt ocHoBaress. DhPekT OyTbUIOUHOro ropisiimka. CHUXKEHHE
TEHETHYECKOT0 Pa3Ho00pasus: MpUYMHBI U cienctBus. [Iposienne s>ddexra npeiida reHOB B OONBIINX M MalbIX HOMYJSIHIX. MUTpaIyy.
W3zomsiuus momyauuii: reorpaduueckas (IpocTpaHCTBEHHAs1), Onooruueckas (pernpo yKTHBHAs).

EcrectBenHblii 0TOOp — HampaBisiomuid  (akTop sBomonuA. DOpPMBI €CTECTBEHHOTO O0TOOpa: JIBMKYNIMH, CTaOMIM3HPYIOLIHH,
pazpbiBaroiuii (au3pynTuBHbIii). [TonoBoit 0T60p. Bo3HHKHOBEHHE M SBOIIOIHS COLMAILHOTO MTOBEICHHS dKMBOTHBIX.

IpucmocoOIeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOJBOIIOINH. BO3ZHUKHOBEHUE TIPHCIIOCOOICHUH Y OpraHiu3MoB. ApoMop(ho3bl U
unuoazantanuy. I[IpuMmepsl NpHCHIOCOONIEHUH y oOpraHu3MoB: Mopdojorndeckue, GHU3MOIOIMYECKHe, OUOXMMHYECKHE, IOBEAECHUCCKHUE.
OTHOCHUTENIBHOCTh NMPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u CTpyKTypa. BumooOpazoBaHMe Kak pe3ylbTaT MHUKpPOIBOMIOLMM. M3omamuss — KkiroueBoil  daxrop
Bu00OpaszoBanus. I1yTi n criocoOsI BUI00Opa30BaHMs: aJuToNaTpuIeckoe (Teorpadguaeckoe), CHMIATPHIECKOe (IKOTOTHIECKOE), «KMTHOBEHHOE
(monumonau3anys, rudpuan3anys). JJIMTensHOCTS 3BOMIOIMOHHBIX TPOIIECCOB.

MexaHN3MEI ()OPMHPOBAHUS OHOIOTHIECKOTO Pa3HOOOpa3Hsl.

Pouib 9BOJIOIIMOHHOM OMOJNIOTHH B pa3pabOTKE HAyYHBIX METOJIOB COXpaHEHHs OHOpazHO0Opa3us. MHUKpPOIBOIIOIUS U KO3BOJIIOLHUS
[apasuToB U UX X03s1eB. MexaHu3Mbl (HOPMUPOBAHHS YCTONYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPBOBI ¢ HEH.

JleMoHcTpanuu

Hoptpetst: C. C. YerBepukos, D. Maiip.

Tabmuupt  u  cxeMpl: «MyTanMoOHHasE W3MEHUYMBOCTBY», «llomymsmuoHHAs cTpykTypa Buaa», «Cxema NpOSBIEHHS 3aKOHA
Xapau—BaitnOepray, «BHKyIIHE CHIIBI 9BOIIOLUNY, «DKOJIOrHYecKas 30U MOMYJSIIUI ceBaHCKO# dopeny», «['eorpaduueckas n3osmus
JMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHHUIBI JIaypckon», «IlomymsuoHHBIC BOJHBI YHCICHHOCTH XWIIHUKOB M JKepTB», «Cxema IeHCTBUS
€CTECTBEHHOro  orOopa», «®Dopmbl OopbObl  3a  cyliectBoBaHue», «MHAoycTpuanpHbli — MenaHu3M», <«OKuBble — HCKOIaeMble»,
«ITokpoBUTENbCTBEHHAsT  OKpacka  JKMBOTHBIX»,  «lIpenympexparoiias  okpacka  KHBOTHBIX»,  «®Dusnosoruueckue — aJantaiumny,
«IIpucrioco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTLY, «Kpurepun Buma», «Bunsl-iBoitHukm», «CTpyKTypa BUaa B npupoje», «CrocoOsl
BuooOpazoBanus», «['eorpaduueckoe BumooOpazoBaHMe TPEX BHIOB JAHABIIIEH», «DKOIOTHMYECKOE BHI000pAa30BaHUE BHIOB CHHHUIDY,
«ITonumuon sl pacteHuit», «KamycrHo-peneyHslii ruOpumy.

O6opynoBaHue: repdapuy pacTCHH, KOJJICKIIMA HACCKOMBIX, Uydella MTHI[ W 3BEpel ¢ MpHUMEpaMH pPa3IMuHBIX MPHUCIIOCOOICHNUH,
yydesia ITHL U 3Bepeil pa3HbIX BUOB, repOapuy pacTeHUI OJIU3KUX BUIOB, 00pa30BaBIIMXCS PA3INUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BrisiBIicHHE H3MEHYMBOCTH Y 0COOCH OTHOTO BUJIA».

JlaGopaTopHas padora «IIpucrocoOneHus OpraHu3MOB U UX OTHOCUTEIIbHAS LI€I€CO00Pa3HOCThY.

JlaGopaTopHasi padora «CpaBHEHHE BUIOB 0 MOP(HOIOTHUECKOMY KPHUTEPUIO».

Tema 3. Makpo3BoIIonus 1 €€ pe3yJibTaThl

MCTOZ[])I H3YUCHUS MaKpOIBOJIIOIUHN. ITameoHTONOTrMYECKHE METOJbI U3YUCHUS DBOJIFOLHH. Hepexo;u-u)le q)OprI u @HHOFEHCTH‘{@CKI/IB
PSIIBI OPTaHM3MOB.

Buoreorpaduueckue MeTonsl n3ydenus spomonun. CpaBHeHue (Gropsl U GpayHbl MATEPUKOB U OCTPOBOB. broreorpaduueckue obnactu
3emun. BUIbI-OHIEMHUKH U PETUKTEL.

OMOpHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTUYECKUE METO/Abl HM3YYCHHUS HBOJIONMHU. | €HETHYECKHEe MEXaHHU3MbI 3BOJIIOLUH
OHTOTEHE3a W TIOSIBJICHUS] OBOJIOLMOHHBIX HOBIIECTB. ['OMOJIOrMYHBIE WM aHAJOTHYHBIE OpraHbl. PynyMeHTapHBbIe OpraHbl M aTaBU3MBIL.
MOJ’[CKyJ'IﬂpHO-FCHGTI/I‘ICCKI/IC, 6I/IOXI/IMI/I‘ICCKI/IC U MaTeMaTUICCKNE METOJAbI U3YUCHHUS DBOJIIOIUHN. I"'oMoOJIOTMYHEIE TEHBI. COBpeMeHHbIe METOAbI
MOCTPOCHHUST (PUITOTCHETHIECKHUX JIEPEBHEB.

XpOMOCOMHbIC MYTalluu U 5BOJIIOLIUA T€HOMOB.

OOmme 3akoHOMEpHOCTH (TIpaBmiia) SBOJIONWH. [IpuHIMI cMeHbl (QyHKIMA. HeoOpaTHMOCTh JBONIONMHU. AJANTHBHAS DPajHalus.
HepaBHOMEPHOCTH TEMIIOB BOJIOLIUH.

JleMoHCTpanuu

Hoptpetsr: K. M. bap, A. O. Koanesckuii, @. Miomiep, 3. ['exkens.

Tabauuel u cxeMpl: «DUIOreHETHUECKUI psil JIomaam», «ApXeonTepukey, «3Bepo3yosie smepb», «Crerouedansn», «PUHHOGUTH,
«CeMeHHbIC ManopoTHUKNY», «buoreorpaduyeckue 30HbI 3eminy, «Jpeitd koHTHHEHTOBY, «PeinukThly, «HauanbHbie cTagun sMOpHOHAIBHOTO
Pa3BUTHSL TO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHb», «PyTUMEHTB», «ATaBHU3MBI», «XPOMOCOMHBIE HaOOPbI
YeJoBeKa U MIMMITaH3e», «[ JTaBHbIe HApaBIeHUs YBOIOLHNY, «OO0IIIe 3aKOHOMEPHOCTH BOJIIOLIAN.

OG6opyioBaHue: KOJJIEKIIUK, TIepOapuu, MYyJISDKM HMCKOIAeMBbIX OCTAaTKOB OPraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, aHAJIOTHYHBIX,
PYAMMEHTApHBIX OPraHOB M aTaBH3MOB, KOJJICKIIMH HACEKOMBIX.

Tema 4. IIpoucxo:xaenne U pa3BuTHe )KU3HU Ha 3emJe

Hayunble rUNOTE3bl IPOUCXOXKICHUS KU3HU Ha 3emiie. AGUOreHe3 U maHcrnepmus. JloHay4yHble NPECTaBICHUS O 3aPOXKIACHUU KU3HU
(kpearonn3m). ['MmoTe3a MOCTOSHHOTO CaMO3apOKIACHUS kH3HM M e€ ompoBepkeHue onbitamu @. Penm, JI. Cnammannanu, JI. [Tactepa.
IIpoucxoxeHue *KU3HU U aCTPOOUOJIOT UL,

OCHOBHbBIC 3Tallbl HEOPraHWYECKO 3BoOLMH. [lmaHeTapHas (reosiorHuecKasi) SBOJIOIMS. XUMHUYCCKas SBOJIOIMS. AOHOTCHHBII
CUHTE3 OpraHu4ecKkux BemecTB u3 Heopranumueckux. OnbiT C. Mumnepa u I'. FOpu. O6pa3oBanue nosiuMepoB n3 MoHOMepoB. KoanepsaTHas
runote3a A. M. Onapuna, runoresa nepsudHoro oOynsona k. Xonaeiina, renerudeckas runore3a I'. Ménnepa. Pubo3umsr (T. Uek) u runoresa
«mupa PHK» V. T'un6epra. @opmupoBanue MeMOpaH U BOZHUKHOBEHUE IPOTOKJIETKH.



Ucropus 3emmm m meronsl e€ m3ydenws. Vckomaemble opranmyeckue ocTaTtku. ['eoxpononorus u e€ meronbl. OTHOCHTENbHAs U
a0CoII0THASA Te0XPOHOIIOTHs. ['€0XpOoHOIOrnYecKas 1IKaia: S0HbI, 3PbI, EPUO/IbI, STOXH.

HauanpHble sTambl opraHudeckoil 3Bomtonuu. [TosBieHHe W IBOMIONMS MEPBBIX KIETOK. DBOJIONMS MeTaboin3Ma. Bo3HHKHOBeHHE
nepBeIx dKocucteM. CoBpeMeHHbIe MUKpPOOHbIE OMOIIEHKM Kak aHalor mnepBbix Ha 3emsie coobmiectB. CrpomaronuTsl. [IpokapuoTsl u
9YKapHOTHI.

IIpoucxoxnenne dykapuoT (cumOMOreHe3). DOBOJIONMOHHOE IPOMCXOXJIEHHE BHUPYCOB. [IpOMCXOXKIEHHE MHOTOKJIETOYHBIX
OpraHu3MoB. Bo3HUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOUHBIX OPIaHU3MOB.

OCHOBHBIE Talbl HBOJIIOLMHU BBICHIUX pacTeHnid. OCHOBHBIE apoMOop(03bl pacTeHuil. Boixoa pacrenuii Ha cyury. [losiBieHre CIOPOBBIX
pacTeHnii u 3aBoeBaHne UMU cyrn. CeMeHHbIe pacTeHus. [[porcxoxkaenne IBETKOBBIX PACTEHHIA.

OCHOBHBIE ATaIlbl 3BOJIIOLUKM >KUBOTHOrO Mupa. OCHOBHBIE apoMOpdo3bl KMBOTHBIX. Benjickas ¢ayHa. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpIOBBIE XHMBOTHBIE. JKU3Hb B BOJE. DBOJIOUHUS MO3BOHOYHBIX. [IpomcxoxkiaeHue amGuoOuin u
pentuiuii. TIpoucxoxaeHne MIICKONUTAIOMMX W NTHUL. [IpuHnun kiroueBoro apomopdosza. OcBoeHne 0ECrO3BOHOYHBIMU M TIO3BOHOYHBIMHU
JKUBOTHBIMH CYIIH.

PasBuTue xu3HU Ha 3eMJIe 110 3paM U Mepuoiam: apxei, npoTepo3oi, naneo3on, Me3030ii, kaliHo30i. O0Ias XapakTepUCTHKa KIIMMarTa
7 TEOJIOTMYECKHX IporeccoB. [1osBICHNE U paclBET XapaKTEPHBIX OPraHM3MOB. YTiIe00pa3oBaHKe: ero YCIOBUs M BIMSHUE Ha Ta30BBIH COCTaB
aTMoc(ephl.

MaccoBble BbIMHUpPAHHsSI — 3KOJIOTMYECKHE KPHU3HMCHI MPOHLIOro. IIpMuuHBI M CIEICTBHS MacCOBBIX BbIMHUpaHMW. COBpEeMEHHBIN
9KOJIOTHYECKHUI KpHU3HC, ero ocodeHHocTh. [Ipodiiema coxpaHeHus: Onopa3zHooOpasus Ha 3emiie.

CoBpeMeHHasl CHCTeMa OPraHWYecKoro Mwupa. [IpUHIUIBI KiIaccupHUKAuH OpraHu3MOB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIBI
OpraHu3MOB.

JlemoncTpauuu

Hoptpetsr: @. Peaun, JI. Cnasumanuanmy, JI. [lactep, Y. . Meunukos, A. M. Onapun, [Ix. Xonaeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabauuel u cxemsl: «Cxema onbita @. Penny, «Cxema omnbita JI. [Tacrepa 1o u3yd4eHHIO caMo3apoxkIeHHs KU3HW», «Cxema orbiTa
C. Munepa, I'. FOpu», «OTtanbsl Heopranndeckoil aBosonuny, «['eoxpononorunueckas mkanay, «HauanpHplie 3Tanbl OpraHuyecKoi IBOIIOLUNY,
«Cxema o0Opa3oBaHMs SYKapHOT INyTéM cuMOuoreHesa», «Cucrema >XuBOW mpupousl», «CTpoeHue Bupyca», «ApoMop@o3bl pacTeHHi»,
«Punnouth», «OIHOKIETOYHBIC BOAOPOCTH», «MHOTOKIETOYHBIE BOIOPOCINY, «Mxuy», «IlanopoTHukm», «['0JIOCEMEHHBIC paCTCHHS,
«OpraHbl IBETKOBBIX pacTeHUil», «Cxema pa3BUTHS KUBOTHOTO MUPa», «ApoMop(h03bl KUBOTHBIX», «IIpocTelimmey, «KuieuHonoaocTHbIe,
«ITnockue uepBm», «UieHucronoruey, «PeiOb», «3eMHOBOHBICY, «[Ipecmbikatommecs», «IItuipy, «Miuekonurarmme», «Pa3BuTie KU3HU B
apxelckoi spe», «Pa3BuTHe KU3HU B IPOTEPO30KUCKOM dpe», «PazBuTHe KU3HU B NallE0301CKON dpen, «Pa3BuTHe )KU3HU B ME3030MCKON 2pey,
«Pa3BuTHE )XN3HN B KaWHO30MCKOH 3pey, «CoBpeMeHHasi cucTeMa OPraHuIeCKOr0 MUPay.

OGopyioBanue: repdapuy pacTeHUH PA3IUYHBIX OTJEJIOB, KOJUICKIIMA HACEKOMBIX, BJIAXKHBIE IIpEraparbl JXHUBOTHBIX, PAaKOBHHBI
MOJUIIOCKOB, KOJUICKIIMM HIJIOKOKHX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Uydela ITHII U 3Bepei, KOJUIEKIIMM OKAMEHENIOCTEH, IMOJIEe3HbIX
HCKOIIAeMBbIX, MYJISKH OPTaHHUYECKHX OCTaTKOB OPraHU3MOB.

BupTtyaabHasi 1agopaTtopHasi padora «MogenupoBanue onbiToB Musuiepa—tOpu 1o u3yueHno abHOTeHHOTO CHHTE3a OPraHUYECKUX
COCZIMHEHMI B TIEPBUYHON arMochepey.

JladopaTopnasi padora «lI3ydenue u onricaHne UCKOMAEMbIX OCTATKOB JIPEBHUX OPTAaHU3MOBY.

IIpakTunyeckas padora «3ydueHre 0COOEHHOCTEH CTPOSHUS PACTEHUN pa3HbIX OTJEIOBY.

IpakTuyeckas padora «/3ydeHue 0COOCHHOCTEH CTPOCHHSI TO3BOHOYHBIX )KUBOTHBIXY.

Tema 5. [Ipoucxoxkaenne 4ea0BeKa — aHTPOIOreHe3

Paznensl u 3aa41 aHTPOINOIOTUHU. METOIbl aHTPOIIOTIOTUH.

CraHOBJIEHHE MTPECTABICHUH O TPOUCXOXKICHUN YeoBeKka. Penurnosnsie Boz3perus. CoBpeMeHHbIE HayYHbIE TEOPHH.

CXOICTBO 4YenoBeKa ¢ >KUBOTHBIMHU. CHCTEMaTH4ecKoe MOJOKCHHE denoBeka. CBUAETENbCTBA CXOACTBA YEJIOBEKA C JKUBOTHBIMHU:
CPaBHUTEIBHO-MOP(POJIOTHUECKHE, dMOpHOIOrHueckre, (HU3HOIOr0-OMOXUMUYECKHe, IMoBeAeHUYeckre. OTIUYUsS 4YeIoBeKa OT J>KUBOTHBIX.
[IpsiMox0’KIeHNE 1 KOMIIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPO CUTHAIBHON CHCTEMBI.

JBmxymye cuibl (HakTopsl) aHTPONIOreHe3a: OHOJIOTnYecKre, conranbaple. COOTHOIEHNE OHOJIOTHIECKUX M COLUATBHBIX (aKTOPOB B
AQHTPOIIOTCHE3e.

OCHOBHBIE CTaJUH aHTpOIOreHe3a. PaHHWE uenoBeKooOpa3Hble O00€3bsSHBI (IIPOKOHCYIBI) M pPAHHHE IMOHTUABI — OOIIUe IMPeIKH
YeJI0BEeKOOOPa3HbIX 00€3bsiH U JI0Jel. ABCTPAIONUTEKH — ABYHOTHE IpeIKH Jrojei. UenoBek yMelbli, epBble N3rOTOBICHUS OpYIUN Tpyaa.
YesoBek MPsIMOXOJAIINN W TIEPBBIA BBIXOJA JIOACH 3a mpenaenbl Adpuku. Yenoek reiipenpOeprckuii — oOMIMN MPEIOK HEaHIePTAIbCKOTO
YeJIoBeKa M 4elIoBeKa pasyMHOro. UenoBek HeaHAEPTaIbCKUN Kak BHJ JIIOAEH XOJOAHOrOo Kimmara. YesloBeK pasyMHBIH COBPEMEHHOTO THIIA,
JICHUCOBCKHH YeJIOBEK, OCBOCHHE KOHTHHEHTOB 32 TpeenaMu Adpuku. [laneoreHeTrnka u majneoreHOMHKa.

DBOJIIOLUSI COBPEMEHHOTO 4eJIOBeKa. ECTECTBEHHBIM OTOOp B MOMYJSALUSAX 4YeloBeKa. MyTallMOHHBIA MpPOLECC U MOJIUMOPPU3M.
TomyIsOHHbIE BOJIHBI, Apeii() TeHOB, MUTPpalus U «3()(HEKT 0CHOBATEIIS» B MOMYJISIIUSIX COBPEMEHHOTO YelIOBEKa.

UYenoseveckne pachl. [lonsitue o pace. bonbiime packl: eBporeoujHas (€Bpa3HiiCKas), aBCTPajO-HErpOUHAs (PKBATOpHAIbHAs),
MOHTOJIOH/IHAs (a3uaTcKO-aMepUKaHCKas). Bpems M myTH pacceieHus d4elloBeKa IO IlaHeTe. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENBHOCTh pacu3Ma. [IpucrocoONeHHOCTh YeoBeKa K pa3sHbIM YCIOBHAM OKpYXKalomieil cpensl. BiusHne reorpaduyeckoit cpensl u
npeiida reHoB Ha MOPHOIOTHIO U PHU3MOIOTHIO YETOBEKA.

MexIucuumiInHapHble MeTOIb! B (GU3HYecKol (OMOIOrHYeCcKOi) aHTPOIIOIOTHH. DBOTIOLUOHHAS aHTPOIIOTIOTHS M MTAJIC0aHTPOIIOIOTUS
YeJI0BEYECKHUX MOMyJIsinii. buocoumnansHble UCCIeI0BaHUS IPUPO/IbI YesioBeKa. VccienoBanue KOABOIIOUUN OMOJIOTHYECKOr0 U COLIMAIBHOTO B
YyeJI0BEKe.

JleMoHCTpanuu

Hoptpetst: Y. Japsun, JI. JIuku, 5. 5. Porunckuit, M. M. ['epacumos.

Tabauuel 1 _cxeMbl: «MeTobl aHTPOIOJIOTHWY, «["0JI0BHOI MO3r uenoBeka», «UeroBekooOpasHble 00e3bsHb), «CKeJIeT uenoBeka u
CKeseT mmuMnanse», «PyIuMeHTsl U aTaBu3MbD), «J[BHXKyIINE CHIIBI aHTPOIOIeHe3a», «OBOJIOIMOHHOE JIPEBO YETIOBEKa», «ABCTPATIOMUTEKY,
«YenoBek ymerblity, «YenoBek npsMoxosiuiiy, «Jlenucosckuii uenoexk» «Heannepranbibn, «KpomanboHLb», «IIpeaku yenoBekay, « ITarbl
9BOJIIOLIMHN YeJI0BeKa», «Pachl uesoBexay.

OO0opynoBanue: MyJISDKA OKaMEHENOCTeH, MPEeAMETOB MAaTepHaabHON KyJbTyphbl NPEIKOB ueloBeKa, penpoaykuuu (Qororpadun)
KapTHH ¢ MUQOIOTHICCKUMHI 1 OUOJICHCKUME CHOYKETaMHU TPOUCXOXKICHUS YeoBeKa, oTorpaduu HaXOJOK HCKOMACMBIX OCTATKOB YEJIOBEKA,
CKeJIeT YeJIOBEKa, MOJEIb uepera uejioBeKa 1 ueperna MHUMIIaH3¢, MOZENb KUCTH YeI0BEeKa M KUCTH LHIMMIIaH3€, MOJIENIU TOpCa IPEAKOB YeJIOBeKa.

JlaGopaTopHasi padora «/3yueHrne 0cOOEHHOCTEH CTPOCHHUS CKeIeTa YeIOBEKa, CBA3aHHBIX C MPSIMOXOKIACHUEM.

IIpakTnyeckas padora «/3yueHue 3K0JIOrMYECKUX aJalTallli YeI0BEKay.



Tema 6. Dxos10rust — HayKa 0 B3aHMOOTHOILEHUSIX OPTrAaHU3MOB U HAJIOPTaHU3MEHHBIX CHCTEM ¢ OKPY Kalolleii cpenoi

3apoxieHue u pa3BuTHe 3Kosioruu B Tpynax A. I'ym6onbara, K. @. Pynse, H. A. CeBepriosa, 3. ['ekkens, A. Tencnu, B. H. Cykauépa.
Paznens! u 3agaun sxosnorun. CBs3b 9KOJIOTHH € IPYTUMHU HAYKaAMH.

Mertonbt skonorun. [ToneBbie HaOIrONEHHS. DKCIEPUMEHTHI B 9KOJIOTUHU: MPUPOIHBIE U J1abopaTopHble. MoaeanpoBaHUe B HKOJIOTHH.
MOHHUTOPHHT OKPY KarOIIEH Cpe/Ibl: JIOKAIbHBIN, PETHOHAIBHBIN 1 TI100aTbHBIM.

3HaYeHrne HKOJOTMYECKUX 3HAHWH JUIs YeloBeKa. DKOJOTMYECKOEe MHPOBO33PEHHME KaK OCHOBA CBsI3€H 4eloBeuecTBa C MPHUPOJIOH.
DopmupoBaHUE IKOIOTHIECKON KYIbTYPHI M 9KOJOTHUECKON TPaMOTHOCTH HACETICHMS.

JemoncTpanun

Hoptpetsr: A. T'ym6onbar, K. @. Pynese, H. A. CeBeprios, O. ['ekkenb, A. Tencnu, B. H. Cykaués.

Tabauiiel 1 cxembl: «Pa3ienbl SKomorumy», «MeToabl 9KoJIorum», «Cxema MOHUTOPHHTA OKPYIKAIOIIEH Cpe/Ibh».

JlabopaTopnasi padora «l3ydenne MeTo0B YKOIOTUIECKUX UCCIIEIOBAHUI.

Tema 7. Opranu3msbl u cpeaa 0OUTAHUS

Okosoruueckue (GpakTopbl U 3aKOHOMEpHOCTU uX AeiicTBus. Knaccudukanus sxonoruueckux (HakTopoB: abHMOTHUECKHE, OMOTHUECKHUE,
aHTpororenHsle. OOIIMe 3aKOHOMEPHOCTH JeHcTBHA dKoimormdeckux (akropoB. IIpaBmio wmmamMyma (K. Hlnpenrems, [O. JInOux).
TonepaHTHOCTb. DBPUOMOHTHBIC U CTCHOOMOHTHBIE OPTraHNU3MBI.

Aobuornyeckue ¢akroppl. CBeT Kak IKOJIOTHUeCKHi (akrop. JlelicTBHE pa3HBIX yYacTKOB COJHEYHOTO CIIEKTpa Ha OpPTraHH3MBI.
OKOJIOrMYEeCcKUe IrPyMIibl PACTEHNUI U KUBOTHBIX 110 OTHOILEHHIO K cBeTy. CUrHaJIbHas poiib cBeTa. POTONnepuoIus3m.

Temneparypa Kak sKoJormdeckuii gpakrop. [lelicTBue TemmnepaTypbl Ha opraHu3Mbl. [I0HKHIOTEpMHBIE M TOMOWOTEPMHBIE OPTaHH3MBI.
3BpI/ITepMHLIC 1 CTCHOTCPMHBIC OPTaHHU3MBI.

BrnaxHocTh Kak dKonoruueckuii pakrop. [Iprcnocodienns pacTeHui K MoLAepKaHuio BoIHOTo Oananca. Kiaccudukarms pacteHnit mo
OTHOIIICHHUIO K BOJE. HpI/ICHOCO6HCHI/I$I JKUBOTHBIX K UBMCHCHHIO BOAHOI'O pEKUMaA.

Cpenbl 00UTaHNS OPraHU3MOB: BOJHAs, HA36MHO-BO3/1yIlIHAS, TOYBEHHAs!, TJIyOMHHAs TOATIOYBEHHAs, BHyTpHOpraHu3MeHHas. PU3nkKo-
XMMHUYECKHE 0COOCHHOCTH cpe]] 0OUTaHMs OpraHnu3MoB. IIprcrnocobaeHust OpraHn3MoB K JKM3HHU B Pa3HBIX Cpelax.

Buonornueckue putmbl. BHemnue u BHyTpeHHHE puUTMbl. CyTOUHBIE M TOJUYHBIE PUTMBL [IpHCIIOCOOJIEHHOCTH OpPraHU3MOB K
CE30HHBIM M3MEHEHHSM YCIOBHUH )KNU3HH.

XKusznennsie hopMbl opraHu3MoB. [ToHsTHE 0 KU3HEHHOI Gopme. JKu3HeHHBIE (HOPMBI PACTEHHIA: AePEBbsI, KYCTApPHUKH, KYyCTAPHUYKH,
MHOT'OJIETHHE TPAaBBl, OJHOJICTHUE TpaBbl. JKn3HeHHBIE (JOPMBI )KUBOTHBIX: THAPOOUOHTEI, T€OOHOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOCHHUS U
o0pasa )KHU3HH.

Buornyeckue ¢axTopbl. Buapl OMOTHYECKUX B3aWMOJICHCTBUI: KOHKYPEHIIUS, XHIHHUYECTBO, CUMOMO3 U ero (opmbl. [lapa3utusm,
Koomepanus, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAaHTCTBO, HaxjeOHM4YecTBO). Herpoduueckue B3ammojeiicTBus (Ttornuueckue, (opuyeckue,
(habpuueckue). 3HaueHHEe OMOTHYECKMX B3aUMOJCHCTBHU Ui CYIIECTBOBAHUS OPraHM3MOB B cpeie oOuTaHus. [IpHHIMI KOHKYPEHTHOTO
UCKJIIOYEHUSI.

JleMoHcTpanuu

Tabauiel 1 cxembl: «IKonorndyeckue Hakrops», «CBETOBOH CIEKTP», «DKOJOIHYECKHUE TPYIIIbI )KUBOTHBIX 110 OTHOLICHHUIO K CBETYY,
«TerIoKpOBHBIE )KUBOTHBIEY, «XOJOTHOKPOBHBIEC KUBOTHBIE», «DU3HOIOrHMYECKUE aTaNTalliy )KUBOTHBIX», «Cpeabl 0OUTaHUS OPTaHH3MOBY,
«buonornueckue putmb, «Knu3HeHHbIE (OPMbI pacTeHuil», «KuzHeHHbIe (OPMBI KUBOTHBIX», «IKOCHCTEMA LIMPOKOIMCTBEHHOTO Jiecay,
«DKocucTeMa XBOWHOTO Jiecay, «Llenu nutanusy, « XumHuaecTBoy, «[lapasntuzmy», «Konkypenmusy, «CuMomo3y, « KommeHcannsmy.

OO0opynoBanue: repdapuu pacTeHUM U KUBOTHBIX, [IPUCIIOCOOJICHHBIX K BIIMSHUIO Pa3IMUHBIX 5KOJIOIMYECKUX (DaKTOpOB, repdbapuu
CBETOJIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIHMBBIX PACTEHMH, CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE PAaCTCHUS,
repOapuu M KOJUICKLIMH TEIUIOMIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX pacTeHuil, uydena NTUL ¥ 3Bepeil, repdapuu pacTeHHH,
OTHOCSIIIUXCSL K THrpoduTam, kcepoduram, Me30huTaM, KOMHATHBIE PAaCTEHUS IAHHBIX TPYI, KOJUIEKIHMH YKUBOTHBIX, OOUTAIOMINX B Pa3HBIX
cpenax, repdapuy U KOJJICKIIMK PACTCHUI U )KUBOTHBIX, 00JIaJIA0IIMX YepTaMU MPUCTIOCOOICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCJIOBUI JKU3HHU,
repOapuy ¥ KOJUIEKIIMU PACTEHUH U )KMBOTHBIX PA3IMYHBIX )KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YUACTBYIOIINX B PA3JIMYHBIX OMOTHIECKHX
B3aMMOJEHCTBUSX.

JlaGopaTopHas pa6ora «BrisiBIeHHE TPUCIIOCOOICHUI OPraHU3MOB K BIMSHHIO CBETAY.

JlaGopaTopHas padora «BousiBiIeHHE IPUCIIOCOOICHUI OPraHN3MOB K BIMSHHIO TEMIIEPATYPhD».

JlaGopaTopHasi pa6oTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHH U3 Pa3HBIX MECT OOHTAHUS.

Tema 8. Jko10rusi BUIA0B ¥ MOMYJISIIIUIT

DKOJIOTUYECKUE XapaKTEPUCTHKH TOMyIsuuu. [lomynsuus kak Ouojoruyeckas cuctema. Poiib HEOZHOPOTHOCTH Cpelibl, (PU3NYECKUX
6apbepoB U 0COOEHHOCTEH OMOJIOTMK BUIOB B ()OPMHUPOBAHHK TPOCTPAHCTBEHHON CTPYKTYpPbI MOMyJisiiinii. OCHOBHbBIC MOKA3aTEeNIN MMOMYJISIIUH:
YHCIICHHOCTb, IUIOTHOCTb, BO3PACTHAS U TOJIOBAs CTPYKTYPa, POXKAAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSI.

Okosioruyeckasi CTpykrypa mnomyssiud. OLeHKa YHCIEHHOCTH Nonyisiuuu. JlnHamuka momynsauuu U e€ perynsuus. buormueckuit
MOTEHIMAT TONyJsiud. MoJIenmMpoBaHue JUHAMUKH MOMyJsiuu. KpuBbie pocta YMCICHHOCTH MomyJsiuu. KpuBbie BbDKHBaHUS. Perymnsius
YUCJICHHOCTH TMOTYJISAIUI: POJIb (PaKTOPOB, 3aBUCSAIINX U HE 3aBUCSIIUX OT MJIOTHOCTH. DKOJOTHUYECKHE cTpaTerun BUuIoB (1- u K-crparerun).

[TonsTHe 00 3K0NOTHYECKOM HUlle BUaa. MectooOoutanue. MHOromepHas Moiesb dKosoruueckoi Hummu Jlx. M. Xarunncona. Pazmepst
JKoJIOrHYecKoi Humm. [loTeHnumanbHas 1 peaan30BaHHAS HUIIIA.

Bun kak cucrema nmomymsiiuii. Apeainsl BUA0B. BUIIBI 1 MX KU3HEHHBIE CTPATETHH. DKOJIOTUIECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJICHUS U MUTPALMi )KUBOTHBIX. bruosornyeckue MHBa3UU 4yKepOIHBIX BUIIOB.

JleMoHcTpanuu

Iloptper: [Ix. Y. XatunHCcoH.

TaOauibl ¥ _cXeMmbl: «DKOJIOTHYECKUE XaAPAKTEPUCTUKU MOMysiumny», «[IpocTpaHCTBeHHAs CTPYKTypa MOMyJsuuu», «Bo3pacTHbie
MUpaMHJIBL  TTOMYJALUN», «CKOPOCTh 3acelieHHs IMOBEPXHOCTH 3eMJIM pPa3IHYHBIMH OpraHu3MaMu», «Mopenb sKojorundeckoi Humm Jx.
. XaTunnconay.

OGopynoBaHue: Tepoapuu PaCTCHHUM, KOJIJICKIIUN JKUBOTHBIX.

JlaGopaTopHasi padora «[IpucnocoOyieHus CEMsIH PACTCHUIH K paCCEICHUION.

Tema 9. IKo10rusi cO00IECTB. IKOJOTHYECKHE CHCTEMBI.
CoobuectBa opranu3MoB. bruoreHos u ero ctpykrypa. CBsi3u MeX/y OpraHiu3MaMu B OHOIIEHO3E.



Dkocucrema Kak oTkpbiTas cucrema (A. Jlx. Tercnn). @yHKIMOHANIBHBIC OJIOKH OPraHU3MOB B 9KOCHUCTEME: TPOIYIICHThI, KOHCYMEHTHI,
penyueHTbl. Tpoduyeckue ypoBHu. Tpoduyeckue uenu u ceru. AGnotnyeckue 610ku 3kocucreM. [TouBsl U bl B skocuctemax. Kpyrosopor
BEILIECTB M IIOTOK YHEPTHH B 9KOCUCTEME.

OCHOBHBIE [TOKa3aTeIH HIKOCUCTEMBI. briomacca 1 mpogyKius. DKOJIOrHYeCKre TUpaMUIbl YUCeNl, 0MOMacChl U SHEPIHH.

Junamuka skocucteM. Karactpopuueckue mnepectpoiiku. Dnykryanuu. HampasieHHble 3aKOHOMEPHBIC CMEHBI COOOINECTB —
cykueccud. IlepBuuHbIE U BTOPUYHBIC CYKIIECCHM M UX MPUYMHBL. AHTPOIIOTEHHBIC BO3ACHCTBHMA Ha CyKueccuu. KimmakcHoe cooOIecTBo.
BuopazHooOpasue u moJHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03P U PEK. DKOCUCTEMbI MOPEH U OKEaHOB. DKOCUCTEMBI TYHJIP, JIECOB, CTEIICH, IyCThIHb.

AHTPOTIOTeHHBIE 9KOCUCTEMBL. ATPOIKOCHCTEMA. ATrponeHo3. Pa3nudus Mex1y aHTPOIIOTeHHBIMH U ITPUPOTHBIMU SKOCUCTEMaMH.

Ypb6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucreM. l'opoxackast ¢uopa u ¢ayna. CHHaHTponM3alus FOPOJCKOH (ayHBI.
Bronornueckoe n X03HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM M yPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUSI OCHOBHBIX B3aUMOJICHCTBHI OpPraHU3MOB B HKOCHUCTeMax. Poib kackagHoro sQQexkra U BHIOB-
91UPHUKATOPOB (KIFOUEBBIX BUIOB) B (DYHKIMOHHPOBAHWUHM JKOCHCTEM. [lepeHOoC JHEepruM M BEUIECTB MEXKIY CMEXHBIMH DKOCHCTEMaMH.
VYeTounBOCTh OpraHU3MOB, MOMYJISALUNA U 9KOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT'€HHBIX BO3ACHCTBUH.

MexaHu3Mbl BO3IEHCTBHS 3arps3HEHUI Pa3HBIX THIIOB Ha CYOOPraHM3MEHHOM, OPTaHM3MEHHOM, MOMYJIIIHOHHOM H 3KOCHCTEMHOM
YPOBHAX, OCHOBBI 9KOJIOI'MYCCKOI0 HOPMHUPOBAHUA aHTPOIIOTCHHOT'O B03ﬂeﬁCTBHﬂ. MCTOZ{OJ’IOFI/IZ MOHHUTOPHHI'a €CTECTBCHHBIX 1 aHTPOIIOI'CHHBIX
9KOCHUCTEM.

JemoHcTpanun

Hoptper: A. JIx. Tencnm.

Tabauubel u_cxembl: «CTpykTypa OHOIICHO3a», «IJKOCHCTEMa IIMPOKOJIMUCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOTO Jiecay,
«DyHKIMOHAIBHBIE TPYIIIBI OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BemiecTB B 3kocucremey, «llenu nuranus (macTOuIIHas, TETPUTHAS)»,
«DKonoruyeckas MupaMuaa 4nucen», « DKoJIoruueckas mupamuga OHoMacchl», «DKOoJorHyeckas mupamMuaa sHepruny, «OopazoBanue 06010Tay,
«IlepBuunas cykueccusi», «BoccraHoBieHue jeca mocie noxapa», «IKOocHcTeMa 03epay, «ArpoueHo3», «KpyroBopoT BemiecTB M IOTOK
9HEPTHH B arporieHosey, «IIpuMepsl ypOoIKoCHCTEMY.

OG6opynoBanue: repdapuy pacTeHUH, KOJUICKIIMM HACEKOMbIX, 4ydeja NTHULl M 3Bepel, repbapuu KyJbTypHBIX M JMKOPACTYIIHMX
pacTeHuii, akBapuyM KaK MOJEb IKOCHCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onucanue ypo0oIKOCUCTEMBI».

JlaGopaTopHasi padora «/3yueHue pasHOOOpa3usi MEJIIKMX MOYBEHHBIX YWICHUCTOHOTHX B PA3HBIX 3KOCHCTEMAXY.

IKCKypeust « DKCKypCHUsi B THIMYHBIA OuoreoneHos (B ayOpaBy, OepesHsK, eJbHHMK, Ha CYXOZIOJIbHBIA WM MOWMEHHBIH JIyT, 03epo,
60110TO)».

IKCKypeus « DKCKypCHsl B arpOAKOCUCTEMY (Ha TOJI€ WIIM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — riiod6anpHas 3KocucTEMAa

Buocdepa — obuienanerapHast 000104Ka 3eMITH, TJe CYIIECTBYET WM CYIIECTBOBAJA )KMU3Hb. Pa3BuTHE MpencTaBicHuid o ouocdepe B
Tpyaax D. 3tocca. Yuenue B. . Bepnanckoro o 6uocdepe. Obnactu 6nocdeps u eé cocras. JKupoe BemecTBo Onocheps! U ero GyHKINH.

3aKOHOMEPHOCTH CylecTBOBaHUsT Orocdepnl. OcobeHHOCTH OHocdephl Kak rio0albHONH IKOCUCTEMBbI. JIHHAMUYECKOE paBHOBECHE B
o6uocdepe. KpyroBopoTsl BemecTs 1 OMOreoXuMHYeCcKHe IUKIIbI (yriaepoa, a3ota). PUTMUYHOCTS siBlIeHHI B Ouocdepe.

3onanpHOCTH Onochepsl. [TonsaTue o 6mome. OCHOBHBIE OMOMBI CYIITH: TYHIPA, XBOMHBIE Jieca, CMELIaHHbIE U [INPOKOIMCTBEHHBIE Jieca,
CTEIH, CABAHHBI, TyCTHIHU, TPOITHUECKHUE JIeca, BBICOKOTOphs. Kiumar, pacTUTeTbHbIN 1 )KUBOTHBIA MUP OHMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KHUBBIX CHCTEM, OLICHKA UX PECYpPCHOTO MOTEHIIMANa U OHOChEepHBIX (DYHKIIUH.

JemoncTpanun

Hoptpetst: B. Y. Bepuaackwii, D. 3rocc.

Tabmuupr u cxemsl: «I'eocdepsr 3emun», «Kpyrosopor aszora B mpupone», «Kpyrosopor yriepoma B mpupone», «Kpyroopor
KHCIIOpo/ia B mpupoje», «KpyroBopot Boxsl B mpupoe», «OcHoBHBIE OMOMBI cymmny, «Kimmarmaeckue mosica 3emmn», « Tyaapa», «Taiiray,
«Cwmemrannbii necy, «lllupokonucTBeHHbIi Jiecy, «Crenby, «CaBanHay, «ITycTbiHs», « Tponuueckuii gec.

O0opynoBanue: repoapuyl pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIUH KHBOTHBIX.

Tema 11. UenoBek u okpy:kaomas cpeaa

DKOJIOTMYECKUe KPU3KMChI U UX TpUUMHBIL. Bo3zaelicTBue uyenoBeka Ha Ouocdepy. 3arpszHeHHE BO3AYIIHONM cpenbl. OxpaHa Bo3ayxa.
3arpsizHeHue BoAHOU cpenpl. OXpaHa BOAHBIX pecypcoB. Paspymenune mousbl. OxpaHa MMOYBEHHBIX pecypcoB. Vi3MeHeHne KiauMmara.

AHTpONOreHHoe BO3/IefiCTBUE HA PACTUTENIbHBIN U KUBOTHBIM MUp. OXpaHa pacTUTEIBLHOIO U KUBOTHOTO MUpa. OCHOBHbIE PUHLIUIIBI
oxpaunsl ipupobl. Kpacusre kauru. Ocodo oxpansembie pupoansie Tepputopun (OOIIT). Botannueckne caibl 1 300JI0THYSCKUE TAPKH.

OCHOBHEIE TIPUHIMUIIBI yCTOﬁ‘{HBOFO PasBUTHA HYCJIOBCYCCTBA W TMIPHUPOIBI. PaI_[I/IOHaJ'leOC IpUPOAOIIOJIb30BaHUE U COXPAHCHHUC
Oronornyeckoro pazHoodpasus 3emin. OOIIHe 3aKOHOMEPHOCTH TIO0ATBHBIX IKOJIOTHYECKUX KPH3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3uca
U €r0 BEPOSTHBIEC IOCIEICTBUSL.

PazBuTuHe METONOB MOHHTOPDHHTA PpAa3BUTHS ONACHBIX TEXHOTEHHBIX MpolieccoB. CHCTEMHBIE HCCIENOBaHMS —TIepexona K
pecypcocOeperaroniell 1 KOHKYpEHTOCIIOCOOHO# HepreTrke. buonoruyeckoe pazHooOpasue u duopecypcsl. HammoHanbHble HHPOPMALIMOHHBIE
CHCTEMBI, 00eCIIeYHBAOIINE JOCTYN K MH(POPMAIUU IT0 COCTOSHUIO OTAENBHBIX BUIOB M 3KocucTeM. OCHOBBI 3KOPEaOIIHTAIINN SKOCHCTEM U
croco00B 6OPLOBI ¢ OHOTOBPEKICHUSIMHU. PEKOHCTPYKIIHMSI MOPCKUX M HA3€MHBIX 3KOCHCTEM.

JleMoHCTpanuu

Talauiiel U cxeMbl: «3arpsizHeHne aTMochepb», «3arpsisHeHNE TUAPochepb», «3arps3HeHue MouBbhy, «IlapHuKoBbIi Q) dexT», «Ocodo
OXpaHsieMble TIPUPOIHBIE TEPPUTOPUIY, «MOJIENH YIPABIIEMOTr0 MUPay.

O6opynoBanue: Gortorpadun oxpaHseMbIX pacTeHHN U )KUBOTHBIX KpacHoi kHuru Poccuiickort denepannu, KpacHoi KHUTH peruoHa.
IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O BHOJIOT'U HA YPOBHE CPEJHEI'O OBIIETI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHMS K pe3ylbTaTaM OCBOEHMs OOYYAIOIIMMUCS IIPOIPaMM CPEJHEro OOLIero oOpa3oBaHUsL:
JUYHOCTHBIE, METAIIPEIMETHBIE H IPEIMETHBIC.

B cTpyKType JIMUHOCTHBIX PE€3yJbTaTOB OCBOECHUS IPOrpaMMbl II0 OHOJIOTMM BBLAENEHBI CIEAYIOLIME COCTaBIIAIOIINE: OCO3HAHUE
00yJaroMmUMHUCs POCCHHCKON IPaKJAHCKOW MACHTHIHOCTH — FTOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSTEIBHOCTH U CAMOOMPEICICHNIO, HAIMUIHE



MOTHBAIlMU K OOYYCHHIO OHOJOTHH, IIEIECHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKAEGHWH JMYHOCTH HA OCHOBE KIIOUEBBIX LEHHOCTEH H
UCTOPUYECKUX TPAAULUA pPa3BUTUS OHOJIOTMYECKOr0 3HAHHSA, TOTOBHOCTb M CHOCOOHOCTH OOy4aroIMXcsi PYKOBOJICTBOBAThCS B CBOCH
JIeSATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MIPUCYLITUMU cucreme OHMOJIOTHYECKOTO 00pa30BaHus, HATTMIHE
MIPAaBOCO3HAHMUS SKOJIOTUYECKOH KYJIbTYPBI, CHOCOOHOCTH CTABUTH LIEJIN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MIPOTPAMMBI 10 OMOJIOTHU JOCTUTAIOTCS B €IMHCTBE Y4eOHOW M BOCTIMTATENILHOM AESTEIBHOCTH B
COOTBETCTBHHU C TPAAULHUOHHBIMU POCCUUCKUMH COLUOKYJIBTYPHBIMH, HCTOPUYECKHMHU M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
o0ImecTBe NMpaBWJIaMd W HOPMaMH IOBEAEHHS M CIIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHUS, CaMOBOCITUTAHHMS W CaMOpPA3BUTHUS, Pa3BHUTHS
BHYTPEHHEH MO3MILIMHU JIMYHOCTH, NMATPUOTH3MA U YBAKECHHUS K 3aKOHY M IIPABONOPSAIKY, YEIOBEKY TPyJAa U CTaplieMy MOKOJCHUIO, B3aUMHOTO
YBaXXEHUsI, 0EPEKHOTO OTHOILIECHHUS K KyJIbTYPHOMY HACIEIHIO U TPaJUIUsIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit deneparuu, npupojie u
OKpYyKaroIen cpese.

JIMIHOCTHBIE Pe3yNbTaThl OCBOSHHMSI yUeOHOTOo ImpeaMeTa «BHonorusy MOIKHBI OTpa)kaTh TOTOBHOCTb U CIOCOOHOCTH OOYYaIOMIUXCs
PYKOBOJICTBOBaThCS C(HOPMHUPOBAHHON BHYTpPEHHEH MMO3WIMEH JWYHOCTH, CHCTEMOH I[IEHHOCTHBIX OPHEHTALMi, MO3UTUBHBIX BHYTPEHHHUX
yOeKIeHHH, COOTBETCTBYIOMINX TPAJAUIIMOHHBIM IEHHOCTSIM POCCUICKOTO O0IECTBa, PACIINPEHUE JKH3HEHHOTO OIBITA U OIBITA JEeSTELHOCTH B
MPOIIECCE PeaTM3alui OCHOBHBIX HANPABICHUN BOCIUTATEILHON JIESTEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTb I'PAKAAHCKON TO3UIINK 00YUarOIIErocs Kak akTHBHOTO U OTBETCTBEHHOTO YJIEHA POCCHHCKOTO OOIIECTBA;

0CO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBa)KEHNE 3aKOHA U IIPABOIIOPSIKA;

FOTOBHOCTH K COBMECTHOM TBOp‘{CCKOFI JACATCIIBHOCTHU ITPU CO3JaHUN y‘{GGHLIX IIPOCKTOB, PCIICHUN y‘{C6HbIX M IIO3HABATCJIbHBIX 3aJa4,
BBITIOJIHEHUH OMOJIOTHYECKUX 3KCIIEPUMEHTOB,

CIIOCOOHOCTB OIPEEIIsiTh COOCTBEHHYIO MO3UIIUIO 110 OTHOILICHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHSTH €€;

YMEHHE YYHUTHIBATh B CBOHMX JAEHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICWCTBHS JIIOJEH C Pa3sHBIMH YOEKICHUSIMH,
KYJbTYPHBIMU HEHHOCTAMU U COLUAJIBHBIM MOJIOKCHUEM,

TFOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJIHEHHS Y4YeOHBIX, MO3HABATEJbHBIX W HCCIIEIOBATEJILCKUX 3ajad,
YBaXHUTEIBHOTO OTHOLICHHUS K MHEHHIO ONITIOHEHTOB MPH 00CYKICHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYIECKOTO COACPIKAHN;

TOTOBHOCTB K TYMaHUTAPHOM U BOJOHTEPCKOM JIEeSTEIBHOCTH;

2) NaTpHOTHYECKOr0 BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTD POCCHICKON IPaXKAaHCKOH UICHTUYHOCTH, NATPUOTH3MA, YBAKEHHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoii, TopaocTy 3a cBOM Kpai, cBoio Poanny, CBOII SI3BIK U KyJIBTYPY, MPOIILUIOE ¥ HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccnn;

LIEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEIUI0 M NaMATHUKAM INPHUPOJBI, AOCTHXKEHUsSM Poccum B Hayke, UCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIICHHBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICGHHE M pa3BUTHE OHMOJIOTHH, MOHWMAaHMs 3HA4YECHUS OMOJIOTHH B
MO3HAHUH 3aKOHOB IIPUPOBI, B JKH3HU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBa;

uzeiHas yoexxI€HHOCTh, TOTOBHOCTD K CITY’KeHHMIO U 3auure OTedecTBa, OTBETCTBEHHOCTb 32 €ro Cy150Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAHHUE J[yXOBHBIX LIEHHOCTEH POCCUIICKOTro Hapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUIECKOTO MOBE/ICHNS;

CIOCOOHOCTh OLICHMBATh CHUTYalMI0 W INPHUHAMATh OCO3HAHHBIE DPELICHUS, OPUEHTHPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

0CO3HAHHUE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3JaHHUI0 CEMbU HA OCHOBE OCO3HAHHOTO NPUHSTHS IIEHHOCTEH CeMEWHOM JKU3HU B
COOTBETCTBHH C TPATULUAMHU Hapoa0oB Poccun;

4) 3cTeTHYECKOT0 BOCTIMTAHUS

OCTECTUYCCKOC OTHOLICHUC K MHPY, BKIIIO4Yass 3CTECTUKY 6])IT3., Hay4YHOI'0 U TEXHHUYECKOIro TBOpYECTBA, CIIOpPTa, Tpy/a, OGMGCTBCHH])IX
OTHOIIICHHIA,

MOHMMaHHE SMOIMOHATBHOT0 BO3AEHCTBUS KUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPQKEHHUIO B Pa3HbIX BU/IaX UCKYCCTBA, CTPEMJICHUE MIPOSBIIATH KA4eCTBA TBOPUECKON JINYHOCTH;

5) pusnyeckoro BocnuTanus, GOPMHPOBAHUS KYJIbTYPbI 310POBbSI U IMOLMOHAIBLHOTO (JIATONOTYYHS:

MTOHUMaHHe ¥ peaH3alys 3J0pOBOTO H Oe30IIacHOTo 00pasa KU3HH (310pOBOE MUTAHKE, COONIIOACHIE TUTHEHNIECKHIX TIPABIIT U HOPM,
cOQIaHCUPOBAHHBIH PEXUM 3aHATHH M OTObIXA, peryispHas Quinueckas aKTHBHOCTB), OEPEIKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILEHHUS K COOCTBEHHOMY (DM3HYECKOMY H TICHXHYECKOMY 3JI0POBBIO;

TMMOHMMAHUEC IECHHOCTU MPaBWJI UHAUBUAYAJTBHOTO U KOJUIEKTUBHOTO 6C3OHaCHOFO TMOBCACHUSA B CUTYyallUAX, YI'POXKAIOUIUX 3JO0POBbIO U
JKU3HHU JIFOJIEH;

OCO3HAHHME MOCIEACTBUN M HENPHUATHUS BPEIHBIX IIPUBBIYEK (YIOTPEOICHUS AJIKOTOIsl, HAPKOTUKOB, KYPEHHU);

6) TPyA0BOT0 BOCHIUTAHUS:

TOTOBHOCTH K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepcTBa, TPYA0Iooue;

TOTOBHOCTh K aKTUBHOH JESITEIBHOCTH TEXHOJOTMYECKON U COIMAIbHOM HANpaBICHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, IUIAHUPOBATH
U CaMOCTOSTEJILHO BBIIOJHATD TAKYIO JA€ATEIbHOCTD;

HWHTEpeC K pa3iM4yHbIM cepam MpodecCHOHANBHON JIeATeIbHOCTH, YMEHHUE COBEpINaTh OCO3HAHHBIA BHIOOp Oyayileil mpodeccuu u
peaIn30BBIBATE COOCTBEHHBIC KM3HEHHBIC IIaHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO U caMO0OPa30BaHMIO Ha MPOTSKEHUH BCEH XKU3HU;

7) 3K0J10rM4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH 11eJIecO00pa3HOe OTHOLICHUE K MPUPO/Ie KAK HCTOYHUKY KU3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MIOBBIIICHHE YPOBHS OJKOJIOTMYECKOWH KyJIbTYPhl: HPHOOPETEHHE OIBbITa IUIAHWPOBAHUS MOCTYNKOB W OIEHKH WX BO3MOYKHBIX
MOCJIEICTBHI JIJIs1 OKPY>KAIOIIEH Cpeibl;

OCO3HAHHME III00ATBHOT0 XapaKTepa SKOJIOTNIECKHUX MPOOJIEM U ITyTeH X pelIeHNs;

CIOCOOHOCTh HCIIOJIB30BaTh IMPUOOpETaeMble MPH W3yYEHUH OHMOJIOTUM 3HAHUS M YMEHHUS TPU pEIleHHH MpoOJeM, CBS3aHHBIX C
PaLOHATBHBIM TIPHPOIONIONB30BaHUEM (COONIOJICHNE MPaBWJ IIOBEJCHUS B IIPUPOJE, HANPABICHHBIX Ha COXpaHEHHE paBHOBECHS B
9KOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpUATHE JCUCTBUHN, MPUHOCSIIINX BpPE] OKPYKAIOMIeH MPHUPOIHOW cpele, YMEHHE MPOTHO3HPOBATH HEOIArompusTHBIC
9KOJIOTHYECKHUE MOCIIECTBUS TIPEAIPUHUMAEMBIX JICHCTBUI U MPEIOTBpAIaTh UX;

HaJIMYKMEe Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIICHHUS, SKOJIOTHYECKON KYJIbTYphl, ONbITA JIEATEIBHOCTH KOJOTMYECKON HAIpaBIEHHOCTH,
YMEHUA PYKOBOJACTBOBATHCSA MMH B HO3HaBaTCJ’IbHOﬁ, KOMMyHI/IKaTI/IBHOf/’I u COLlMaﬂbHOﬁ MPaKTUKE, TOTOBHOCTHU K Yy4YaCTUIO B HpaKTHHCCKOﬁ
JIeSITeIbHOCTH SKOJIOTUYECKON HAaNpPaBICHHOCTH;



8) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOLIECTBEHHOW MPAaKTHKH,
OCHOBAHHOT'O Ha JMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIMKYJILTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIHCKOW KYJIBTYPhI KaK CPEICTBA B3AUMOJICHCTBHUS MEKIY JIFOJBMU U TIO3HAHUS MUPA;

MOHMMaHKe criendukn OUOJIOTHH KaK HAayKH, OCO3HaHUs e€ ponu B (POPMHUPOBAHUHU PALIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUN
LEJIOCTHOTO TPEJICTABICHNs 00 OKPY KAIOLIEM MHUPE KaK O €JMHCTBE MPHUPO/IbI, YEIOBEKA U 00IIECTBA, B TOZHAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
W pEICHUH MPOOJIeM COXPAHEHHUS IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTUH JUIsi COBPEMEHHOM IIMBUIIM3ALIMKU: 00ECIeueH s HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JaHNE
MEPCIICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PecypCHbIE MPOOIEMbl PAa3BUTHsI YEIOBCUCCTBA, IMOMCKA MyTEH BBIXOJA W3 MIOOAIBHBIX
9KOJIOTHYECKUX Tpo0JieM W oOecrieueHus nepexoia K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAaHHUIO TPUPOJIHBIX PECYpCOB M
(hOpMHUPOBAHUIO HOBBIX CTAHAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TIIOJIyYCHMH OWOJOTMYECKMX 3HAHWU B LENAX MOBBIILEHUS OOIICH KyJIbTyphbl, €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, KaK COCTaBHOM 4acTH ()yHKIIMOHAIBHOM IPAMOTHOCTH 00YYarOIIHUXCsl, HOPMHUPYEMOH MPH W3yUCHUH OUOJIOTHH;

IIOHUMAHHUEC CyIJ_lHOCTI/I MCTOAOB IMO3HAHUA, MCHOHbSyCMbIX B €CTECCTBCHHBIX HayKax, CHOCO6HOCTI/I UCII0JIb30BaTh HOHy‘iaCMble 3HAHUS
JUIS aHAJIM3a U O0BSCHCHUS SIBJICHUN OKPY’)KAIOIIEr0 MUPA M IPOUCXOAANINX B HEM M3MCHEHUH, YMEHHE JIeIaTh 000CHOBAHHBIC 3aKIFOUCHUS HA
OCHOBEC Hay‘{Hle ¢)aKTOB U UMCHOIIINXCA JAHHBIX C LICJIBIO l'IOJ'Iy‘{eHl/lﬂ )IOCTOBCprIX BBIBOJIOB,

CIIOCOOHOCTD CAMOCTOSITEIIBHO UCIIOIB30BaTh OMOJIOTHYECKUE 3HAHUS JUISL PEIICHUS MTPOOJIEM B PEaIbHBIX KU3HCHHBIX CUTYAIHSIX;

OCO3HAHUEC LICHHOCTHU Hay‘lHOfl JACATCIIBHOCTH, TI'OTOBHOCTH OCyLHCCTBHﬂTL l'[pOGKTHyI-O u I/ICCJ'ICZlOBaTeJ'IbCKyI-O JCSATCIIBHOCTD
WHMBUYaAJILHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M €caMOOOPa30BaHMIO, K AKTUBHOMY IMOJYYCHHIO HOBBIX 3HAHUH IO
OHMOJIOTHY B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MerarnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS yueOHOTO MpeaMeTa « BHONOrHsy BKITIOYAIOT: 3HAYUMBIE ISl POPMHUPOBAHUST MUPOBO33PEHUS
00y4arOIUXCs MEOKIUCUUILIMHAPHBIC (MEXKIPSIMETHBIC) OOILICHAYYHBIC MOHSITHS, OTPAXKAOIIHE LEIOCTHOCTh HAYYHOW KapTUHBI MHPa U
crieuUKy METOJOB IO3HAHHS, HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTHs, SIBICHUE, MPOIEecC, CUCTeMa, HAy4HBIH (akT,
OPHUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HMCCICIOBaHMC, HAOIIOICHHE, U3MCPCHHE, IKCICPUMEHT W JPYIUe); YHHBEpPCAIbHBIC
yueOHbIe elcTBUS (MI03HABATENbHbBIC, KOMMYHHUKATHBHbIC, PETYJISITUBHEIE), oOecneurnBaroiue GopMupoBanue GyHKIIMOHAIBHON IPaMOTHOCTH U
COIMATBHOI KOMIIETCHIUH 00YyYarOIIUXCsl; CIIOCOOHOCTh 00YYAIOIIMXCS NCIOIB30BaTh OCBOCHHBIC MEXUCIUILIMHAPHBIC, MUPOBO33PECHUYCCKHE
3HAHMS M YHUBEPCAIbHbBIC YIeOHbIC ISHCTBHS B TO3HABATENILHON U COLMATIBHON MPAKTHKE.

B pesynbrare wu3ydeHuss OMOJIOTMM Ha YpPOBHE CpeAHEro oOiero obOpa3oBaHusi y oOyuaromierocst OyayT chOpMHPOBaHbBI
[03HABATENIbHbIC YHUBEPCAIbHbBIC yYeOHbIE ACHCTBIS, KOMMYHUKATHBHBIC YHUBEpPCAIbHbIC yueOHbIC NeHCTBUS, PErySTUBHBIC YHUBEPCAIbHbBIC
y4eOHBIC ACHCTBUS, COBMECTHAS ICATCIBHOCT.

MerarnpeMeTHbIE Pe3yIIbTaThl OCBOSHHUS MPOTPAMMBI CPETHET0 0OIIEro 00pa3oBaHHsI JTOJDKHBI OTPAXKATh:

OBianeHHe YHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEIBLHBIMU JICHCTBHSIMU:

1) 6a30BbIe JOrHYecKUe TeHCTBHS:

CaMOCTOSITEIILHO (DOPMYJIMPOBATH U aKTYaTHU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOJIB30BaTh NP OCBOCHUM 3HAHWI MPUEMBI JIOTMYECKOTO MBIIICHHS (aHAIN3a, CHHTE3a, CPABHEHMUS, KiaccupuKaiun, 0000IIeHHs),
PacKpbIBaTh CMbICT OMOJIOTMYECKUX MOHATHH (BBIACIATD UX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATD CBS3U C APYTMMH TTOHITUSMHU);

OTIPENEeNIATh 1IN [JCSATEIBHOCTH, 3a/aBasi IapaMeTpbl M KPUTCPHU HX JOCTHIKCHHS, COOTHOCHUTH PE3yJbTAThl JESITEIBHOCTH C
MOCTaBJICHHBIMU TICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHS TS 00BsICHEHHS (DAKTOB U SIBICHUN )KUBOW TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PaCCyKACHUS (MHAYKTHBHBIC, JCAYKTHUBHBIC, 0 AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B
paccMaTpUBACMBIX SIBICHHSX, (DOPMYITMPOBATH BBIBOIBI M 3aKITFOUCHHS,

HpI/IMCHHTb CXEMHO-MOICIBbHBIC CpeﬂCTBa JJIs Hpe[lCTaBﬂeHI/lﬂ CylLlCCTBeHHbIX CBﬂ3eﬁ nu OTHOH_ICHI/If/’I B 1/13y‘laeMle 6HOHOFI/I‘{€CKHX
00BEKTaX, a TAKXKE MPOTUBOPEUNI PA3HOTO PO/JIA, BBISIBICHHBIX B PA3JIMYHBIX MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pa6aTblBaTb IJ1aH pCHICHI/Iﬂ HpO6ﬂCMbI C y‘IéTOM AHAJIM3a UMCHOIIIUXCA MaTCpI/IaJ'lebIX nu HeMaTCpl/laﬂbelX pCCprOB;

BHOCHUTBH KOPPEKTHBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJILTATOB LIEJISIM, OIICHUBATH PUCKHU TIOCIICACTBHI JICSITEIIBHOCTH;

KOOpI[l/lHI/lpOBaTb U BBIITOJIHATH pa60Ty B yC.]'lOBI/IﬂX peanbﬁoro, BI/IpTyaﬂbHOFO u KOMGI/IHI/IpOBaHHOFO BSaHMO)ICf/’lCTBl/Iﬂ;

pa3BUBATh KPEATHBHOE MBIIICHHUE TIPU PEIICHUN KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe HCCIeA0BATEIbCKIE AelCTBUSA:

BJIAJICTh HaBBIKAMH YYEOHO-MCCIIEIOBATENIBCKOM W TIPOCKTHOW JICATEILHOCTH, HABBIKAMM pa3pelleHHs MpoOJeM, COCOOHOCThIO H
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY METOIOB PEIICHUSI TPAKTUYECKUX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHHUS,

UCITI0JIB30BaATh pa3JTI/I‘{HBIG BUIBI ACSATCIIBHOCTHU 110 l'IOJ'[y‘{CHI/I}O HOBOI'O 3HaHUsA, €0 I/IHTepl'IpCTaLH/II/I, npeo6pa3OBaHmo n HpI/IMCHeHI/I}O B
Y4eOHBIX CUTYaIUsIX, B TOM YHCIIE TIPH CO3/1aHUH y4eOHBIX U COLMAIbHBIX IIPOEKTOB;

(hopMHpOBATH HAYYHBII TUI MBILIUICHHS, BJIJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMHU MOHITUSMHI U METOJIAMH;

CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a/1a4M B 00PA30BaATEILHOMN JCATCIBHOCTH U KHU3HCHHBIX CUTYAIHsX;

BBISIBIISITh TIPUUUHHO-CJICJICTBCHHBIC CBSI3U U aKTYaIM3UPOBATh 3a/1avy, BBIABHIATh THIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI JUIs
JTIOKA3aTeJIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh TApaMETPhl U KPUTSPUU PEIICHHUS,

AHAJM3UPOBATh TOJYYCHHBIC B XOJE PCIICHHUS 3a/Ja4d PE3yJIbTaThl, KPUTHUCCKH OICHHMBATh HMX JIOCTOBEPHOCTh, MPOTHO3HPOBATH
HM3MCHEHUE B HOBBIX yCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, OLICHUBATh PUOOPETEHHBIH OTIBIT,

OCYILECTBIIATD eJICHANIPABIICHHBIN TTOMCK IEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBUS B TPO(ECCHOHATILHYIO Cpely;

YMETh MIEPEHOCUTH 3HAHUS B T03HABATEIILHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEICATCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIC MWJICH, TIpe/jiaraTb OPHTHHAJIBHBIC TOJXOJbl M PEIICHUs, CTaBUTh TPOOJIEMbl M 3aJaud, JOMYCKAIOIINE
QIbTEPHATUBHBIC PEIICHUS.

3) padorta ¢ undopmanueii:



OPHEHTHUPOBAThCS B PA3NMYHBIX HCTOYHHMKaX HHGMoOpManmuu (TekcTe y4eOHOro MOcoOus, HaydHO-TIONMYJSIPHOM JIUTEpaType,
OMOJIOTHYECKUX CIIOBAPSX M CIIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MIHTEepHETE), aHaIM3UpOBaTh WHPOPMALUIO PA3IMYHBIX BUJIOB U
(dopM mpeacTaBieHUs], KPUTHYECKU OIIEHUBATH €€ JOCTOBEPHOCTH M HEMPOTHBOPEUHBOCTD;

(bopMyIMPOBaTh 3aPOChl U MPUMEHSTH Pa3IMYHble METOAB! IIPU IOHCKE U 0TOOpe Ouonornueckoil nudopmanuu, HeoOXOJUMON s
BBINTOJTHEHHS YIEOHBIX 33/1a4;

IpuoOpeTaTh ONbIT MCIOJIL30BAHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX TEXHOJOIUH, COBEPLIEHCTBOBATH KYJIbTYPY aAKTHBHOIO
HCIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BLIOMPATh ONTHMAJIbHYIO (GOpPMY IpeAcTaBlIeHUs Ouosjoruueckoil uMHpopMauuu (cxeMmsl, IpadUKH, IUArpaMMBbl,
TaOJIUIBI, PUCYHKH U JIPYTOe);

UCIIOJIb30BaTh HAyUYHBIN S3bIK B KQUECTBE CPEACTBA IpU paboTe ¢ Ouonoruueckoil nHdopmaryein: NpUMeHITh XUMHUYECKUe, GU3NIECKUe
7 MaTeMaTHYeCKHe 3HAKH M CHMBOJBI, (opMyIibl, a00OpeBHaTypy, HOMEHKIATYpPY, UCIIOIB30BaTh U MPeoOpa3oBbIBATh 3HAKOBO-CHMBOIMYECKUE
CpPEICTBa HAIJISIIHOCTH;

BJIAJICTh HAaBBIKAMH PACTIO3HABAHUS U 3aIIUTHI HH(OpMAIK, HHPOPMAMOHHOM 0€3011aCHOCTH JIMYHOCTH.

OgJiajieHHEe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€iiCTBUSIMU:

1) o61enmue:

OCYIIECTBISITh KOMMYHHKAIIMU BO BCEeX c(hepax »KU3HH, aKTHBHO y4acTBOBATh B JMAIOIe WIH JUCKYCCHH MO CYIIECTBY 00CYXIacMOit
TCMBI (ymel—me 3aJaBaThb BOHpOCbI, BBICKA3bIBATH Cy)KZ[CHI/Iﬂ OTHOCHUTCJIBHO BBIIIOJIHCHU A npeﬂnaraeMoﬁ 3ajJadu, y‘{l/ITbIBaTb I/IHTCpCCbl n
COIIACOBAHHOCTD MO3UIIUI JPYTUX YYACTHUKOB JUAJIOTA WIIH JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHbIC CpEJACTBa OOIICHUS, TMOHUMATh 3HAYCHHWE COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBCHHMS
KOH(JIMKTHBIX CUTYalui, yMETh CMsArYaTh KOH(MIMKTHI U BECTU TIEPETOBOPHI;

BJIAACTH pa3J'H/I‘JHBIMI/I CHOCOGaMI/I O6I.[ICHI/IH )5 BSaHMOHGﬁCTBHﬂ, IIOHUMATh HaMepCHI/IH }IpyFI/IX H}O)Ieﬁ, l'[pO?[B.]'lﬂTb yBameem)Hoe
OTHOIIICHUE K COOCCETHUKY U B KOPPEKTHOM (hopMe (hOpMyITMPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PCHUS C UCIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAA NesITeIbHOCTD:

MOHUMaTh ¥ HCIOJB30BATh MPEUMYIIECTBA KOMAHJHOW M WHMBUAYaJbHOW pabOTHl MpPU pEHIeHHMH OHOJOTHYECKOW MpOoOIeMBl,
000CHOBBIBaTh HEOOXOMMOCTh TIPUMEHEHHSI TPYIIIOBBIX ()OPM B3aUMOJICHCTBHSI IIPU PEHICHUH yueOHOM 3a1a4H;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JCHCTBUI C yUETOM OOLIMX HHTEPECOB U BO3MOXKHOCTEH Ka)KJOr0 WICHA KOJICKTHBA;

NIPUHAMATh LEJIM COBMECTHOM AEATENbHOCTH, OPTaHM30BBIBATH U KOOPJMHUPOBATH ACHCTBHS MO €€ TOCTH)KCHMIO: COCTABIATH ILTAH
JEUCTBHUH, pacIpeeNaTh POJIU ¢ YIETOM MHEHHUH YYaCTHUKOB, 00CYKIATh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJAa 1 KaXKIOTO YYaCTHUKA KOMAHIbI B OOLIMH pe3yNbTat 1o pa3padoTaHHBIM KPUTEPHSIM;

Ipe/IIarath HOBBIE MPOEKTHI, OLICHUBATH UJICH C MMO3HIMK HOBH3HBI, OPUTHHATBHOCTH, MPAKTHISCKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETHUECKOE IOBEACHHE B PA3IMYHBIX CHTYaUHMsX, MPOSBISATH TBOPYECTBO M BOOOpakeHHE, OBITH
WHUIHATHBHBIM.

OBJj1aieHHe YHUBEPCAJIbHBIMH PeryJISITHBHBIMH JeiiCTBUSIMU:

1) camoopranu3anmusi:

UCIIOJIb30BaTh OUOTIOTNUECKUE 3HAHUS JUISl BBISIBICHUS IIPOOJIEM U UX PEIICHUS B AKU3HEHHBIX U yUEOHbIX CUTYaLUsIX;

BBIOMpATh HA OCHOBE OMONOTWYECKMX 3HAHMII I[eJeBbIe U CMBICIOBBIC YCTAHOBKH B CBOMX JGHCTBHAX M MOCTYMKAX MO OTHOIICHHUIO K
JKUBOH MPHUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO OKPYIKAIOIIHUX;

CaMOCTOATENFHO OCYIIECTBIATH MO3HABATEIBHYIO JCATETBHOCT, BBIABIATH NPOONEMBI, CTaBUTh U (OPMyIHMpoBaTh COOCTBEHHEIE
3a7a4i B 00pa30BaTEeIbHON AESTEIbHOCTU U )KU3HEHHbBIX CUTYaLUsIX;

CaMOCTOATENFHO COCTABIATH IUIAH pEIIeHHs MNpOOTeMBI C YYETOM HMEIONIUXCS PEecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH w1
MIpeIOYTEHHH;

J1aBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacmupATh paMKH y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JIeaTh OCO3HAHHBIH BBEIOOD, apryMEHTHPOBATE €r0, OpPaTh OTBETCTBEHHOCTH 34 PEIICHNE;

OLICHUBATh NPUOOPETEHHBIH OIBIT;

CIIocoOCTBOBaTh (H)OPMHUPOBAHMIO W TPOSBICHHIO IMHPOKOI SPYANIMH B Pa3HBIX OONACTSAX 3HAHMI, IOCTOSHHO ITOBBIMIATH CBOM
00pa30BaTeNbHBII U KyJIbTYPHBII yPOBEHb.

2) CaMOKOHTPOJIb:

JTaBaTh OLEHKY HOBBIM CUTYallUsiM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIaACTh HABBIKAMH [M03HaBaTEILHOM pC(I)J'IeKCI/II/I KaK OCO3HaHHs COBECPIIACMBIX }IeﬁCTBHﬁ W MBICJTIUTCIIBHBIX IMPOLECCOB, UX PE3YJILTATOB
1 OCHOBaHWM, MCIIOIB30BaTh MPUEMBI pehIIeKCHH /ISl OLIGHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIIEHHs [0 UX CHUKEHUIO;

NIPUHUMATh MOTHUBBI M apTyMEHTHI IPYTUX IIPU aHAJIN3€E PE3YJIbTAaTOB JESTEILHOCTH;

3) npuHsATHE ceds M APYTHUX:

HNPUHUMATH ce0s1, TOHUMasi CBOM HEIOCTATKU 1 JOCTOMHCTBA;

[IPUHUMATh MOTHBBI M apTYMEHTHI JIPYTUX MPHU aHAIN3E Pe3yJIbTaTOB JeSITEIbHOCTH;
IIPU3HABaTh CBOE MIPABO M MPABO IPYTHX HA OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH ITOHMUMATh MUD C ITO3UIMHU JIPYTOT'0 YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpeaMeTHBIE pe3yNbTaThl OCBOCHUS COAEpXkKaHUs ydeOHOro mpenmera «buonorus» Ha YriayOJEHHOM ypOBHE OPHEHTHUPOBaHBI Ha
obecrieuenue npoduibHOro 00yueHus oOydarommxcsi Ouosornd. OHU BKIIFOYAIOT: CrICHU(pHUECKHE Ul OMOJIOTHN HAy4YHbIC 3HAHMS, YMCHHS U
CMoCcoOBl JEWCTBUI 1O OCBOCHMIO, MHTEPIPETAMU ¥ MPeoOpa3oBaHHUIO 3HAHWN, BHIbI JACATECIBHOCTH IO MOJYYEHHIO HOBBIX 3HAHUA M HX



IPUMCHCHUIO B Pa3JIMYHBIX y‘IC6HHX, a TaK)KXC B PCAJIbHBIX J»XMW3HCHHBIX CHUTYyalUAX. Hpe,Z[MeTHLIC PEe3yabTaThl MPEACTABJICHBI IO TOJaM
H3YyUCHUA.

IIpenmerHbie pe3ynbTaThl OCBOCHUS yueOHOTO rpeamera «buonorus» B 10 Ki1acce 10KHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTD 3HAHUHM O MecTe M POJIM OWOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHWU E€CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, B IO3HAHMM 3aKOHOB INPHUPOJBI U PEIICHUH NPOOJIEM palMOHAIBHOTO IMPHUPOIONOIb30BAHMS, O BKIAJE POCCHICKHX H
3apyOCIKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHHE CUCTEMOW OMOJIOTMYECKUX 3HAHWI, KOTOpas BKJIIOYAET: OCHOBOMOJATAIOIIUEe OMOJOrHYECKHe TEPMUHBI U TOHSATHS (KHU3Hb,
KJIETKA, OpTaHM3M, MeTadOoJIM3M, TOMEOCTa3, CaMOPETyJISILIUs, CaMOBOCIIPOM3BEICHHE, HACIEICTBEHHOCTh, H3MEHYNBOCTD, POCT M Pa3BHTHE),
ouonornueckue teopun (kierounas teopus T.IlIBanna, M. lllneiinena, P. BupxoBa, xpoMocomHas Teopusi HaciencTBeHHOCTH 1. Moprana),
yuenust (H. 1. BaBuiioBa — 0 1meHTpax MHOr00Opasus U MPOUCXOXJICHHUS KyJIbTYpHBIX PACTCHHIT), 3aKOHBI (€MHOOOPa3Hs MOTOMKOB IEPBOTO
MOKOJICHUSI, pACIICIJICHNS, YUCTOTHI TaMET, HE3aBUCHMOTO HacienoBaHus [. MeHens, TOMOJIOTHYECKUX pSJIOB B  HACIIEJACTBCHHOM
mmenunBoctr H. V. BaBunoa), mpuHIUIBE (KOMITTIEMEHTAPHOCTH);

BJIAAC€HHUC OCHOBHBIMU METOJaMH HAYYHOT'O IMO3HAHUs, UCIIOJIB3YCMbIX B 6I/IOHOFI/I‘16CKI/IX HUCCICO0BAHUAX KHBBIX O61>CKTOB (onncal-me,
n3MepeHue, HaOroIeHUe, SKCIIEPUMEHT);

YMEHHUE BBIACJATE CYLUICCTBEHHBIC TIIPU3HAKU: BHUPYCOB, KJIICTOK IIPOKAPUOT U DYKAPUOT, OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHM3MOB, B TOM 4HCJE OaKTepuii, rpuOOB, PacTEHHH, JKUBOTHBIX U YEIIOBEKA, CTPOCHHUSI OPraHOB M CHCTEM OPraHOB PACTCHUI, )KUBOTHBIX,
YEeJIOBEKA, MPOIECCOB JKU3HEICATCILHOCTH, IPOTEKAIOIINX B OPraHU3MaX PaCTCHUH, )XKUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHA
BelIecTB (MeTaboIn3M), IPEBPAIICHUS] SHEPTUH, OPOKEHHs, aBTOTPOPHOTO U TeTepOTPOPHOrO THIIOB MUTaHHS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO32, MeH03a, IaMeTOreHe3a, 3MOpPHOreHe3a, MOCTIMOPHOHAIBLHOTO PAa3BUTHS, Pa3MHOXKCHHS, WHAWBUAYAILHOTO DPa3BUTHS OpraHU3Ma
(oHTOTrEeHE3a), B3aNMO/ICHCTBIS T€HOB, T€TePO3UCa, HCKYCCTBEHHOIO 0TOOPA;

YMEHHUEC YCTaHABJIMBATh B3aUMOCBA3U MCKAY OpraHouJaMH KICTKH U HX d)yHKHI/IHMI/I, CTPOCHUEM KIICTOK Pa3HBIX TKaHEH M HX
GYHKIHMAME, MEXIy OpraHaMi U CUCTEMaMH OPraHOB Y PacTeHUH, )KUBOTHBIX M YeIOBeKa M MX (DYHKIHUSIMH, MEXKIY CUCTEMaMH OPTraHOB U UX
GyHKIMAMH, MEXKIY STallaMd OOMEHa BEIIECTB, TallaMU KJIETOYHOTO IIMKJIA M JKU3HEHHBIX IMKIOB OPTaHM3MOB, dTalaMu SMOPHOHAIBLHOTO
Pa3BUTHS, TEHOTHIIOM H ()eHOTHUIIOM, (PEHOTHIIOM U (aKTOPaMK Cpellbl OOUTAHUS,

YMEHUE BBIABIIATH OTINUUTEIbHbBIC IPU3HAKHN J)KUBBIX CUCTEM, B TOM YHCII€ PACTEHUH, )KUBOTHBIX U YEJI0BEKa;

YMEHHE HCIIOJIb30BATh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJOTHIO U CHMBOJIUKY JUIS JIOKA3aTENIbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMAaTHUECKUX TPYIIIT;

YMEHHE pelaTh OWOJIOTMYeCKHe 3a/a4M, BBIABIATH NMPUYMHHO-CIIEJACTBEHHBIE CBS3M MEXAY HCCIeyeMbIMH OHOJIOIMYECKUMU
MPOIIECCAaMH U ABJICHUSMHU, JEIaTh BbIBOJIBI U IIPOrHO3bI HA OCHOBAHUU TOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHbIE W NpaKTHYECKHe paboThl, COOMIOAATh NpaBWiia NpU padore ¢ y4eOHBIM M JabopaTOpHBIM
000pyI0BaHHEM;

YMEHHUE BBIJIBUTATh TMIIOTE3bI, MPOBEPSTh MX HKCIEPHUMEHTAIBHBIMHU CpPEeICTBAMHU, (GOpMYIHpyYs II€7b HCCIEeIOBAHUS, aHAJIU3HPOBAThH
MOJyYEHHbIE PE3yJIbTaThl U JIeJIaTh BBIBObI;

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIIEIOBATENbCKON paboTe 1Mo OMOJIOTHH, SKOJIOTHM M MEAMIUHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX
HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABIATH MTOJTYUYSHHBIC PE3YJIbTAThl HA YUCHNIECKUX KOH(EpeHIUIX;

YMEHHE OIICHUBATh ATUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIICAOBAaHMKA B 00JacTH OHOJIOTMM M MEIUIMHBI (KJIOHHPOBaHHE,
HCKYCCTBEHHOE OIIJIOZIOTBOPEHNE, HATIPABICHHOE N3MEHEHNE TeHOMA 1 CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBISTH OCO3HAHHBIM BBHIOOp Oynymied mnpoQeccHOHANBHONH JIESATEeIbHOCTH B 00JacTH OHMOJIOTHH, MEIUIIMHBI,
OMOTEXHOJIOTHH, BETEPUHAPHHU, CETBCKOTO XO3SHCTBA, NMUIIEBON MPOMBIIIIEHHOCTH, YIIyOIATh MO3HABATENBHBIH WHTEPEC, HANpaBICHHBIN Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccun U IPOJODKEHHE OMOJOIMYECKOro OO0pa3oBaHUs B OpPraHM3alMAX CPEIHEro
Mpo(ECCUOHATIBHOTO U BBICIIIETO 00pPa30BaHMUS.

IIpenmerHbIe pe3ynpTaThl OCBOSHHS yaeOHOTOo mpenMeTa «bromorus» B 11 kiacce q0KHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTb 3HAHUM O MECTE U POJM OHOJIOTHU B CHCTEME €CTECTBEHHBIX HayK, B (JOPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAyYHOH KapTHHBI MHUpA, B IMO3HAHHU 3aKOHOB NMPUPOJIBI U PEIICHHH SKOJIOTHYECKUX MPOOJIEM UYellOBEYeCTBA, a TAKKE B PELICHHH BOIPOCOB
PalMOHAIBLHOTO TIPUPOJIOIOIIBL30BAHNUS, U B (DOPMUPOBAHUH IIEGHHOCTHOTO OTHOIICHUS K MPUPOAE, OOIIECTBY, YEJIOBEKY, O BKJIAAe POCCUHCKUX U
3apyOeKHBIX YIEHBIX-OHOIIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHUEC BJIAJACTH CUCTEMOM 6l/lOHOFI/I‘ICCKl/lX 3HaHI/Il71, KOTOpas BKJIIOYACT ONPCACICHUA W IOHMMAaHUE CYIIHOCTHU OCHOBOITOJAraromimnx
OMOJIOTHYECKHX TEPMUHOB W TIOHATHH (BHI, JKOocHCTeMa, Owocdepa), Ouoiormueckue Teopun (dBonmonmonHas Tteopus Y. [lapBuHa,
CUHTETHYECKast Teopus dBoJronun), yueHus (A. H. CeBepiioBa — o myTsX ¥ HanpasieHusx 3pomonnu, B.W. BepHanackoro — o 6rocdepe), 3aKOHbI
(renetnyeckoro paBHoBecust JDk. Xapam u B. BaitOepra, 3apoxsimeBoro cxoicrta K. M. bapa), npaBmma (munumyma O. JIubuxa,
9KOJIOTUYECKOW TTMPaMUIbI SHEPTHH), TUIoTe3bl (Tunore3a «mupa PHK» V. 'unbepra);

YMEHHUE BIIa/IETh OCHOBHBIMH METOJAMU HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMbIMH B OMOJIOTHUECKUX HCCIEJOBAHUAX JKUBBIX OOBEKTOB U
9KOCHCTEeM (ONHCaHue, U3MEPEHNE, HaOII0ACHHE, IKCIIEPUMEHT), CII0cO0aMH BBISIBICHUS 1 OLIGHKH aHTPOIIOTCHHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBLICNSATH CYIICCTBEHHBIC NPH3HAKU: BUIOB, OMOT€OIIEHO30B, SKOCHCTEM M OMOCOEpbl, CTAOWIN3UPYIOUIETO, IBHKYIIETO U
Pa3pBIBAIONIETO €CTECTBEHHOI'O OTOOpa, AJIONATPHYECKOTO0 W CHMIATPUYECKOTO BHIAOOOPAa30BaHUS, BIMSHHS BIKYIIUX CHJI JBOJIOLMHU Ha
reHO(OH/I TOMYJIALUH, TPUCIIOCOOIEHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepeIOBaHUs HAIpPaBJICHHH SBOJIOIUH, KPYTOBOPOTA BEIIECTB U
MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBSI3M MEXK]Iy MTPOIECCAaMU IBOJIIOIMH, JIBHKYIIMMHI CHIAMH aHTPOIOr€He3a, KOMIIOHEHTAMH Pa3JInYHbIX
9KOCHCTEM U MIPUCTIOCOOJICHNUSIMH K HUM OPTaHU3MOB;

YMEHHUE BBISBIATh OTIMYUTENIBHBIC IPHU3HAKU JKUBBIX CHCTEM, IMPHUCIIOCOOJICHHOCTh BUAOB K Cpeie OOMTaHHsA, a0MOTHYECKHX U
OMOTHYECKHX KOMIIOHEHTOB HJKOCHCTEM, B3aUMOCBS3EH OpPraHM3MOB B COOOIIECTBAX, AHTPOIOTCHHBIX M3MEHEHHMH B JKOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE HCIHOJB30BAaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHUECKYI0 TEPMHHOJIOTHIO W CHMBOJIMKY ISl JOKA3aTENbCTBa POJCTBA
OpPraHU3MOB PA3HBIX CHCTEMATHUECKUX TPYII, B3aUMOCBS3M OPraHM3MOB M Cpelbl OOMTaHMs, €IMHCTBA YEIOBEYECKUX pPac, HEOOXOIUMOCTH
COXPaHEeHHUs] MHOr000pa3us BUZOB U SKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOIBI U YeIIOBEUECTBA,

YMEHHE peliaTh OWOJIOTMYeCKHe 3a/]a4M, BBIABIATH NMPUYMHHO-CIICJACTBEHHBIC CBS3M MEXAY HCCIeIyeMbIMH OHOJIOIMYECKUMU
MIPOLIECCAMHU U SIBIICHUSMH, €NIaTh BBIBOABI ¥ IPOTHO3bI HA OCHOBAHUH TIOJIy4Y€HHBIX PE3yJIbTaTOB,;

YMEHHUE BBINOJHATH JIAOOPATOPHbIE W NpPaKTHUECKHE paboThl, COOMIOAATH NpaBWiia NpU paboTe ¢ y4eOHBIM M JabopaTOpHBIM
000pyI0BaHHEM;

YMEHHUE BBIJIBUTATh TMIIOTE3bI, MPOBEPSTh MX HKCIEPHUMEHTAIBLHBIMH CpPEICTBAMU, (GOpMYIHpYs II€Tb UCCIECIOBAHUS, aHATH3HPOBAThH
TI0JTyYeHHBIE PE3YJIbTAThI U JIeNIaTh BHIBOIBI;



YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIIEIOBATEIBCKON paboTe Mo OMOJIOTHH, SKOJOTHH U MEAMIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX
HAaYYHBIX OOILIECTB, U MYOJIMYHO MPEACTABIATH T0JIyYCHHbIE PE3YJIbTAThl HA YYEHUUECKUX KOH(DEPEHIHSX;
YMEHHE OICHUBATh THUIOTE3bl U TEOPUU O MPOMCXOXKJICHUU KM3HM, YEJIOBEKA M YECJIOBEUCCKHX pac, O MPUYMHAX, TOCICACTBUSIX U
croco0ax mpeaoTBpaIleHus rII00aIbHBIX U3MEHEHMH B Onocdepe;
YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oyayieil npodeccHoHaTbHOH ACATETLHOCTH B 00JacTH OWOJIOTHH, HKOJOTHH,
MPUPOIONIONIB30BaHUS, MEJAUIUHBI, OMOTEXHOJIOTHH, NICUXOJOTHH, BETEPUHAPHH, CEIICKOTO XO03MCTBA, MUIIEBOI MPOMBIIUIEHHOCTH, yIITyOJIsTh
MO3HABATEILHBII HHTEPEC, HAITPABICHHBI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIEH MPO(ECCHHU U MTPOI0JIKEHUE OHOIOTHIECKOT0 00pa3oBaHUs
B OpPraHMU3alUsAX CPEAHEro MPO(ECCHOHAIBHOTO U BBICILIEr0 00pa30BaHMUsL.

TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3znennos u tem KommyecTBo yacos ‘ DJIEKTPOHHbBIC
/I IIPOTPaMMBI Bcero | Konrponbnbie | Ilpakrtuueckue (poBsre)
paboTHI paGoTHI o0pa3oBaTeNbHbIC
pecypcehl
1 ‘ buonorus kak Hayka ‘ 1 ‘ ‘ ‘ ‘
2 ‘}KI/IBHe CHCTEMBI U UX U3yUECHUE ‘ 2 ‘ ‘ ‘ ‘
3 ‘ buonorus knerku ‘ 2 ‘ ‘ 0.5 ‘ ‘
4 ‘XI/IMI/I‘{CCKaﬂ OpraHu3arys KIeTKH ‘ 10 ‘ ‘ 1 ‘ ‘
5 ‘CTpOeHI/Ie U QYHKIUH KIETKH ‘ 8 ‘ ‘ 2 ‘ ‘
6 ‘O6MCH BEIIECTB U NPEBPAIICHUE SHEPTUU B KIIETKE ‘ 9 ‘ ‘ 1 ‘ ‘
7 Hacnencreennas nundopmanus 1 peanusanus e€ B 9 0.5
KJIETKE
8 ‘)I(HaHeHHLH‘/'I LUK KJIETKH ‘ 6 ‘ ‘ 1 ‘ ‘
9 ‘ CrtpoeHue ¥ QyHKIIMHA OPraHU3MOB ‘ 17 ‘ ‘ 1.5 ‘ ‘
10 ‘ Pa3zMHOkeHUE U pa3BUTHE OPTaHU3MOB ‘ 8 ‘ ‘ 1.5 ‘ ‘
11 |I'enetnka — Hayka O HaCIE€ACTBEHHOCTH U 2 0.5
HU3MCHYMBOCTH OPTraHU3MOB
12 ‘ 3aKOHOMEPHOCTH HAaCJIEICTBEHHOCTU ‘ 10 ‘ ‘ 1 ‘ ‘
13 ‘ 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU ‘ 6 ‘ ‘ 1 ‘ ‘
14 ‘ I'eneruka yenoseka ‘ 3 ‘ ‘ 0.5 ‘ ‘
15 ‘ Cenekuys OpraHu3MOB ‘ 4 ‘ ‘ 1 ‘ ‘
16 ‘BI/IOTGXHOJIOFI/IH U CHHTETHIECKast OHOIOTHS ‘ 4 ‘ ‘ ‘ ‘
17 ‘ PesepBHOE Bpems ‘ 1 ‘ ‘ ‘ ‘
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME ‘ 102 ‘ 0 ‘ 13 ‘ ‘
11 KJIACC
Ne | HammenoBanue pa3nesoB U TEM IPOrPAMMBI KonungecTBo yacos ‘ DJIEKTPOHHBIE
/m Bcero| Konrpoubsnslie | [Ipakruueckue (poBsre)
paboTeI paboTeI 00pa3oBaTeIIbHBIE
pecypcehl
1 |3apoxneHue u pa3BUTHE 3BOJIOLUOHHBIX NIPEJCTABICHUN B 4
Ouonoruu
2 ‘ Mukpo3BorOIHs U €€ pe3ynbTaThl ‘ 14 ‘ ‘ 2 ‘ ‘
3 ‘ MaxkposBoitonys 1 €€ pe3ybTaThl ‘ 6 ‘ ‘ ‘ ‘
4 ‘ [IponcxoxneHne u pa3BUTHE )KU3HHA HA 3eMIie ‘ 15 ‘ ‘ 1.5 ‘ ‘
5 ‘ [IponcxoxneHne 4enoBeKa — aHTPOIIOT€HE3 ‘ 10 ‘ ‘ 1 ‘ ‘
6 | Oxonorus — Hayka 0 B3aUMOOTHOLIEHUSX OPraHU3MOB U 3 0.5
HaJIOPTaHU3MEHHBIX CHCTEM C OKpY’Kalolle cpenoit
7 ‘OpraHmeI U cpefia OOUTaHUs ‘ 9 ‘ ‘ 1.5 ‘ ‘
8 ‘ DKOJIOTUs BUAOB U MOIYJISIUT ‘ 9 ‘ ‘ 0.5 ‘ ‘




9 ‘BKOHOFI/ISI co00IIECTB. DKOJIOIUUECKHE CUCTEMBI ‘ 12 ‘ ‘ 0.5 ‘ ‘
10 ‘ buocdepa — rmobaneHas sKocucTeMa ‘ 6 ‘ ‘ ‘ ‘
11 ‘I‘IGHOBCK M OKpYJKarollas cpena ‘ 6 ‘ ‘ ‘ ‘
12 ‘ PeseprHoe Bpemst ‘ 8 ‘ ‘ ‘ ‘
OBIIEE KOJIMYECTBO YACOB 10 [IPOTPAMME ‘ 102 ‘ 0 ‘ 75 ‘ ‘
MOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
No Tema ypoka KommuectBo wacos ‘ JlaTa DNEeKTpOHHBIE
n/m Bcero| Konrponbabie| [IpakTudeckue| U3y 1CHNA 1uQpoBbIe
paboTsI paboThI o0pa3oBaTeNbHbIC
pecypchl
1 Buosorus kak KOMIUIEKCHas HayKa M Kak 4acTh 1
COBPEMEHHOTO 00IIECTBA
2 ‘)KI/IBLIG CHCTEMBI M UX CBOMCTBA ‘ 1 ‘ ‘ ‘ ‘ ‘
3 ‘YPOBHeBaﬂ OpraHHU3alMs KUBBIX CHCTEM ‘ 1 ‘ ‘ ‘ ‘ ‘
4  |Hcropus OTKpBITUS U U3ydeHus KneTku. Kneroynas 1
TeopuUst
5 |Metoasl MONEKyISpHOH U KJICTOYHOH OHOIOTHH. 1 0.5
IIpaxTuyeckas pabota «M3ydyeHne MeTonoB
KIIETOYHOH OMonmorun (xpomarorpadus,
anekrpodopes, nuddepeHuuansHoe
neHrpudyruposanue, [111P)»
6 | XUMHYECKHH COCTaB KIETKU ‘ 1 ‘
7  |MunepanbHble BENIECTBA KIETKH, UX OHOTIOrHYIecKas 1
ponb
8 | Opranudeckne BemecTBa KIETKH — OCIKH. 1 0.5
Jlab6opaTopHas padora «O6HapyKeHUE OENKOB ¢
IIOMOUIBIO KAYECTBEHHBIX PEAKLUIDY
9 ‘ CoiicTBa, knaccupukaiys u QyHKIHHA OCTKOB ‘ 1 ‘ ‘ ‘ ‘ ‘
10 ‘ OpraHndeckre BelecTBa KIETKH — YTIJIEBOJIbI ‘ 1 ‘ ‘ ‘ ‘ ‘
11 ‘ Opranuyeckue BEIECTBA KIETKU — JUIIUIbI ‘ 1 ‘ ‘ ‘ ‘ ‘
12 |Hyxnennossie xkucnotsl. JJHK u PHK. JlabopaTopras 1 0.5
pabota «MccnenoBaHue HyKIEHHOBBIX KUCTIOT,
BBIJIEJIEHHBIX U3 KJIETOK Pa3IN4HbIX OPraHU3MOBY
13 |Crpoennue n pynknun ATD. [Ipyrue 1
Hykineosuarpudocdarsl (HTD)
14 | CexBenuposanue JIHK. Meronsl reHOMuKH, 1
TPaHCKPUITOMUKU, IPOTEOMHKHU
15 ‘MGTOZ[I)I CTPYKTYpHOU Ononoruu ‘ 1 ‘ ‘ ‘ ‘ ‘
16 ‘ Tunel xnerok. ITpokapuoTnyeckas KneTka 1
17 | Crpoenue sykaprotuueckoi knetku. Ilpakrudeckas 1 0.5
pabota «/3yueHre CBOWCTB KJIECTOUHOU MEMOpaHbBI»
18 ‘ IToBepxHOCTHBIH anmnapaT KJIETKH ‘ 1 ‘ ‘ ‘ ‘ ‘
19 |OnHoMeMOpaHHBIE OPraHOUIbI KIETKH. 1 0.5
INpaktuueckas paboTa «M3yuenne IBHKEHNS
LUTOIIa3MBbl B PACTUTEIIBHBIX KIETKaX)»
2( |IlomyaBTOHOMHBIE OPTaHOMABI KIETKH: MUTOXOH/IPHH, 1 0.5
ractusl. JlJaboparophas padora «VccnenoBanue
IU1a3MOJIK3a U JEMIa3MOJIH3a B PACTUTENbHBIX
KJIEeTKaX»
21 ‘HGMCM6paHHbIC OpPraHOM/bI KJIETKH ‘ 1 ‘ ‘ ‘ ‘ ‘
22 ‘ Ctpoenue u GyHKIUH sapa ‘ 1 ‘ ‘ ‘ ‘ ‘
23 |CpaBHuTENbHAS XapaKTEPHCTHKA KIIETOK 3yKapHOT. 1 0.5
JIabopaTopHas pabota «M3yuyeHne cTpoeHHs KIETOK
PAasJIMYHBIX OPraHU3MOBY»
24 ‘ AccUMWISIINA U JUCCUMMIIALIASA — JIBE€ CTOPOHBI ‘ 1 ‘ ‘ ‘ ‘ ‘



Metabonu3Ma. Tunsl oOMeHa BeulecTs. JlJabopaTopHast
pabota «/3ydeHre KaTaTUTHYECKOH aKTUBHOCTH
(epMeHTOB (Ha IpUMepe aMUIIa3hl WU KaTaaas3bl)»

25 | DepMeHTaTUBHEIN XapaKTep PEAKLUH KJIETOYHOrO 1 0.5

MeTabonu3ma. JlabopatopHas padota «3yueHue

(epMEHTATUBHOTO PaCIIENIEeHUs IEPOKCUIa

BOJIOPO/IAa B PACTUTENBHBIX U JKMBOTHBIX KJIETKAX)
26 ‘BEHKI/I-aKTI/IBaTOpH 1 OENKH-HHTHOUTOPEI ‘ 1 ‘ ‘ ‘ ‘ ‘
27 ‘ABTOTpO(bHLH‘/’I TUIl 0OMEHA BELECTB ‘ 1 ‘ ‘ ‘ ‘ ‘
28 ‘ ®doTocuHTeE3 ‘ 1 ‘ ‘ ‘ ‘ ‘
29 | Xemocunres. Jlaboparopras pabora «CpaBHeHHE 1 0.5

TpoIIeccOoB (OTOCHHTE3A U XEMOCHHTE3a»
3( |AHadpoOHBIE OpraHU3MBbl. Busl 6poskeHus. 1

Jla6opaTopHas padora «CpaBHEHHE IIPOLIECCOB

OpOKEHHs U JIbIXaHUs»
31 |AspobHBIE OpraHU3MBI. DTaIbl S3HEPTETHIECKOTO 1

obMeHa
32 |OHeprus MeMOpaHHOIO IpaJueHTa MpoToHoB. CHHTE3 1

AT®: padora npoToHHO#t AT®-crHTa3BI
33 ‘PeaKm/m MaTpUYHOrO CHHTE3a ‘ 1 ‘ ‘ ‘ ‘ ‘
34 ‘ Tpanckpunuus — MaTpuysslii cunre3 PHK ‘ 1 ‘ ‘ ‘ ‘ ‘
35 ‘ Tpancnsanmsa u e€ sTansl ‘ 1 ‘ ‘ ‘ ‘ ‘
36 |Kommposanue ammuOKHCHOT. PONb prbocoM B 1

6uocuHTe3e Oenka
37 ‘ Opranun3zanys reHoMa y IpOKapuoT U 9YKapuoT ‘ 1 ‘ ‘ ‘ ‘ ‘
38 |MonekynspHble MEXaHU3MbI SKCIIPECCHU T€HOB Y 1

JYKapuoT
39 |Bupyckl — HEKJIETOYHBIE (POPMBI )KU3HU U 1 0.5

obnurarHeie mapa3utel. [IpakTrueckas pabora

«Co3/1aHne MOJIENU BUPYCay
4() |BupycHsle 3a0071€BaHus YENOBEKA, )KUBOTHBIX, 1

pacTeHwuit
41 ‘HaHOTeXHOHOI‘I/II/I B OMOJIOTHH U MEULINHE ‘ 1 ‘ ‘ ‘ ‘ ‘
42 ‘)KI/BHeHHLHZ LUKJI KJIETKH ‘ 1 ‘ ‘ ‘ ‘ ‘
43 ‘ManHqHLH‘/'I cunre3 JHK ‘ 1 ‘ ‘ ‘ ‘ ‘
44 |Xpomocomsl. JlabopaTtopras pabora «3yuenue 1 0.5

XPOMOCOM Ha FOTOBBIX MUKPOIIpENapaTax»»
45 ‘}Iene}me KJIETKM — MHTO3 ‘ 1 ‘ ‘ ‘ ‘ ‘
46 |Tunsl knerok. KapuokuHes ¥ IMTOKUHES. 1 0.5

JlaGoparopnast pabota «HabmroneHne MuTo3a B

KJIeTKaX KOHYHMKA KOPEIIKa TyKa (Ha TOTOBBIX

MHKpPOIIPENapaTax)»
47 ‘Perynﬂum JKM3HEHHOT'O LIUKJIA KIIETOK ‘ 1 ‘ ‘ ‘ ‘ ‘
48 ‘ OpraHusM Kak eJMHOE 110 ‘ 1 ‘ ‘ ‘ ‘ ‘
49 |Txanu pactenuit. Jlaboparopnas pabora «/3yuenue 1 0.5

TKaHEeW pacTeHUi»
5(0 |Txanum xMBOTHBIX U denoBeka. JlabopaTopHas pabora 1 0.5

«M3y4eHne TkaHeH )KUBOTHBIX)»
51 |Opransl. Cuctemsl opranos. JlabopaTopHas paboTta 1 0.5

«HM3yueHne opraHoB BETKOBOTO PACTEHHS»
52 ‘ Omnopa Tena opraHu3MoB ‘ 1 ‘ ‘ ‘ ‘ ‘
53 ‘ JIBr>xeHre OpraHu3MoB ‘ 1 ‘ ‘ ‘ ‘ ‘
54 ‘ IInTanne opraHn3MoB ‘ 1 ‘ ‘ ‘ ‘ ‘
55 |IluTanue MO3BOHOYHBIX )KUBOTHBIX. 1

ITumieBapuTenpHas CUCTEMA YETI0BEKa
56 ‘ JlbIxaHue opraHu3MoB ‘ 1 ‘ ‘ ‘ ‘ ‘
57 ‘Z[LIXS.HI/Ie MO3BOHOYHBIX KHBOTHBIX U Y€JIOBEKA ‘ 1 ‘ ‘ ‘ ‘ ‘
58 ‘ TpaHCTIOPT BEIIECTB y OPraHU3MOB ‘ 1 ‘ ‘ ‘ ‘ ‘




59 |KposenocHas cucTreMa 03BOHOYHBIX KUBOTHBIX U 1

YeII0BEKa
60 ‘BBIHCJ’IGHI/IG Y OpraHU3MOB ‘ 1 ‘ ‘ ‘ ‘ ‘
61 ‘ 3amura y opraHu3MOB ‘ 1 ‘ ‘ ‘ ‘ ‘
62 ‘I/IMMyHHaH CHCTEMa YEJI0BEKa ‘ 1 ‘ ‘ ‘ ‘ ‘
63 ‘Pai}ﬂpa)KI/IMOCTL U PETYJISIUA Y OPraHu3MOB ‘ 1 ‘ ‘ ‘ ‘ ‘
64 |I'ymopanbHas peryisanus U SHIOKPHHHAsS CUCTEMA 1

JKUBOTHBIX U YEJIOBEKA
65 ‘ ®DopMBbl pa3MHOKEHHs OPTaHU3MOB ‘ 1 ‘ ‘ ‘ ‘ ‘
66 ‘ ITonosoe pasMHOXeHHE ‘ 1 ‘ ‘ ‘ ‘ ‘
67 |Merio e | | | |
68 |TI'amerorenes. O6pa3zoBaHHE U PA3BUTHE MOTOBBIX 1 0.5

keTok. JlJaboparopnas paboTa «M3ydenue cTpoeHus

IIOJIOBBIX KJIETOK Ha FOTOBBIX MHKPOIIPEnapaTax»
69 |MuauBuayansHoe pa3BUTHE OPraHM3MOB — 1

OHTOICHE3
70 |3axymagxa OpraHoB U TKaHEH M3 3apOJIBIIIEBBIX 1

JHCTKOB
71 |Poct u pa3sutne xuBoTHBIX. JlabopaTopHast padoTa 1 0.5

«BpIABIEHNE IPU3HAKOB CXOACTBA 3aPOAbIILIEH

ITO3BOHOYHEIX JKMBOTHBIX»
72 | Pa3MHOXeHue U pazBuTue pacTeHHid. JlabopaTopHas 1 0.5

pabota «CTpoeHne OpraHoB Pa3MHOMEHHS BBICIIHX

pacTeHun»
73 | HcTopus CTaHOBJIEHMS ¥ Pa3BUTHS TCHETHKU KaK 1

HAYKH
74 | OcHOBHBIE IOHATHS U CUMBOJIbI T€HETHUKH. 1 0.5

Jlab6opatopHas padora «/Ipo3oduna kak 00bEKT

TEHETHYECKHUX MCCIIEN0BaHNI
75 |3aKOHOMEPHOCTH HACJIEA0BAHUS IPU3HAKOB. 1 0.5

Monorubpuanoe ckpemusanue. [Ipakriuyeckas

pabora "3ydeHne pe3ynpTaToB MOHOTHOPHIHOTO

CKpeUIMBaHUs Y 1p0o30Quibl"
76 |LluTomornueckue OCHOBBI MOHOTUOPHTHOTO 1

CKPEIMBAHUS
77 | Anamusupytouee ckpemypanye. Hernonnoe 1

JOMUHHMPOBAHHUE
78 |Aurubpunnoe ckpeniuBanue. [Ipaktuyeckas paboTa 1 0.5

«M3y4eHne pe3yapTaToOB JUTUOPHIHOTO

CKPELIMBAHUS Y IPO30(HIIBI)
79 |LluTomoruueckue OCHOBBI JUTHOPHIHOTO 1

CKpELIMBAHUS
80 ‘ CrenneHHoe Hace0BaHNE NPU3HAKOB ‘ 1 ‘ ‘ ‘ ‘ ‘
81 ‘ XpoMOCOMHas TEOPHsL HACIIEACTBEHHOCTU ‘ 1 ‘ ‘ ‘ ‘ ‘
82 ‘ I'eneruxa nona ‘ 1 ‘ ‘ ‘ ‘ ‘
{3 ‘reHOTI/IH Kak IIeJIOCTHAs CUCTeMa ‘ 1 ‘ ‘ ‘ ‘ ‘
84 |I'eneTuueckuii KOHTPOJb Pa3BUTHS PACTCHUA, 1

JKUBOTHBIX U YEIIOBEKA
85 ‘I/I3M6H‘IHBOCTB IPU3HAKOB. BUIbI H3MEHUMBOCTH ‘ 1 ‘ ‘ ‘ ‘ ‘
86 ‘ MonudukaoHHas H3MEHIHBOCTD ‘ 1 ‘ ‘ ‘ ‘ ‘
{7 |BapnanuoHHBIN A M BapHallMOHHAsA KPHUBAs. 1 0.5

JlaGoparopHast pabora «HccienoBanue

3aKOHOMEPHOCTEH MOIN(UKAIIIOHHOIH

u3MeH4nBOCTH. [locTpoenne BapuallmOHHOIO paja u

BapHALlMIOHHON KPUBOW»
88 |I'enoTunnyeckas n3meHUHBOCTh. KoMOMHATHBHAS 1

HU3MEHYUBOCTh
89 |MytarmonHas n3smMeHunBOCTb. [IpakTHyeckas paboTa 1 0.5

«MyTtauuu y Apo30(d Uil (Ha TOTOBBIX
MHKpOIpernaparax )




O( |3aKOHOMEPHOCTH MyTallMOHHOI'O MPOIEcca. 1
OnHreHeTnKa u SIIMreHOMHKa

01 |I'emeruxa uemoseka. [IpakTideckas paboTa 1 0.5
«CocTaBlICHUE U aHAJIU3 POJOCIOBHOI»
9?2 | MeTtobl MEAUIMHCKON FE€HETUKU ‘ 1 ‘
03 |3HadyeHME MEUIMHCKON TE€HETHKHU B 1
MIPEAOTBPAIICHHH U JICUSHUH T€HETHIECKHX
3a00JieBaHuUil yenoBeka
04 |OcHoBHBIe MOHATHSA cenekuuy. JlabopaTopHas pabora 1 0.5
«U3yyeHne copToB KYJIbTYPHBIX PACTEHHI H TIOPO]
JOMAIIHUX KUBOTHBIX»
05 |Mertonsl cenekoHHON paboTsl. JlabopaTopHas 1 0.5
pabota «/3y4eHre METOIOB CENCKIUH PACTCHHI»
06 |OCTMXCHUS CEeNeKINH PACTCHUN U )KHBOTHBIX. 1
IIpaktuyeckas padora «IIpuBUBKa pacTeHUI
97 |CoxpaHeHHe, U3yUYEHUE U UCII0JIb30BAHUE 1
TeHETHYECKHX PECypcoB
08 |buorexHonOrNa Kak HayKa M OTpacib IPOU3BOJCTBA. 1 0.5
Ipaktuyeckas padbota «3ydyeHne 00bEKTOB
OHOTEXHOJIOTHI
99 ‘ OcCHOBHBIE HAMPaBJIEHHs CHHTETHYECKO OHonoruu ‘ 1 ‘ ‘ ‘ ‘ ‘
100‘ XpoMocOMHas ¥ FeHHast MHKEHEPUs ‘ 1 ‘ ‘ ‘ ‘ ‘
101 ‘ MeaunuHckie OHOTEXHOIOTUH ‘ 1 ‘ ‘ ‘ ‘ ‘
102/ Pe3epsHsiit ypok. IToBTopenue, o6o6muieHue, 1
CHCTeMaTH3alMsl 3HaHUI
OBUIEE KOJIMUECTBO YACOB I10 [IPOTPAMME ‘ 102 ‘ 0 ‘ 13.5 ‘ ‘
11 KUIACC
Ne Tema ypoka KonuuectBo yacos ‘ JHata DNEeKTPOHHBIE
/i Bcero| KonTponbhbie| [Tpaktuueckue| 13y 1€HAA mposie
PaboTEI PaBoTEI o0pa3oBaTenbHbIE
pecypchl
1 | DBosronmonnas Teopust U. Jlapsuna ‘ 1 ‘ ‘ ‘ ‘ ‘
2 | IBmKyIIHMe CHITBI ABOITIOIMHK BHIOB 1Mo Y. JlapBumy ‘ 1 ‘ ‘ ‘ ‘ ‘
3 |Bopnba 3a cylecTBOBaHNE, ECTECTBEHHBIN W HCKYCCTBEHHBINH OTOOD ‘ 1 ‘ ‘ ‘ ‘ ‘
4 | @opMHpOBAHHIE CHHTETHIECKOM TEOPHUH 3BOJIOLMU ‘ 1 ‘ ‘ ‘ ‘ ‘
5 | Drarsl 3BOJMIOIMOHHOTO MPoLecca: MUKPOIBOIIONHS M MAKPOIBOTIOIHS ‘ 1 ‘ ‘ ‘ ‘ ‘
6 | Ilomymsius — deMeHTapHas eIUHUIA BOJIOIINU ‘ 1 ‘ ‘ ‘ ‘ ‘
7 |3akoH renermyeckoro paBuosecus k. Xapau, B. BaitnOepra. JlJabopaTopHast 1 0.5
pabota «BpIsBIICHIE U3MEHYMBOCTH y 0COOEH OIHOTO BUIa»
8 | DmemenTapHbIe (HAKTOPHI IBOIIOIIUA ‘ 1 ‘ ‘ ‘ ‘ ‘
9 | Dddexr ocHoBarens. IpPekT OyTHIIOUHOTO TOPIIBIIIKA ‘ 1 ‘ ‘ ‘ ‘ ‘
10 | Murparnuu. V3051 mOMyJIsnii: reorpadudeckast, GHoIorHaecKas ‘ 1 ‘ ‘ ‘ ‘ ‘
11 |EcrecTBEHHBIH 0TOOP — HAIPABIIAIOIINM (haKTOP SBOIOIIUH ‘ 1 ‘ ‘ ‘ ‘ ‘
12 |TTosmoBoi#t 0T60Op ‘ 1 ‘ ‘ ‘ ‘ ‘
13 | TIprcmioco6IEHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MHKPOIBOJOIIAH. 1 0.5
JlaGoparopHast pabora «/3yuenne apoMop0o30B U UANOAJANTAIIMN Y
PaCTEeHUIA ¥ KUBOTHBIX)
14 | TIpumepbl MPUCTIOCOOICHNH y OPraHu3MOB: MOP(OIOTHYECKHUE, 1 0.5
¢usnonorunyeckue, OMOXMMHUYECKHUE, OBeAeHYeckue. JlaboparopHas pabora
«[IpucnocobIieHns1 OPraHU3MOB U HX OTHOCHTEIIbHAS LIENIECO00PA3HOCTH»
1 0.5

15 | Bup, ero kputepun u cTpykrypa. Jlaboparopras padora «CpaBHEHHE BHIOB 1O
MOP(HOIOTHIECKOMY KPHTEPHIO

ﬂ CrpykTypa BHIa

17 | Bumoobpa3oBaHue Kak pe3ysibTaT MUKPO3BOJIOLUT

18 | CBsI3b MHKPOJBOIIOINH U SITHIEMHAOIOTHH

19 MaKpOBBOJIIOI_[I/ISI. [TaneoHToNIOrHYECKHE METOIBI M3Yy4YCHUA 3BOJIFOOHUA

20 | BuoreorpaduyecKie METOIbI H3YUCHHUSI SBOIFOLIIN

21 | DMOPHOIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHUESCKHE METOIbI U3y UCHUSI
9BOJIOLUH

22 | MoneKynspHO-TeHeTHIECKHe, OHOXMMHYCCKHE U MATEMAaTHIECKUE METO/IBI
W3YYeHUsI HBOJIOIUN




23 1 O6Iue 3aKOHOMEPHOCTH SBOJTIOIHH

24 AL[aHTI/IBHaH paauanus. HepaBHOMe’pHOCTB TEMIIOB 3BOJIFOLIUHA

25 | Hay4Hble THIIOTE3bI IPOUCXOXKICHHS JKU3HH Ha 3emiie

27 | OcHOBHBIE ATalbl HEOPraHWYECKOW IBONIOLUH

26 | JloHay4HBIC IPEICTABICHHUS O 3aPOXKACHUH )KU3HU ‘

28 | T'UHOTE3bI 3aPOXKIACHUS KHU3HU

29 |Hcropus 3eman U MeTOIbI €€ u3yuenus. Jlaboparopuas pabota «M3yuenue u
OITCaHHE UCKOMAEMBIX OCTATKOB JAPEBHUX OPTaHM3MOBY»

0.5

30 | HauanpHbIE 3TAIIbI OpFaHI/I‘{eCKOﬁ 9BOJIIOIUH ‘

ﬂ DBOJIOLHS DYKAPUOT ‘

32 | OCHOBHBIE ATAITBI BOJIONUH PACTUTEIbHOTO Mupa. [IpakTrdeckas padora
«M3yuenue 0coOCHHOCTEH CTPOCHHS PACTCHUH pa3HBIX OTICIOB)»

0.5

33 | OCHOBHBIE STAITBI YBOJIOIUH KHBOTHOTO MHPa ‘

34 | DBomronus KUBOTHEIX. [IpakTHueckas pabora «M3ydenne ocoOeHHOCTEMH
CTPOCHUS TIO3BOHOYHBIX JKUBOTHBIX»

0.5

35 |Pa3BHUTHE U3HHU HA 3eMIIE IO dpaM U epHOIaM

36 | MaccoBble BRBIMHPAHHUS — YKOJOTUIECKHE KPUIUCHI POIILIOTO

37 | CoBpeMeHHBIN IKOJIOTHIECKHI KPU3HC, €0 0COOCHHOCTH

38 | CoBpeMeHHas CHCTEMa OPraHMYECKOTO MUPa

39 |OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIBI OPTAaHU3MOB

40 | AHTpOTIONTOTHS — HayKa O YeIOBeKe

41 | Pa3BuTHE TIPEACTABIEHHIA O TIPOMCXOKIACHUN YETOBEKA

«I/I3yquHe oco0eHHOCTEH CTPOCHHUS CKCJICTA YCJIOBEKA, CBSI3aHHBIX C
IPAMOXOXKIACHUECM)

43 | JIBwKyIie CHIIBI aHTPOIIOTEHE3a

44 | CooTHOIIEHHE OUOIOIMYECKHUX U ConMaJIbHBIX d)aKTOpOB B aHTPOIIOTCHE3C

45 | OcHOBHBIE CTaJIuM aHTPOIIOTCHE3a

46 |TlaneoreHeTHKa M MaJcOreHOMHUKA

47 | DBoJTIOIKSI COBPEMEHHOT'O YeIOBeKa

48 |YenoBeueckue packl. [IpakTuueckas padorta «/3yueHne IKOITOTHUSCKUX
aJlanTanui 4eJ0BeKa

0.5

49 | MexXTuCIuIIMHApHbIe METOBI AHTPOTIOIOTHH

42 |Mecro yenoBeKa B CHCTeMe OpraHmdeckoro mupa. Jlaboparophast pabora

50 | 3aporkeHne ¥ PA3BUTHE SKOJIOTHH

51 | Metoas! akosiorun. Jlabopatopras pabota «M3ydeHue METO0B
9KOJIOTMYECKUX HCCICAOBAHUID

0.5

52 |3HayeHuE YKOJIOTMUYECKUX 3HAHUM I YEI0BEKA ‘

53 | Dkomoruveckue GakTopbl ‘

54 | A6notnueckue pakropbl. CBET Kak dKojgornueckuii pakrop. JlabopaTopHast
paboTa «BbIsiBiIeHHE NPUCTIOCOOICHHI OPTraHU3MOB K BIIUSHUIO CBETA»

0.5

55 | Abnotudeckue (akTopsl. TemmepaTypa Kak 3KOJIOTHYECKHH (akTop.
JlaGoparopHast pabora «BeIsiBiIeHHE TIPUCTIOCOOICHUI OPraHU3MOB K BITHSIHUIO
TEMIIEPATypPBD»

0.5

56 | Abnotndeckre (akTopbl. BiIakHOCTB Kak 9KOIOrHYECcKHit (hakTop.
JlaGoparopHast pabota « AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUIN M3 pa3HbIX
MeCT OOUTaHU

0.5

57 | Cpenpl 0OMTaHHS OPraHU3MOB

59 | XKusHeHHbIe (OPMBI OPraHU3MOB

58 | BHOJIOTHYECKHE PUTMBI ‘

M Buotnueckue GakTops

61 |3HaueHne GMOTHYECKUX B3aUMOICHCTBHI TS CYHIECTBOBAHUS OPTaHU3MOB B
cpene oOuTaHus

62 | DKONOTUYECKHE XapaKTEPUCTUKH MOMYIISIIHH ‘

63 | OCHOBHBIE MTOKA3aTE M MOMYJISIIUN: YUCICHHOCTb, ITIOTHOCTh, BO3PACTHAS U
110JIOBasi CTPYKTypa

64 | OCHOBHBIC TIOKA3aTENH MOMYJISIIUH: POXKIAEMOCTh, IPHPOCT, TEMIT POCTa,
CMEpPTHOCTb, MUTPAIIUU

ﬂ DKONOrHYecKasi CTPyKTypa MOy ISILHH ‘

66 | JluHaM¥Ka MOIYJSILMY U e€ PeryIsiius ‘

67 | KpuBbIe pocTa YHUCICHHOCTHU MOMy isinuy. KprBble BBDKHBAHUS ‘
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ﬂ Okonoruyeckas Huma Buja. JlJabopatopHas padora «lIpucrnocodnaeHus ceMsH 1 0.5
pacTeHUH K pacCeNICHUION
ﬂ Bup xak cucrema nomynsanuit ‘ 1 ‘ ‘ ‘ ‘ ‘
M 3aKOHOMEPHOCTH MOBEICHHSI U MUTPALIUH )KHUBOTHBIX ‘ 1 ‘ ‘ ‘ ‘ ‘
M Co00111eCTBO OpraHU3MOB — OHOLICHO3 ‘ 1 ‘ ‘ ‘ ‘ ‘
E DKkocucTeMa Kak OTKPHITas CHCTEMa ‘ 1 ‘ ‘ ‘ ‘ ‘
E KpyroBopoT BenecTB U MOTOK SHEPTUU B IKOCHCTEME ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ OCHOBHBIC TOKa3aTeNIN SKOCHCTEMEI ‘ 1 ‘ ‘ ‘ ‘ ‘
E OKOJIOrHYecKre MHPAMHIE ‘ 1 ‘ ‘ ‘ ‘ ‘
E VI3MeHeHHs cOOOILIECTB — CYKIECCHU ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ IpuposHbIe SKOCHCTEMBL. DKOCHCTEMBI 03P U peK. DKOCHCTEMbI MOpEH 1 1

OKEaHOB
M IIpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, IIyCThIHb ‘ 1 ‘ ‘ ‘ ‘ ‘
E AHTPOIIOTeHHBIE 9KOCHCTEMBI ‘ 1 ‘ ‘ ‘ ‘ ‘

Ypb6oskocuctemsr. [Ipaktrueckas pabora «3yueHue u onucanue 1 0.5

ypOOIKOCUCTEMBD»

3aKOHOMEPHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMO/ICHCTBHII OPraHM3MOB B 1

IKOCUCTEMAX

MexaHN3MEI BO3AEHCTBUSA 3aTrpsI3HEHHI Pa3HBIX THIIOB HA CyOOpPTraHM3MEHHOM, | |
| OpraHM3MEHHOM, MOMNYJISIMOHHOM H 9KOCHCTEMHOM yPOBHSX
ﬂ buocdepa — obmennaneTapHas 000104ka 3eMau ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ VYuenne B. 1. Bepraackoro o 6nocdepe ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ 3aKOHOMEPHOCTH CYIeCTBOBaHMS OHOCheph ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ KpyroBopoThI BEIIEeCTB U OMOTCOXMMUYCCKUE TUKITBI ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ 30HaNBHOCTH OHOC(epbl. OCHOBHBIC OMOMBI CYIITH ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ YcroitunBocTh 6Hocheps! ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ DKOJOTUYECKHe KPU3HUCHI ¥ UX TIPHYHHBI ‘ 1 ‘ ‘ ‘ ‘ ‘
M BosneiictBue uenoseka Ha 6uochepy ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ AHTpPONIOTEeHHOE BO3CICTBHE HAa PACTHTEIEHBIA M )KHBOTHEIH MUP ‘ 1 ‘ ‘ ‘ ‘ ‘
E OxpaHa IPUPOJIBI ‘ 1 ‘ ‘ ‘ ‘ ‘
E OCHOBHBIC IPUHITAIIBI YCTOHYNBOTO Pa3BUTHS YEIOBEYECTBA M IPHPOJIBI ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ PanmoHansHOE NPUPOIONOIE30BaHNE H COXPAHEHNE OUOIOTHYECKOTO 1

pasHooOpasus 3eMiin
ﬂ O60061menne o TeMe «MHUKPOIBOIIONHS U €€ pe3yIIbTaThD) ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ O006mmenune o TeMe «MaKpOIBOITIOIHS 1 €€ Pe3yIbTaThD» ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ O006menue no teme «IIponcxoxeHne U pa3BUTHE )KU3HH Ha 3eMIIe» ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ O6006menne no Teme «I[IporcxoxaeHne YeIoBeKa — aHTPOIIOTCHE3) ‘ 1 ‘ ‘ ‘ ‘ ‘
ﬂ O6006mieHne 1Mo Teme «IKOJIOTHs — HayKa O B3aUMOOTHOIIEHUSIX OPraHU3MOBY ‘ 1 ‘ ‘ ‘ ‘ ‘
m O606menue mo TeMe «OpraHu3Mel M cpeJia OOMTaHUDY ‘ 1 ‘ ‘ ‘ ‘ ‘
M O6o61IeHne 0 TeMe « DKOJIOTHS BUJIOB U TTOITYJISIIIHIDY ‘ 1 ‘ ‘ ‘ ‘ ‘
M O6o6uieHune o Teme «bruocdepa — riodanbHast SIKOCUCTEMa» ‘ 1 ‘ ‘ ‘ ‘ ‘

| 102 | 0 15 |

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

MPOBEPAEMbIE HA ET'3 MO BMONOI Y TPEEOBAHWNA K PE3YNITATAM OCBOEHWA OCHOBHOW OBPA3OBATESILHOW NMPOrPAMMEbI CPESHETO O

BLLErO OGPA3OBAHMA

MPOBEPSEMOro

Kon

TpedoOBaHMS

IIpoBepsiemblie TpeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHOM NPOIrPaMMbl
cpeaHero odiero o0pazoBaHus

C(bOpMPIpOBaHHOCTI) 3HaHHUIA O MECTe poi OHOJIOTUH B CHCTEME €CTECTBEHHBIX Hayk, B
Cl)OpMHpOBaHI/II/I COBpeMeHHOﬁ eCTeCTBeHHOHay‘IHOﬁ KapTHUHBI MHUpa, B ITO3HAHUH 3aKOHOB
OpUpobl UM PEUICHUU JKU3HECHHO BaXXHBIX  COLUAJIBHO-3THYECKUX, JOKOHOMHUYECKUX,
OKOJIOTUYECCKUX npo6neM YCJIOBCUECTBA, a TAKXXE€ B PCUHICHUU BOIIPOCOB pPAHMOHAIBHOI'O
MIPpUPOOIIOIBL30BaHUS, B q]OpMPIpOBElHI/II/I LHEHHOCTHOI'O OTHOIIEHUS K IIPHUPOJIE, O6IJ.I€CTBy,
YCJIOBEKY, O BKJIAJIC DOCCHﬁCKHX )48 33Dy6€)KHBIX y‘{éHI)IX — OHMOJIOTOB B PA3BUTHE OHOJIOTHHI

Brnagenne cucreMoil 3HaHHIT 00 OCHOBHBIX METOJaxX HAay4YHOTO IIO3HAHUS, MCIIONB3YEMBIX B
OHMOJIOTHYECKUX HCCIICIOBAHUSX JKHBBIX OOBEKTOB M SKOCHCTEM (ONHUCAaHHE, M3MEpPEHHE,
MPOBEIEHNE HAOJIIOICHHI); CIIOCOOaMH BBISIBJICHHS M OILIEHKH aHTPOIOTE€HHBIX W3MEHEHHH B




Kon
NpoBepPsieMoOro
TpeOoBaHMs

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBblI
cpeaHero oo1uero odopa3oBaHus

TPUPOJE.
YMCHHG BBIIBUT'aTh TUIIOTE3EI, HpOBepHTL nux SKCHepI/IMeHTaJ'IbHLIMI/I CpeI[CTBaMI/I,
Cl)OpMyJ'IPIpyS[ OeJIb HCCIICOOBaHUA, aHa.TII/ISI/IpoBHTL l'IO.TIy‘{eHHLIe pe3yJ’ILTaTI)I H Jej1aThb
BBIBOJBI.
BBIﬂBJ'IeHI/IC 3aBUCHUMOCTH Me)K[Iy I/ICCJ'ICI[yeMLIMI/I BCIIMYWMHAMMU, 06’B$ICH6HI/IC HOHy‘{eHHHX
peSyHBTaTOB nu CI)OpMyJ'IPIpOBaHI/IC BBIBOJOB C HCIIOJIB30BAHUECM Hay‘IHI)IX HOHﬂTMﬁ, Teopnﬁ n
3aKOHOB

YMmenue BIIAJICTh CHUCTEMOiA OHMOJIOrHYECKHUX 3HaHUH, KOTOpast
BKJIFOYACT: OCHOBOIIOJIAraloIne OHOJIOTHYECKUE TEPMHMHBI W IOHATHS (KW3Hb, KIIETKA,
TKaHb, OPraH, OpraHu3M, BUJI, OMYJISALHS, SKOCHCTEMa, OUOIIeHO3, Orocdepa; MeTabon3M,
romeocras, KJICTOYHBIH HMMYHHUTET, OWOCHHTE3 O€jKa, OWOIOJUMEphI, JTUCKPETHOCTH,
caMoperyJisius, CaMOBOCIIPOHM3BEICHHE, HACJICICTBEHHOCTb, HU3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT M Pa3BUTHUE);

Ouonornueckue Tteopuu: KierouHas teopus 1. IlIBanma, M. lllneiinena, P. Bupxosa;
KJIOHAJIBHO-CeJIEKTUBHOTO MMMyHHTeTa 1. Dpimx, V.M. MeunukoBa, XpOMOCOMHasl TEOPHs
HacienctBeHHocTH T. Moprana, 3akoH 3apojsiiieBoro cxonctsa K. Bapa, sBomtorronnas
teopus Y. JlapBuHA, CHHTETHYECKAsl TCOPHsI SBOJIOLUH, TeopHs aHTpororenesa Y. JlapsuHa;
teopusi 6uoreonienoza B.H. Cykauépa; yuenue H.M. BaBuiioBa o LeHTpax MHOrooOpasus u
MPOMCXOXKICHUS KyJIbTYpPHBIX pacTeHui, yueHue A.H. CeBeprioBa o MyTsAX W HAIPaBICHHUIX
sBoJrouH, yuenue B.U. Bepuaackoro — o 6uoctepe);

3aKOHbI (€IMHOOOpa3usi IIOTOMKOB IIEPBOTO IOKOJICHUS, PACIICIUICHUS TPHU3HAKOB,
HE3aBHCHMOIO HACJIe[OBaHMsl Mpu3HaKoB [. MeHJens; CIEIUICHHOTO —HacJeIOBaHUS
MPU3HAKOB ¥ HAapyLICHHs CIEIUIeHns TeHoB T.MopraHa, TrOMOJIOTHYECKHX PpSIOB B
HaciencTBeHHo m3menunBoctu H.M. BaBwioBa; renernueckoro pasHosecust k. Xapau u
B. Baiin6epra; 3apozpimeBoro cxoicrsa K. Bapa; Ouorenerndeckuii 3akon 3. ['exkensi, O.
Mirosuiepa);

MPUHLHUIBI (YUCTOTHI FAMET, KOMIJIEMEHTAPHOCTH);

npasuwia (Muaumyma FO. JInbuxa, FKOIOrHYECKON MUpaMUIbI YUCEIT, OHOMACCHI M SHEPTUH);
runotessl (koauepBarHoi A.W. Omnapuna, nepsuunoro Oynbona k. XosaeiHa, MUKpochep
C. ®okca, pudozuma T. Uek)

YMeHue pemars NOMCKOBbIE OHMOJOTMUECKHE 3aJauM; BBIABIIATH MPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIEeIyeMbIMI OHOJOTHYECKMMH OOBEKTaMH, HPOLECCAMU W SIBICHUSIMH;
JIeJ1aTh BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJYUEHHBIX PE3YJIbTaTOB;

COCTaBJIATh TEHOTUITMYECKUE CXEMBl CKPEIIMBAHUS JUIS PA3HBIX THUIIOB HAC/IEJI0BAHUSA
MPU3HAKOB Y OPIaHU3MOB, COCTABIIATh CXEMbI IIEPEHOCA BELIECTB M SHEPTUM B SKOCHUCTEMaX
(1IN U TAHWUs, [TUIIEBHIC CETH)

VYMeHHEe yCTaHAaBIMBAaTh B3aHMOCBSI3M MEXAY CTPOCHHEM H (YHKUMSAMH: OPraHOUJIOB,
KJIETOK pPa3HbIX TKaHEH, OpraHaMM M CHUCTEMaMH OpPraHOB y pAacTeHHH, >KUBOTHBIX H
4eJIoBeKa; MEXKIy JTallaMH OOMEHa BEILIECTB; JTalaMM KJIETOYHOIO IMKIA U JKM3HEHHBIX
LUKJIOB OPraHM3MOB; 3TalaMM 3MOPHOHAIBHOTO PA3BUTHUs; T€HOTHIIOM H (PEHOTUIIOM,
(eHotunoM u akTopamu cpeabl OOMTAHUS; MPOLECCAMU SBOJIOLUHU; ABIKYIIHUMH CHIAMU
AHTPOIIOreHe3a; KOMIIOHCHTAMH PAa3NUYHBIX 3KOCHCTEM WU IIPUCIOCOOJICHHUSMH K HHM
OpraHu3MOB

YMeHue BBIICIATh CYIIECTBCHHBIC TPH3HAKH:

CTPOCHHS BUPYCOB, KJIETOK HPOKAPHOT W JYKApUOT; OJHOKICTOYHBIX M MHOTOKJICTOYHBIX
OpraHU3MOB, BU/IOB, OMOTEOIIEHO30B, 3KOCUCTEM M OUOC(EpPbI; CTPOCHUSI OPTraHOB M CUCTEM
OpraHOB PaCTEHHIA, )KHBOTHBIX, YEJIOBEKA; MPOLIECCOB XKH3HEACIATEIBHOCTH, IPOTEKAIOIIHX B
OpraHmM3Max pacTeHHH, J>KHBOTHBIX H 4EJOBEKa; OMOJOTMYECKHX MPOLECCOB: OOMeHa
BelIeCcTB (MeTabon3M), HHGOpMAMK 1 NPEBPALLCHUS] SHEPIUU, OpOXKEHHs, aBTOTPO(YHOTroO
U reTepoTpoHOr0 THUMOB HHTaHHUSA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa,  OMOpHOreHe3a,  MOCTIMOPHUOHAIBHOIO  Pa3BUTUS,  Pa3MHOKCHHS,
HMHANBUYalIbHOTO PA3BUTUsI OPraHu3Ma (OHTOTeHe3a), B3aUMO/CIHCTBHS [€HOB, FeTEPO3HCa;
JECTBHIl MCKYCCTBEHHOr0 O0TOOpa, CTaOMIM3HMPYIOLIETo, IBIIKYINETO M PasphIBAIOLIETO
€CTECTBEHHOr0 0TOOpa; a/IONATPUYECKOr0 M CUMIIATPUYECKOT0 BUA000PA30BaHUS; BIUSIHUSL
JBIDKYLIMX CHJI 3BOJIFOLMH HA TeHO(OH[ MOIMYJIALNH; HPUCHOCOOICHHOCTH OPraHU3MOB K
cpene OOMTAaHMS, YCPEAOBAHMS HAMPABICHHIl SBOJIIOLMH; KPYyrOBOPOTA BEIIECTB M MOTOKA
9HEPIHUH B DKOCHCTEMAX

CdopMHUpOBaHHOCTE yMEHHSI BBIACIATH CYLICCTBCHHBIC MNPH3HAKH BHPYCOB, KIETOK
[POKAPHOT M JYKApHUOT; OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHM3MOB, BHJIOB,
OUOTeOIIEHO30B 1 YKOCHCTEM;

0COOCHHOCTH MPOLECCOB OOMEHA BEIIECTB M IPEBPALCHUs SHEPTHH B KIIETKE, (HOTOCHHTE3a,
[UIACTHYECKOT0 M JHEPreTMYecKoro  OOMeHa, XEMOCHHTe3a, MHTO3a,  MeiHo3a,
OIUIOIOTBOPCHHS, PA3BUTUS M PA3MHOXKCHHS, HHIMBHAYAIbHOTO pa3BUTHS OpraHH3Ma
(oHTOTEHE3a), OOpBOBI 3a CYIIECTBOBaHHME, ECTECTBEHHOrO OTOOpa, BHI000pa3oBaHUS,
[IPUCTIOCOOIEHHOCTH OPraHW3MOB K CpeAe OOMTAHWS, BIMSHHS KOMIIOHCHTOB 3KOCHCTEM,
AQHTPOIIOTCHHBIX M3MEHEHHH B JKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB U
TpeBpalleHus YHEPruK B bnocdepe

‘VYMeHHe UCIob30BaTh COOTBETCTBYIOIINE apryMEHTHI, 6PIOHOFI/I‘IeCKyIO TEPMHUHOJIOTHIO U
CUMBOJIMKY JUIS AO0Ka3aTeJIbCTBa POJACTBA OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIII,
B3aUMOCBA3H OPraHu3MOB U CPCIIbL 0OUTAHHUS, CIVMHCTBA YCJIOBCYCCKHUX pac, HeO6X0[II/IMOCTI/I




Kon IIpoBepsiemble TpeOOBaHUSA K NIPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro OCBOCHMS OCHOBHON 00pa30BaTe/IbHOM MPOIrpPaMMbl
Tpe0oBaHus cpeaHero o0mero 00pa3oBaHus

310pOBOTO O6pa3a JKU3HH, COXpaHCHUS pa3Hoo6pa3Hﬂ BUOB U DKOCHCTEM KaK YCJIOBHUA
COCYIIECTBOBAHUS IIPHUPOABI K YEJIOBECUCCTBA

YmMenue KPUTUYECKU OLICHUBATH I/IHClJOpMaLH/[}O GHOJIOrHYECKOTO CoAEpIKaHUs,
HUHTEPIIPETUPOBATE DJTUYCCKUE AaCIIEKTbI COBPEMEHHBIX I/ICCIISI[OBaHI/Iﬁ B 6I/IOHOI‘I/II/I,
MCIUIHUHE, 6MOT6XHOJ'[0FI/H/[; paccMaTpuBaTh I00aIbHbIE  9KOJIOTHYECKUE Hp06HCMLI
COBPEMEHHOCTHU CbOpMI/IDOBaTB 110 OTHOIICHWIO K HUM C06CTBCHHYIO TTO3UIIHIO

MNEPEYEHb 3NIEMEHTOB COAEP>XXAHWA, NPOBEPAEMbIX HA EI3 MO BNONOTrnn

Kon
1

IIpoBepsieMblil 3JIeMEHT COAEPKAHUS

Bbuonorus kak Hayka. JKuBbIe CHCTEMBI H UX HN3YUYCHHUC

1.1

CoBpeMeHHast OHOJIOTHS — KOMIUIEKCHAs Hayka. bronorndyeckne Hayku

1 u3yvaeMble IMH IpoOiieMsl. DyHIaMeHTAIbHEIE, TIPUKIIAIHEIC U IOMCKOBBIE HayYHBIE HCCIEIO0BAHUS B OHOJIOIHHL.

3Hauenue Ouosiornu B (OPMHPOBAHWY COBPEMEHHOI €CTECTBEHHO-HAYYHOHW KapTWHBEI Mupa. IIpodeccun, cBszaHHble ¢ OHonorueil. 3HaueHne
OHOJIOTHH B IPAKTUUECKOMN AESTEIbHOCTH YeJIOBEKa: MEHIIMHE, CEIbCKOM X035CTBE, IPOMBIILICHHOCTH, OXPAaHEe IIPHPOJIBI

1.2

JKuBBIE CHCTEMBI KaK IpeIMeT u3ydeHus: Ouosoru. CBOMCTBA KUBBIX CUCTEM: €JJMHCTBO XMMHYECKOIO COCTaBa, IMCKPETHOCTh U LIEJTOCTHOCTS,
CJIOXKHOCTh M YNOPAJZOYEHHOCTh CTPYKTYpPBI, OTKPHITOCTb, CAMOOPraHHU3allus, CAMOBOCIIPOU3BENEHHUE, Pa3IPaKMMOCTh, H3MEHUMBOCTh, POCT U
pa3BUTHE.

YPpOBHM OpraHu3alMU KMUBBIX CHCTEM: MOJIEKYJISIDHBIN, KJIETOYHBIM, TKAHEBBIH, OpPraHM3MEHHBIH, IOMYJIAIMOHHO-BUIOBOM, 3KOCHCTEMHBIN
(6uoreoneHoTH4eckuii), Onocdepusrid. Ilporneccsl, mpoucxoasdmue B KUBbIX cucteMax. OCHOBHBIE NpHU3HAKHM JkMBoro. JKusHp kak (opma
CYIIECTBOBAHUS MaTepPUH

1.3

Merons! Gronorudeckoit Hayku. HabmroneHue, n3amMepenue, SKCepuMeHT, CUCTeMaTH3alus, MeTaananu3. [IoHsTHe 0 3aBUCHMON M HE3aBHCHMOIT
nepeMeHHoW. [TnanupoBanue skcnepumenTa. [loctaHoBka M npoBepka runore3. Hynesast runoresa. IToHsTHe BBIOOPKH M €€ JOCTOBEPHOCTb.
Paz6poc

B OHMONOrMYecKuX NaHHBIX. OLEHKA JOCTOBEPHOCTH IMOJIYYCHHBIX Pe3yJbTaToB. [IpHUMHBI MCKaXCHMS Pe3yJbTaTOB dKcrepuMmeHTa. Ilonsrtue
CTATHCTUYECKOTO TECTa

KiteTka kak GHOJIOTHYECKasi CHCTEMa

2.1

Knetka — cTpykTypHO-(YHKIMOHAIbHAs eauHuna xuBoro. Vcropust otkpeitus kierku. Padorer P.I'yka, A. JleBenryka. Knerounas teopust
(T. llIBanH, M. Illneiinen, P. BupxoB). OCHOBHbBIE OJIOKEHUSI COBPEMEHHOI KJIETOUYHOMN TEOPUH.

MeTozbl MOJIEKYJISIPHOH U KJIETOYHOH OMOJIOTMN: MHKPOCKOITHs, XpoMartorpadus, 31eKTpodopes, METO MEUEHBIX aTOMOB, Ju(depeHinansHoe
LIEHTPH(YTHPOBaHKE, KYJIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUH COCTaB KJIETKH. Makpo-, MHUKpPO- M YJIbTPaMUKpO3JIEMEHThl. Boma u e€ poimb Kak pacTBOPUTENs, peareHra, ydacTue B
CTPYKTYPHUPOBAHUHM KJICTKH, TCIUIOPETYIISLHU. MUHEpabHbIC BEIIECTBA KICTKH, UX OHOJIOrHYecKas poiib. Pojb KaTHOHOB M aHHOHOB B KIICTKE.
Buonornueckue monumepsl. benkn. AMHHOKHCIOTHBIH cocTaB OenkoB. CTpPyKTypbl OelKoBOH Mosekynsl. IlepBudHas cTpyKTypa Oejika,
MEeNTHAHAs CBsI3b. BropuuHasi, TpeTudHas, YeTBepTUYHas CTpyKTyphl. [lenatyparus. CoiicTa 6enkoB. Kinaccudukanus 6enkos. buonorndeckue
GbyHKUIHIH GENKOB.

VrneBogsl. MoHOcCaxapuabl, AHCAaXapHIbl, ONUrOCaXapuabl M moiucaxapuabl. OOmuMi IUIaH CTpoeHHS U (PU3HKO-XHMMHYECKHE CBOWMCTBA
yriaeBojoB. bruonorndeckue pyHKIUN yrIeBOJOB.

Jlunuzsl. T'uapodunsHo-ruapodobHsie cBoiicTa. Kinaccudukarms mumunos. Tpurnuuepuisl, Gpocdomunuasl, BOCKH, ctepouasl. bruomornueckue
¢byuxuun unuaoB. O6IHe cBoificTBa OHOTOTHIECKUX MEMOPaH — TeKy4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, TTOTYIPOHHLIAEMOCTb.
Hyxneunnosbie kuciotsl. JJHK u PHK. Crpoenue myknennoBsix kucioT. Hykneoruapl. [puniun xomruiementapHoctd. [Ipasuno Yapraddoa.
Crpykrypa JJHK — nBoiinas cnupans. Mecronaxosxaenue u 6uonorndeckue ¢pyuxuun JHK. Bugst PHK. ®ynkuun PHK B kietke.

Crpoenne mosexynsl AT®. Makpoapruueckue cBsa3u B Monekyine AT®. Buonorudeckue ¢yukumn ATO. BoccTaHOBICHHbBIE TEPEHOCYHKH, HX
¢byuxuunn B kietke. Cexsenuponanue JJHK.

CTpyKTYpHas Ouonorus: 6MoXuMuyeckue n 6uodhu3MUecKue HCCIEeN0BAHNUS COCTABA H MPOCTPAHCTBEHHON CTPYKTYPBI OHOMOIEKYI

2.3

TunbI KIETOK: yKapHOTHUYECKas U poKapHoTHdecKas. CTpyKTypHO-(QyHKINOHAIbHBIE 00Pa30BaHUS KIETKH.

CrpoeHne NpoKapruoOTHYECKOM KieTku. Kierounas crenka Oaktepuid u apxeid. OCOOEHHOCTH CTpOEHHs TreTepoTpodHOH M aBTOTPOGDHOI
MIPOKAPHOTHYECKHX KJIETOK. MecTo U posib IPOKapHOT B OHOLIEHO3aX.

Crpoenre ¥ (DyHKIMOHMPOBAHHE 3yKapHOTHUECKOH KieTku. IlmasmaTudeckas memOpana (masmanemma). CTpyKkTypa IIa3MaTH4ecKoi
MeMmOpanbl. TpaHCTIOPT BELIECTB Yepes3 MIa3MaTHYeCKy0 MeMOpaHy: naccuBHbli (quddysus, odneruénnas quddysus), akTUBHbBINA (IEPBUYHBIA 1
BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponunaemocts MeMOpaHbl. Pabora HaTpHii-KaaMeBOro HAacoca. DHIIOLUMTO3: MUHOLUTO3, (arouuTos.
Ox3ouuTo3. Kneroynas crenka. CTpykTypa v GyHKINH KJIETOYHON CTEHKH PACTEHHM, IpHOOB.

Iuromnasma. Lluto3oms. Llutockemer. JIBmwkenume nuromnasmel. Opranouas! KineTkd. OpHOMEMOpaHHBIE OPTaHOUABI  KIIETKU:
suporuiazmaruyeckas cerb (JI1C), anmapar ['oabpkH, JM30COMBI, UX CTpOeHHE M (GyHKUMH. B3anMOCBs3b OJHOMEMOpPAHHBIX OPraHOUIOB
knetku. CTpoeHue TrpaHyIsspHOro peTukyiayma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [maakuil (arpanHysIsipHBIN)
9HIOIUIa3MaTHIeCKUi peTHKyTyM. CekpeTopHas GyHKMA anmapata ['omsmku. TpaHcnopT BemecTB B KiIeTke. Bakyomn pacTUTenbHBIX KIETOK.
Knerounsrii cok. Typrop.

INomyaBTOHOMHBIE OPraHOUABI KJIETKH: MUTOXOHAPUH, IUIACTHIBL

Crpoenne u GpyHKIMH METOXOHIPHH 1 MnacTHA. [lepBudHbIe, BTOPHYHBIE U CIIOXKHBIE IIACTHIBI (HOTOCHHTE3UPYIOMNX dyKapHOT. XJIOPOIIACTHL,
XPOMOILIACTBI, JTEHKOIIACThI BEICIIMX PACTEHHH.

HememOpanubie opranous! kiaetku CTpoeHne U QyHKIMHM HEMEMOpPaHHBIX OPraHOMIOB KIETKH. PubGocombl. MukpodunameHTsl. Mplie4ynsie
kiaeTku. Mukpotpy6ouku. Knerounsiit nentp. CTpoeHne 1 ABIKEHHE KIYTUKOB U peCHHYEK. MUKpOTPYOOUKU HUTOIIA3MbL. LleHTpHOIb.

Snpo. OGonouka sapa, XpOMAaTHH, KapuOIUIa3Ma, SIPBILKK, MX cTpoeHue W (yHKuuu. SnepHsiii OenkoBblii Marpukc. IIpocTpaHcTBeHHOE
PAacIoIoKeHHe XPOMOCOM B HHTep(azHOM siape. benku xpoMaTiHa — THCTOHBL.

Knerounsle BKaOueHus. CpaBHUTEIbHASL XapAKTEPUCTHKA KJIIETOK 3YKApHOT (PaCcTUTEILHOM, )KMBOTHOM, IPHOHOM)

2.4

ACCHUMUIAIMSA ¥ JUCCUMUILIUS — JBe CTOPOHBI MeTabommu3Ma. THIsl 0OOMeHa BeIecTB: aBTOTPO(HBIA U reTepoTpodHEI. YdyacTue KUCIoposa B
0OMEHHBIX IIpoleccax. DHepreTHieckoe obecnedenne kieTku: mpespamenue AT® B oOMeHHBIX mporeccax. depMeHTaTHBHBIH XapakTep
peaknuii kineTounoro Merabomm3ma. DepMeHTH, X CTPOCHHE, CBOiCcTBa M MexaHu3M aeicTBus. Kodepments:. OTnnmums (epMEeHTOB OT
HEOPraHMYECKHX KaTalu3aTOPOB. Benku-akTuBaToOphl M OSIKU-UHTHOUTOPEL. 3aBHCHMOCTh CKOPOCTH (pePMEHTATHUBHBIX PEAKIMI OT Pa3IHUUHbIX
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(akTopoB.
INepBuuHEIf CHHTE3 OpraHMYECKHX BemecTB B KieTke. Porocuntes. Ponp xmopomnactoB B mporecce GpoTocuHTe3a. CBeTOBast M TeMHOBas (a3l
ITpomykTHBHOCTH (hOTOCHHTE3a. BrmsiHne pa3muaHbIX (akTOpoB Ha CKOPOCTH (oTocHHTe3a. 3HaueHHe (POTOCHHTE3A.
XemocunTe3. PazHooOpasue OpraHH3MOB-XEMOCHHTETHKOB: HHTPH(UIUPYIOMHUE OaKTepHH, Kele300aKTepuH, CepoOaKTepHH, BOAOPOIHBIC
OakTepun. 3HaUCHHE XEMOCHHTE3a.
AHaspoOHBIe opraHm3Mbl. Buasl Oposkenus. IIpomykTsl OpOsKeHHS H HX HCIIONB30BAHHE UYETOBEKOM. AHA’POOHBIE MUKPOOPTaHH3MBI Kak
00BEKTHI OMOTEXHOJIOTUH U BO30YIUTENH OOJIE3HEH.
AdpoOHBIC OpPraHU3MBL. DTallbl HepreTudeckoro ooMeHa. [loaroroBuTenbHBIH 3Tam. I IIHKOIH3 — 6ECKUCIOPOIHOE PACIICIICHHE TTIOKO3BL.
Buonornueckoe OKHCIICHHE, WIN KIETOYHOE JbIXaHHe. POIb MUTOXOHIpHII B Iporeccax OHOIOTHIECKOTO OKHCICHUS. l[UKimdeckne peaxiiuy.
OxwucnurensHoe docdopunuposanue. [IpenmymniecTBa a3poOHOTO ITyTH 0OMEHA BEIIECTB Mepes aHadPOOHBIM. DP(HEKTHBHOCTH YHEPTETHIECKOTO
obmeHa

2.5

Peakiun MaTpuyHOro cuHTe3a. [IpHHINII KOMIUIEMEHTAPHOCTH B PEaKLHMsIX MAaTPHYHOTO CHHTE3a. Peanmsanus HaclieNCTBEHHON MH(OpMAaIyH.
TI'enernueckuit kon, ero cBoifctBa. TpaHckpunuus — Marpuudblii cuHTe3 PHK. ITIpuHIMIBI TpaHCKPUILMU: KOMIUIEMEHTapHOCTH,
AHTHIIAPAUICNBHOCTE, ACHMMETpUIHOCTh. TpaHcisiuust U e€ stanmsl. Yuactue TpancnoptHelx PHK B GmocuHTe3e Genka. YcioBust GHocuHTe3a
6enka. KoxgupoBanue aMuHOKHCIOT. Pois pubocoM B GrocuHTe3e Oelka.

OpraHusaiys reHoMa y HPOKapHOT U JYKAapUOT. Perymsuust akTUBHOCTH Te€HOB y mpokapuoT. I'mmoresa omepona (®.2Kakxo0, XK. Mano).
Peryisiust 0OMEHHBIX IIPOIIECCOB B KileTKe. KiieTouHslii romeocras.

Bupycsl — HexsieTouHbIe GOPMBI XKU3HH M 0OJNUraTHEIE apa3uTsl. CTPOSHHE MPOCTHIX M CII0XKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.
BupycHbie 3a00JieBaHMs Y€JI0BEKA, KMBOTHBIX, pacrenuii. CITNJ], COVID-19, conuaibHbie i MEAMIIMHCKHE IPOOIEMbI

2.6

Knerounslii nuki, ero nepuosl u peryisiuus. Marepdasza n Mmuto3. OCOOCHHOCTH TPOIECCOB, MPOTEKaomuUX B HHTepdase. [Toaroroska KieTku K
aenenuto. [IpecunreTnuecknii (MOCTMUTOTHYECKHIT), CHHTETHYECKUH N MOCTCHHTETHYECKHIT (IIPEMUTOTHYECKHUIT) TEPHOBI HHTEP(hA3bI.
Marpuunbiii  cunres JHK — permmkanms. Ilpunmuner  pennmkanun  JIHK:  komMmieMeHTapHOCTh, IOJNYKOHCEPBATHBHBIA — CHHTE3,
aHTUnapaenbHocTb. Mexanusm perukauuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u TesioMepasa. XpOMOCOMHBIN Habop
KJICTKH — KapHOTHIL. JIUIIOnHbIH 1 rarioniHe1ii Habopel XpomMocoM. I'oMonoruynbie XpoMocoMbl. [To710BBIE XPOMOCOMBI.

Jenenne knerkn — muto3. CTaguu MHUTO3a M HPOMCXOJAINME B HMX mporeccel. Tumsl MuTo3a. Kapuokunes m nuroxunes. buonmormueckoe
3HAa4YeHHEe MUTO3a. Peryisims MUTOTHYECKOrO MKIIa KiIeTku. [IporpaMmMupyemas kieTo4dHas rubens — aromnTos.

DyHKIMOHATEHAA TEHOMUKA

OpFaHI/I3M Kak OHOJIOTHYECKasi CHCTEMa

3.1

OnHOKIIETOYHbIE, KOJIOHHAIbHbIE, MHOTOKIETOYHbIE OPIaHU3MBbI 1 MHOTOTKAHEBbIE OPTAHU3MBI.

DopMBI Pa3MHOXKEHUs] OPTaHU3MOB: Oecronoe (BKII0Yasi BEreTaTUBHOE) U IOI0Boe. BHabl Gecronoro pasMHOKEHUS: TOYKOBAHUE, CTIOPYJIALIHS,
(bparMenTanys, KIOHHPOBAaHUE.

TlonoBoe pasmHOkeHue. IlomoBbie kieTku, wnu ramersl. Meiio3. Craguum wMeiio3a. IloBemeHue xpomocom B Meiose. Kpoccunrosep.
Buonorunueckuit cMmpica Meiio3a 1 moaoBoro mporuecca. Meio3 1 €ro MecTo B JKU3HEHHOM LUKJIE OPTaHU3MOB.

IpenszaponsimieBoe pazButHe. I'amerorenes y KuBOTHBIX. IlonoBble sxenessl. OOpa3oBaHHMe M Pa3sBHTHE IMOJNOBBIX KiIeToK. CrepmaToreHes u
ooreHes. CtpoeHue MNOJNOBBIX KiIeTOK. OIUIONOTBOpPEHHE M 3MOPHOHAIBHOE pa3sBUTHE >XMBOTHBIX. CHOCOOBI OIIONOTBOPEHHSA: HApYXKHOE,
BHyTpeHHee. [lapTeHorenes.

WupuBuyanbHOE pa3BUTHE OpraHu3MoB (oHTOreHes). Craauu SMOpHOreHe3a )KUBOTHBIX (Ha npuMepe Jisrymku). Jpodnenue. Tunsl npobneHus.
OcobeHHOCTH APOOIEHHS MIICKOIMMTAIOUIMX. 3apOAbIIIEBbIEe JTHUCTKH (racTpyssiuus). 3akiagKa OPraHOB M TKAaHEH M3 3apOJbIIIEBHIX JHCTKOB.
BzaumHoe BiMsAHHE uYacTell Pa3BHBAIOIIETOCS 3apojbllia (3MOpUOHANbHAS HMHAYKIH). 3aKiajka IUIaHa CTPOSHHUs >KHBOTHOTO KaK pe3yJlbTaT
HMepapXUUECKUX B3aUMOJICUCTBUII reHOB. BiusiHue Ha SMOPHOHABHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYIKAIOIIEH CPeIb.

Poct u passutue xuBoTHbIX. [TocTamMOpuoHanbHblil nepuoa. I[Ipsmoe u Henpsamoe pasButue. PasButue ¢ MetaMop}ho3oM y OECrO3BOHOYHBIX U
MI03BOHOYHBIX )KUBOTHBIX. bromornyeckoe 3HayeHye mpsIMOTO X HEMPSAMOTO Pa3BUTHS, UX PACIPOCTPaHEHHE B MPHpoe. THIIBI pOCTa KUBOTHBIX.
DakTOpB! peryisiUK POCTa >KUBOTHBIX U denoBeka. CTaauu MOCTIMOPUOHANBHOIO Pa3sBUTHUS y JKHBOTHBIX U uenoBeka. Ilepuozsl oHTOreHesa
YesIoBeKa.

PasmHoxeHue u pasputHe pacrenuil. 'amerodut u cnopodur. Meito3 B KHU3HEHHOM LKIe pacTeHuid. OOpa3oBaHHe CIIOp B Ipolecce Meno3a.
T'amerorenes y pacrenuii. OMIOZOTBOPEHUE M PA3BUTHE DPACTUTENBHBIX OPraHU3MOB. J[BOMHOE OIJIOAOTBOPEHHE Yy LBETKOBBIX PACTEHHU.
OO0pazoBaHue U pa3BUTHE CeMeHU. MeXaHU3Mbl PeryIAIUH OHTOTeHe3a Y PACTEHHUH U KUBOTHBIX
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I/ICTOPI/ISI CTAHOBJICHUA U PA3BUTHA I'CHECTUKU KaK HayKH. OCHOBHbBIE TEHETHYECKHE TIOHATHS U CUMBOJIBI. | OMOJIOTHYHBIE XpOMOCOMBI, AJIJICIIbHBIC
TE€HBbI, aJIbTEPHATUBHBIC IMPU3HAKH, Z[OMHHaHTHBIﬁ n peuecanHmﬁ TIpU3HAaK, TOMO3UroTa, reTepo3urora, 4YucTass JUHUA, I‘I/I6pI/I,I[I)I, TCHOTHII,
(heHOTI/IH. (OCHOBHbBIE MCTOJIBI TCHCTHUKH I‘I/IGDI/II[OJ'IOI‘I/I‘ICCKI/Iﬁ HHTOHOFHHGCKHﬁ, MOHCKYHHDHO-FSHCTH‘IBCKHFI
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MOHOI‘I/I6pI/II[H08 CKpEIIUBaHUEC. HepBHﬁ 3aKOH MGHI[BHH — 3aKOH GI[I/IH006pa3PI$I TI/I6pI/I[[0B TIEPBOTO IOKOJICHUS. HpaBHHO JAOMUHUPOBAHUS.
BTOpOI\/'I 3aKOH MGHI[CJ'ISI — 3aKOH pacCUICIIJICHUS IPU3HAKOB. L[I/ITOJ'IOI‘I/I‘IQCKI/IC OCHOBBI MOHOTI/[6pI/IL[HOI‘0 CKpeIIBaHus. I'unore3a 4MCTOTHI
TramMeT.

AHaJmmpy}omee CKpEUIUBaHUEC. HpOMC)KyTO‘{HBIﬁ XapaKTep HACJICTOBaHUA. PacmenneHHe IIPU3HAKOB IIPH HEITOJTHOM JOMHUHHUPOBAHUH.
[[I/ITI/IGpI/II[HOC CKpEIIUBAaHUEC. TpeTI/If/’I 3aKOH MeHZ[eJ'ISI — B3aKOH HE3aBHUCHUMOI'0 HacCJICOOBaHUA IIPHU3HAKOB. I_[I/ITOJ]OI‘I/I‘JGCKI/IC OCHOBBI
Z[I/II‘I/I6pI/II[HOI‘O CKpCIIUBaHUs.

CHGHJ’IGHHOe HacJI€OOBaHUE IIPU3HAKOB. Pa6orsr T. MopraHa. CHGHJ’IGHHOG HacJI€JOBaHUE T'€HOB, HAPYHICHUEC CHCIUICHUSA MEXAY TI'C€HaMH.
XpOMOCOMHaiI TEOpUs HACICACTBEHHOCTH.

T'enernka moma. XpOMOCOMHBIﬁ MEXaHU3M OIIPEACIICHUS T10J1a. AyTOCOMI)I

" TI0JIOBBIE XPOMOCOMBI. T'omorameTtHbI 1 I‘eTepOI‘HMeTHHﬁ mon. ['emernyeckas CTPYKTYpa MOJIOBBIX XPOMOCOM. HaCHC[[OBaHI/Ie TIPHU3HAKOB,
CHOECTUJICHHBIX C ITOJIOM.

T'enorumn kax OCJIOCTHaAA CUCTEMA. HHGﬁOTpOHHﬂ — MHO>XXCCTBCHHOC HeﬁCTBHe reHa. MHOXECTBCHHBIN aJUICITH3M. BSHHMOHCﬁCTBHe HEAJIICIIBHBIX
T'CHOB. KOMHHCMCHT&DHOCTB. DrucTas. HOIII/IMCDI/ISI

3.4

BsaumopeiictBre reHoTuna u cpelsl npu GpopmMupoBaHur (eHoTHna. M3MEeHUYHBOCTh NMpU3HAKOB. KauecTBEHHBIC U KOJIMUECTBEHHBIC MIPU3HAKH.
Buiel n3MEeHUNBOCTH: HEHACIIEICTBEHHAS U HACJIECTBEHHAsL.

MoaupukanuoHHas HM3MEHYMBOCTh. PoJib cpeibl B (DOPMUPOBAaHMM MOAM(PHUKAMOHHONW H3MEHYMBOCTH. HopMma peakuuu mpu3HAaKa.
BapuaunoHnHslii psiix 1 BapuatonHas kpusasi (B. Moranncen). CBoicTBa MOAM(DUKALUOHHONW H3MEHYMBOCTH.

T'eHoTumuueckass W3MEHYMBOCTh. CBOWCTBA T'CHOTHUIMYECKONM HW3MEHYMBOCTH. BHIBI TCHOTHUIWYECKONH HW3MEHYMBOCTH: KOMOHWHATHBHAS,
MyTaLlMOHHAsL.

KomOunHaTHBHAS M3MEHYMBOCTh. Meii03 U MOJIOBO# MPOIecC — OCHOBA KOMOWHATHBHON W3MEHYMBOCTH. POJIb KOMOWHATHBHON M3MEHYHUBOCTH B
CO3aHUH TeHEeTHYECKOT0 Pa3HO00pa3us B IpeJieIaX OHOro BUA.

MyTaiioHHas W3MEHUYMBOCTh. BHbl MyTalMid: T€HHbIE, XPOMOCOMHbIE, TeHOMHbIC. CIIOHTAaHHbIE W MHIYLUMPOBAHHBIE MYTalMU. SnepHble U
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UTOINIa3MaTHIeckue MyTanuu. CoMaTHYecKHe W IOJIOBble MyTanud. [IpHdYWHBI BO3HHKHOBEHHs MyTaruii. MyTareHsl M HX BIUSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAaIIOHHOTO Ipoliecca. 3aKOH TOMOJOTHYECKHX PSAOB B HaciencTBeHHOH m3MmeHunBoctH (H.M. BaBuios).
BHesiepHas M3MEHUMBOCTb U HACJIEACTBEHHOCTD

3.5

KapI/IOTI/Il'I YCIIOBEKA. Me)K;[yHapoz[Haﬂ porpamMma MCCJI€NO0BaHUS I'€HOMaA Y€JIOBEKA. Merobt NU3YUCHHUSA I'CHETUKU Y€JIOBCKA: I‘eHeaJ’[OFH‘IeCKHﬁ,
GHHSHGHOBLIﬁ, HHTOFCHGTHHGCKHﬁ, HOl'[yJ'IiII_H/IOHHO-CTaTI/ICTI/I‘{GCKI/II\/'I7 MOHeKyJ’IHpHO-I‘eHCTH‘{eCKPIﬁ. COBpeMeHHOe ONPEACICHUE TCHOTHUIIA:
IIOJJHOT€HOMHOE€ CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCJIE C IIOMOIIBIO HLIP-aHanma. HacnencrBennbie 3aboJsieBanus yesioBeKa. [ eHHbIe
U XpPOMOCOMHBIE Gosie3HH  uesioBeka. boiesnun ¢ HACJICICTBCHHOM IpeaApPacCIIOIOKEHHOCTBIO. 3HaUYeHWE MEIUIIMHCKON TCHETHKH B
TIPEAOTBPAILCHUH U JICUCHUH I'CHCTHUYCCKUX 3ab0Js1eBanuii yesioBeka. CTBOJIOBBIE KIIETKH

3.6

JoMecTHKanust ¥ celeKuus. 3apokIeHHe CeNIeKIHN M JoMmecTHKaiuu. Yuenue H.J. BaBumioBa 0 IeHTpax NMPOUCXOXIECHHS M MHOTr00Opa3us
KYJITYPHBIX pacTeHui. Posb celekiuy B Co31aHuu COPTOB PACTEHUH U MOPOJL )KUBOTHBIX. CopT, 10poja, mTaMM. 3aKOH FOMOJIOTHYECKUX PAI0B
B HACJICACTBEHHOI n3MeHunBocTH H.J. BaBuiosa, ero 3HaueHue ISl CENEKIIMOHHOH paboThI.

MeTtons! ceneKIMOHHOH padoThl. McKycCTBEHHBIH OTOOp: MacCOBBIM M MHIMBHIYaJIbHBIH. DTarbsl KOMOMHAIIMOHHOW CceleKuuH. lcnbiTanue
npousBoauTeseil mo noroMctBy. OTOOp 1O FEHOTHUITYy ¢ HOMOLIBIO OLCHKH (pEeHOTHIIA MOTOMCTBA M OTOOP MO T€HOTHILy C NOMOIIBIO aHaIH3a
JIHK.

VIckycCTBEHHBIN MyTareHe3 Kak METOJl CeNICKLMOHHON pa0oThl. PaallnOHHBIA M XUMUYECKUH MyTareHe3 Kak HCTOUYHHUK MYTAlUil y KyJIbTYPHBIX
(opm opranu3MoB. Vcronp30BaHNe FEHOMHOTO PEIaKTHPOBAHMS H METOROB pekoMOrHaHTHBIX JJHK 11st momy4eHns: uCXoAHOTo MaTtepuaia 1is
CeJIeKILINH.

[Mony4enne nonumnonoB. BHyTpruBHI0OBas rudpuan3anus. bin3kopoacTBeHHOE CKpeluBanue, Wi HHOpuauHr. HepoJcTBeHHOE CKpeluBaHue,
wi ayropuauur. I'ereposuc u ero npuuussl. Vcnons3oBanue rereposuca B cenekuun. OtnanénHas rubpuansanus. [Ipeononenne Gecruionnst
MEKBHJIOBBIX THOPHIOB. JIOCTH)KCHUSI CEJICKIIMK PACTEHHUN M )KUBOTHBIX

3.7

OOBEKTHI, HCIONB3YyEMbIC B OMOTEXHOJIOTHH, — KJICTOYHBIC M TKAHEBBIC KyJIbTYPbl, MHKPOOPTaHH3MbI, HX XapaKTEePHCTHKA. TpaguIMoHHAas
OHOTEXHONOTHS:  XJIeOOMeUYeHHe, IMOTyYCHHE KHCIOMOJOYHBIX IMPOAYKTOB, BUHOAenue. Mukpobuonorndeckuit cuHre3. OOBEKTHI
MHUKPOOHOJIOTMYECKHX TeXHOoJoruil. IIpou3BoncTBO O€lika, aMUHOKHCIOT M BHUTAMHHOB. MICKYCCTBEHHOE OIJIONOTBOpEHHE. PeKoHCTpyKLus
SIHLEKIICTOK U KIIOHUPOBAHUE KMBOTHBIX. METO/I TPaHCIUIAHTALUHU ACP KIICTOK.

XpoMocoMHas ¥ IeHHasi MH)XeHepusi. McKycCTBEHHbIH CHHTE3 TeHa M KOHCTpyupoBaHue pekoMOuHaHTHBIX JIHK. JlocTHKeHus U nepcreKTHBb
XPOMOCOMHOM ¥ FeHHON MHKeHEepUH. MeauIMHCcKre OMOoTeXHOI0ruu. Mcronbp30BaHe CTBOJIOBIX KIETOK

Cucrema u MHOI‘OOGpaSI/IC OPraHn4YeCKOro Mupa

4.1

Buonornueckoe pazHoobpasue oprann3moB. COBpeMeHHasl CHCTeMa OpraHHIecKoro Mupa. IIpuHIums! KinaccuduKauy oprann3mMoB. OCHOBHBIE
CHUCTEMaTHYECKHUE IPYIIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUS W JKM3HEIESATENBHOCTH OJHOKICTOUHBIX OpPraHu3MOB. bakTepuu, apxeH, OJHOKIECTOYHbIE IPUOBI, OJHOKICTOYHBIC
BOJIOPOCIH, APYrue NPOTHCTH. KosloHHManbHbIe OpraHu3Mbl. J[BIKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHMIHOE, JKTYTHKOBOE, PECHUYHOE.
3anuTa y 0JJHOKJIETOYHBIX OPraHu3MOB. Pa3paXuMOCThb Y 0IHOKJIETOUYHBIX OpraHu3MoB. Takcuchl
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MHOTrOKIICTOYHbIE pacTeHHs. B3auMOCBs3b 4acTeil MHOTOKJICTOYHOrO opraHu3Ma. TKaHM, OpraHbl M CHCTEMbI OPIaHOB MHOTIOKJICTOYHOTO
opranu3Ma. OpraHu3zMm Kak eauHoe nenoe. TkaHM pacTeHui. THIBI pacTUTENBHBIX TKaHEi: oOpa3oBaTelibHas, MOKPOBHAs, MPOBOAALIAS,
OCHOBHasl, MexaHnyeckas. OcoOeHHOCTH CTpOeHHs, PYHKIMH U PacHOJI0KEHUs TKaHeH B OpraHax pacTeHUi
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BererartuBHble U TreHepaTHBHBbIE OpraHbl pacTeHuil. OYHKIMM OpraHOB M cucTeM opraHoB. Kapkac pacreHuid. JIBrKeHHE MHOTOKIETOYHBIX
pacrteHuii: Tponu3Mbl U HacTHU. [loroIeHne BOabl, YIIIEKUCIOTo ra3a 1 MUHEPAJIbHBIX BELIECTB pacTeHusMU. J[pixanue pacrenuid. Juddysus
ra3oB 4epe3 MOBEPXHOCTb KIETKH. TpPaHCHOPTHBIE CUCTEMBbI pacTeHWil. BeineneHue y pacreHuil. 3amuTa y MHOTOKJIETOYHBIX PACTECHHH.
Kytukyna. Cpencrsa nacCUBHOW M XUMHYECKON 3alUThl. DUTOHLIUABI.

Pa3npakuMOCTh U Perymslus y OpraHu3MoB. Pa3ipakuMOCTh U Peryisius y MHOTOKIETOUHBIX pacTeHuil. PocToBEIe BelecTBa U UX 3HAUCHHE

4.5

MHorokneToOuHbIe KUBOTHBIE. B3auMOCBsI3bp 4acTeld MHOTOKJIETOYHOTO OopraHusmMma. TKaHI/I, OpraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOT'O
opranusma. OpFaHHSM KaKk €OnHOE MEIIoC. l'omeocta3z. TkaHu >KMBOTHBIX M 4YeNOBEKa. THMBI JKUBOTHBIX TKaHEH: SIHUTECIIAaIbHAasd,
COC/IMHUTCIIbHAA, MBINICYHAsA, HCPBHAsA. Oco0EHHOCTH CTPOCHUAA, d)yHKLII/Iﬁ W PacCIoJIOKCHUA TKaHEH B OpraHax JXMBOTHBIX W YCJIOBCKA

4.6

Oprasel ¥ CHCTEMBI OPraHOB JXUBOTHBIX. DyHKIMH OpraHoB W cucteM opranoB. Omopa Tena opraHu3MoB. CKeNeThl OJHOKIETOYHBIX U
MHOTOKJICTOUHBIX XKHUBOTHBIX. Hapy kHbIH 1 BHyTpeHHUH ckeneT. CTpoeHHe U THIIBI COSJHHEHHS KOCTeil.

JIBUKEHHE MHOTOKJIETOUHBIX JKUBOTHBIX. IInTanue >kMBOTHBIX. IIMTaHMe MO3BOHOYHBIX KMBOTHBIX. JIpIxaHHe >KMBOTHBIX. KoxkHOe IbIxaHMe.
JXKabepHoe 1 I€rodHOE JBIXaHHE.

JIbIxaHHe MO3BOHOYHBIX KUBOTHBIX. DBOJIIONUOHHOE YCIOKHECHIE CTPOSHUS IETKUX IT03BOHOYHBIX JKHBOTHBIX. [IBIXaTeNbHas CHCTEMA YeJIOBEKa.
MexaHu3M BEHTIIALUY JIETKUX Y ITULL U MJIEKOTUTaroIMX. TpaHCIopT BeLeCTB

y opranusMoB. TpaHCIIOPT BEILECTB y KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KMBOTHBIX. Kpyru
KpoBOOOpamieH:sl. DBONIONHUOHHBIC YCIOXKHEHUS CTPOCHHS KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX. BEIIENeHHE y OpPraHH3MOB.
Beinenenne y >kuBoTHEIX. COKpaTHTeNbHBIC Bakyond. Opransl BeieneHus. CBS3b MOJIOCTH TeNa ¢ KPOBCHOCHOU U BBIICIHTENFHON CHCTEMaMH.
Beinenenue y mo3BOHOYHBIX KHBOTHBIX. 3aIlUTa y MHOTOKJIETOUHBIX JKHBOTHBIX. [IOKpOBBI M HX IIPOU3BOAHEIE.

PazgpaxkuMocTh M peryisiius y OpraHu3MOB. Pa3apakMMOCTh y OJHOKJIETOYHBIX OpPraHM3MOB. Takcuchl. Pa3ipakumMocTe W peryisuus y
MHOT'OKJIETOYHBIX PacTeHH. POCTOBBIE BElIECTBA U UX 3HAYECHUE.

HepBHast cucreMa H pedIeKTopHasl perysis y MHOTOKJICTOUHBIX JKHBOTHBIX. HepBHas cucteMa U e€ OTJenbl. DBOIIOHOHHOE YCIOKHEHHE
CTPOEHUSI HEPBHOM CUCTEMBI Y 5KUBOTHBIX.

Pa3paboTka anropur™MoB U mporpamMMm s 3Q¢GeKTHBHOH (YHKIMOHAIBHOH aHHOTAIIMH TEHOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIIOMOB
MHUKPOOPTaHM3MOB, DACTEHUM, JKUBOTHBIX M 4EJIOBEKA

OpraHu3M 4eJI0BEKa M ero 3JI0POBbE

5.1

Oprassl ¥ CHCTEMBI OpPraHOB 4enoBeKka. OTJenbl TOJOBHOTO MO3Ta IMO3BOHOYHBIX XKUBOTHBIX. Pediexc u pednexropHas myra. besycnoBuble u
ycnoBHbIe pedrekchl. ['yMopanbHast peryisinus U SHIOKPHHHAS CHCTEMa KHBOTHBIX H deroBeka. JKene3sl SHTOKPUHHOM CHCTEMBI i X TOPMOHBIL.
JeiictBue TOpMOHOB. B3anMOCBsI3b HEPBHOW M SHIOKPHHHON cHCTeM. ['mmortanmamo-rumodmsapHas cucreMa. Peduexc u pediaexTopHas myra.
BesycnoBHbIE U YCIOBHEIE pehISKChI
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3amura opraHm3Ma oT OonesHedl. IMMyHHas cucTeMa denoBeka. KIIeTOWHBIM M IyMOpanbHBII HMMYHHTET. BpoxIEéHHBIN, IpHOOPETEHHBII
crerduieckuii nMmyHuTeT. Teopust KIoHaNbHO-cenekTuBHOro nMMyHuTeTa (I1.0pmux, ®.M.beprer, C.Tonerasa). BocnanurensHble OTBETHI
opranu3MoB. Posib BpoxI8HHOr0 IMMYHHUTETA B Pa3BUTHH CHCTEMHEIX 3a00J1eBaHMIt

5.3

KpoBeHocHas cuctema 1 e€ opranbl. Cepuie, KpOBEHOCHbBIE cOCYIbl U KpoBb. Kpyru kpoBooOpaiueHus. Pabota cepiua u e€ peryssiims

5.4

Jpixanue denoBeka. Juddys3us ra3oB yepe3 moBepxHOCTh KIETKH. [lpIXaTesbHas CUCTeMa 4eloBeka. JpIxaTenbHas MOBEPXHOCTb. Perymsius
JbIXaHus. JIbIxaTenbHble 00bEMBI

5.5

HI/IU_ICBapI/ITeJ'[BHai[ CHUCTEMA YCJIOBCKA. OT}IGJ'IBI ITHIIEBAPUTEIIBHOTI'O TpaKTa. HI/IH.IeBapI/ITeJ'IBHBIe JKEJIC3BI. BHyTle‘IOJ’[OCTHOe 1 BHYTPUKJICTOYHOC




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAaHUSA

ITHICBAPCHUEC

5.6

IMoxposs! U ux npounssoxnsie. Opraunsl BeigeneHus. [Toukn. CrpoeHne n (yHKIMOHUpOBaHHE HeppoHa. DibTpanus, cekpelus U o0paTHOE
BCACBIBAHHE KaK MEXaHHM3MbI pabOTHl OpraHoB BbuieneHHs. OOpa3oBaHUE MOUYH Y YEIOBEKa

5.7

I[BI/DKCHI/IC yeJioBeKa: MbllieyHas cucrema. CKeleTHbIe MBIIILBI U UX pa60Ta. CT‘pOeHI/IC U THITbI COSMHEHHSI KOCTEH

Teopust BoroIMU. Pa3BuTre xu3HM Ha 3emiie

6.1

OpoumonnonHas reopus Y. Jlapsuna. [Ipeanochuiky BOSHUKHOBEHUs AapBuHU3MA. JKH3Hb U Hay4Hast AesTenbHocTh Y. JlapBuHa.

JBrokymue cuibl dBoyonuu BuaoB mo Y. JlapBuHy (BBICOKAsh HHTEHCHBHOCTb Pa3MHOXKGHMS OPraHM3MOB, HACIIEICTBEHHAs H3MEHUYHBOCTD,
60pn0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIH M HCKYCCTBEHHBIH 0TOO0D).

Odopmienue cunteTndeckor Teopun sBomonuu (CTD). HeirpansHas Teopus sBomonuu. CoBpeMEHHas 3BOJIIOIMOHHAs OUOJI0TUs. 3HAUeHUE
9BOJIIOLMOHHOM TeopuH B HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOH KaPTHHBI MHPA

6.2

TMomymsinust Kak dIEMEHTapHas eAuHUIA 3BOEOIMH. COBPEMEHHBIC METO/bI OLCHKM I'€HETHYECKOTrO Pa3sHOOOpasust U CTPYKTYPHI MOy,
V3meHeHne reHo(oH/1a MOMyJISIIK KaK 3IeMEHTapHOE 3BOJIFOLMOHHOE SIBIICHHE. 3aKOH reHeTndeckoro pasHosecus [x. Xapau, B. Baitn6epra.
OnemeHTtapHbie (HakTOphl (ABIKYIHME CHIIBI) BOTIONNK. MyTanuoHHbIH nponecc. KomMOnHaTHBHAS H3MEHYNBOCTH. Jlpeii) reHOB — cirydaiiHbe
HEHAIpPAaBJICHHbIC HM3MEHCHHs 4YacTOT amieneil B momymsimusx. Dddexr ocHoBarems. Murpaunu. M3omsiius momyssunmii: reorpaduueckas
(mpocTpaHCTBeHHas), OnoIoTHUecKas (PENPOAYKTUBHAS).

EctecTBeHHBIT 0TOOP — HaNpaBIsOmuid (akTop 3Bomonun. OOpPMbI €CTECTBEHHOTO 0TOOpa: IBMKYIIMH, CTAOMIN3UPYIOMINHA, Pa3phIBAFOLIHIT
(mu3pynTuBHbIiT). [TonoBoit oTOOp.

IIprcrocOOICHHOCT OPraHW3MOB KaK pPe3yJIbTaT MHKPOIBOMIOLMH. BO3HHKHOBEHHE MpHUCIOCOONICHHH Yy opraHn3MoB. ApomMopdo3sl u
nauoaganranuu. [Ipumepst npucnocobneHuit y oprann3mMoB. OTHOCHTENBHOCTD IPUCIIOCOOICHHOCTH OPTaHH3MOB.

Buz, ero kpurepun u cTpyktypa. BiaoobpazoBaHue Kak pe3ysbTaT MUKPOIBOJIOLHK. M30msuus — Kii04eBoil aktop Buaoobpasosanust. [Iytu u
croco0bl  BUAOOOPA30BaHus: AJUIONATPHYECKOe (reorpadu4eckoe), CHMIATPHYECKOEe (IKOIOTHYECKOE), «MTHOBCHHOE» (TIOHILIOMIH3ALS,
rubpuan3armst). JIMTeIbHOCTS 9BOIIOLNOHHBIX MPOLIECCOB.

MexaHn3Mbl HOPMUPOBAHHST OHOIIOTHIECKOTO Pa3HOOOpa3HsI.

Postb 9BOMIOIMOHHON OHOJIOrHH B pa3pabOTKe HAyYHBIX METOAOB COXPAaHEHHs OHOpa3HOOOpasms. MHUKPOIBOIIONHMS U KOIBOJIOLMS Mapa3sHTOB U
UX X0351eB. MexaHu3Mbl ()OPMHUPOBAHMSL YCTOHYMBOCTH K QHTHOMOTHKAM M CHOCOOBI G0pLOBI C Heil

6.3

MeTtoxb! H3ydeHHSI MaKpodBONIONUH. [laeoHToIOrHYecKHe METOABl M3ydeHHs dBoonuH. [lepexonnsle GOpMBI U (QUIOTCHETHUECKHE PSIIBI
OpraHU3MOB.

Buoreorpaduueckie MeTonsl u3ydeHus sBomronun. CpaBHeHHe (IIOPH B (ayHbl MAaTEpHKOB M OCTPOBOB. broreorpadudeckue obmactu 3emin.
Bunbl-o>HIEMUKY U PEITHKTHL.

OMOpPHOIOTHYECKHE W CPABHUTENHHO-MOP(OIOTHIECKHE METOABl M3ydYECHHs DBONIONMH. ['eHeTHYeCKHe MEXaHHM3MbI DBOJIOLHMU OHTOTCHE3a U
MOSBJIECHHS HBOJIIOLIMOHHBIX HOBLIECTB. ['OMOJOTHYHBIE U AaHAJIOTWYHBIE OpraHbl. PyauMeHTapHble OpraHsl M aTaBU3MbL. MOIEKYJISpHO-
reHeTHYeCKre, OMOXUMUYECKHE U MaTeMaTHICCKHEe METOIbI M3ydYEeHHs HBOJIONUH. I'oMonormynsle TeHsl. COBpEeMEHHBIE METOABI MOCTPOCHUS
(HITOTEHETHYECKHX JICPEBBEB.

XPOMOCOMHBIE MyTaLlH H BOJIIOLMS TEHOMOB.

Oomye 3ak0OHOMEpHOCTH (IpaBuia) dBosoniy. HeoGpaTuMocTs 3Bomonuy. AnantuBHas paguars. HepaBHOMEPHOCTh TEMIIOB 3BOMIOIHH

6.4

HayuHble TI'HIOTe3bl IPOUCXOXICHHS JKH3HH Ha 3emiie. AOuoreHe3 W mnaHcnepmus. JloHaydHbIC IPEICTAaBICHUS O 3aPOXKACHUM OKU3HU
(xpeanmonn3m). I'mmore3a HOCTOSIHHOTO CaMO3apoXKIeHUs Xu3HH H e€ ompoBepxenue ombitamu @. Penn, JI. Cnamnanumann, JI. ITactepa.
ITpoucxoxaeHue XKNU3HA U ACTPOOHOIOTHSL.

OCHOBHBIE JTanbl HEOPraHHYECKOW 3Boronuu. IlmaHerapHas (reojormdeckasl) IBOJIOLMS. XHMHYECKas SBONIONUS. AOHOTeHHBI CHHTE3
OpraHuYecKux BeulecTB u3 Heopranuueckux. OmeiT C. Muutepa u I'. FOpu. O6pa3zoBanue nonumepoB n3 MoHomepoB. KoariepBaTHas rumoresa
A.M. Onapuna, runores3a nepBuaHoro Oymsona JIk. XomnneiiHa, reHerndeckas runotesa I'. Mémrepa. Pu6osumsr (T. Yek) n rumoresa «mupa
PHK» V. I'mnbepra. opmupoBanue MeMOpaH H BOSHUKHOBEHHUE IIPOTOKICTKH.

Hcropust 3emin U MeTo/ibl e€ u3ydeHus. VIckomaemble OpraHMYecKUe OCTaTKu. I'eoXpoHoJorus u e€ metoabl. OTHOCHTENIbHAS U a0COFOTHAS
reoXpoHoJIorus. I'eoXxpoHooruyeckas IKaa: 0Hbl, 3pbl, HEPHOJIBI, STIOXU.

HavanpHble 3Tanbl opraHudeckoil sBoironuu. [TosBIeHHe M DBOIONMS IIEPBBIX KIETOK. DBOMIONMS MeTabonu3Ma. Bo3HHKHOBEHHE NEpBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OHOIUIEHKY KaK aHAJIOT IIepBbIX Ha 3emite coobmect. CTpoMaTonutsl. [IpokapHOTH! U 9YKapHOTHL.
IIpoucxoxaeHne dyKapuoT (CHMOHOreHe3). OBOJIIOLHOHHOE IPOMCXOXKICHHE BHPYCOB. IIpoMCXOXIEHHE MHOTOKIETOYHBIX OPTaHU3MOB.
BO3HUKHOBEHHE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHEIE 3TaIlbl 3BOJIOLMY BRICIINX pacTeHni. OCHOBHEIE apoMop(o3b! pacTeHuid. Beixox pactenuit Ha cymry. ITosiBieHne CioOpoBBIX pacTeHHIt
U 3aBoeBaHKe UMU cyiin. CeMeHHble pacTeHus. [IpoucxoxieHue [IBETKOBBIX PaCTEHUH.

OCHOBHBIE 3Tallbl BOJNIONUH XUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl KHBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — HOSIBICHHE
COBpeMeHHBIX THUIOB. [lepBble XopmoBble >kHBOTHBIC. JKH3HB B Boje. DBOJNIOLMS IT03BOHOYHBIX. IIpomcxoxneHne ampuOMi M penTHIIMA.
IIpoucxoxaeHre MIICKONUTAOIMUX W NTHL. [IpuHIMN KimodeBoro apomopgo3a. OcBoeHHe 0ECIIO3BOHOYHBIMH ¥ ITO3BOHOYHBIMHU JKHBOTHBIMU
CylIu.

PasButne xM3HM Ha 3emile 10 3paM M NEepHOJIaM: apXeil, MpoTepo30i, Maneo30i, Me3030H, KaitH030i. OOIas XapakTepUCTHUKA KIMMaTa U
reoJorn4eckux mpoueccoB. [TosBiIeHne W paclBeT XapaKTEpHBIX OPraHH3MOB. YTIIIe00pa30oBaHUE: ero YCIOBHS M BIIMSHHE Ha Ia30BBI cOCTaB
armMocepsl.

MaccoBble BEIMHPAHHSI — SKOJIOTHYECKHE KPHU3KUCH! IPONUIOro. [IpUYMHBI U CIIENCTBHS MacCOBBIX BHIMHpaHHIl. COBPEMEHHBIH 3KOJIOTHIECKHIT
KPH3HC, ero 0COOCHHOCTH

6.5

Pazznensl 1 3a1aun aHTpoIonoruu. Metobl aHTponosorui. CTaHOBJIEHUE MPE/ICTABIEHUN O MPOUCXOXKIEHUH YeoBeka. COBpEMEHHbIE HayuHbIE
TEOPHH.

CXO0/ICTBO YeJIOBEKA C KUBOTHBIMU. CHCTEMATHYECKOE M0JI0KEHHE uesioBeka. CBUIETEIbCTBA CXO/ICTBA YEJIOBEKA C HKHUBOTHBIMU: CPABHUTENIBHO-
Mopdoornueckue, IMOpHONOrHIeckue, HU3HOIOro-OnOXUMIYECKHe, MoBefeHYeckne. OTINYUs YelloBeKa OT XKHUBOTHBIX. lIpsMoxoxkaeHne u
KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOrO MO3ra ¥ BTOPOH CUIHAJIHOM CHCTEMBI.

JBmxyme cuibl ((hakTopsl) aHTpoIOreHe3a: OWOJIOrMyYeckue, couuanbHble. COOTHOIIEHHE OHMOJIOTHMYECKHX M COLMAIbHBIX (DAKTOPOB B
aHTpPOIOreHe3e.

OCHOBHBIE CTaJIMM AHTPOIIOreHe3a. ABCTPAJIONUTEKM — JIBYHOTHE INpEIKH Jrojei. UenoBek yMenbli, IepBble U3rOTOBJIEHHUS OpYAMH Tpyna.
YenoBek NpsSMOXOMIIIMI M NEpBbIH BBIXOA JroAeil 3a mpenensl Adpuku. YenoBek reiinenbOeprckuii — oOmuil mperoxk HeaHAepTalIbCKOro
YeJloBeKa M 4YesloBeKa pasyMHoro. UesnoBek HeaHJEpPTalbCKHH Kak BUJL JIIOJIEH XOJOTHOro KiuMara. YeaoBek pasyMHbIM COBPEMEHHOrO THIIA,
JICHHCOBCKHIi YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a NpeaeiaMi AQpUKH.

DBOJTIONHSI COBPEMEHHOT'0 YeNoBeKa. EcTecTBeHHBIH 0TOOp B HOMYJIALMAX YeloBeka. MyTalMOHHBII Hpolece U noauMopdusm. IlonynsunoHHbie
BOJIHBL, Jipeiid) reHoB, Murpauust ¥ «3dhekT ocHoBaTe s B HONYJISAIMIX COBPDEMEHHOIO YeJIOBEKa.




Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

Yenoseueckue packl. [Tonstue o pace. bonpmme pacsl: eBporeongHas (eBpasuiickas), aBCTpalo-HETPOHIHAS (IKBaTOPHAIIbHAS), MOHTOJIOUHAS
(a3I/IaTCKO-aMepI/[KaHCKaSI). BpeM}I nu HyTI/I paccenem/m YCJIOBCKA II0 INIJIAHECTE. EL[PIHCTBO YCJIIOBCYECCKUX pac. Haquaﬂ HECOCTOSATECIBbHOCTD
pacusma. IIpucrnocoOneHHOCTh YeloBeka K pasHBIM YCIOBHSAM OKpysKaiolel cpensl. BimsHue reorpadudeckoil cpexs! u apeiida reHoB Ha
MOPGhOIOrHIO U (hU3HOIOTHIO YETOBEKA

7 DKOCHUCTEMBI U TIPpUCYIHUE UM 3aKOHOMEPHOCTH

Paznensr u 3anaun sxonorun. CBsi3b KOJIOTHH € IPYTHUMHU HayKaMH.
7.1 Meroasl skosioruu. IlosieBble HaONMOACHHS. ODKCIEPHUMEHTBI B OSKOJOTHH: HPUPOJHBIE U JiabopaTopHble. MOJAEIUPOBaHHE B 3KOJIOTHH.
MOHHUTOPHHT OKPY>KArOLIEH CPeIbl: JIOKaJIbHBIN, PErHOHATIBHBIN U TII00ATbHBIN

Okosiorndyeckue (akTopbl M 3aKOHOMEPHOCTHM uX jeiictBusa. Kiaccupuxauus skonorudeckux (aktopos: aOHOTHYECKHE, OMOTHYECKHE,
aHTpornioreHHsle. OOIIMEe 3aKOHOMEPHOCTH JAEHCTBHUsS dKosormdeckux Qakropos. IIpaBmno wmunumyma (K. Hlnpenrens, IO. JIubux).
TonepaHTHOCTb. DBPUOMOHTHBIEC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (paxropsl. CBET Kak 3Kojoruueckuii akrop. JleficTBUE pa3HbIX YyYaCTKOB COJIHEYHOTO CIIEKTPa HAa OPraHU3Mbl. DKOJIOTHYECKUE
TPYIIIBI PACTEHUH Y )KHBOTHBIX I10 OTHOIIEHHUIO K cBeTy. CHrHalIbHAs ponib cBeTa. DPoToneproans3m.

Temneparypa kak skosormdeckuil Qakrop. [lelicTBUEe TemmepaTypbl Ha OpraHu3Mbl. [IOMKMIOTEPMHBIE M TOMOWOTEPMHBIE OPTaHHU3MBI.
OBpUTEpMHBIE H CTEHOTEPMHBIE OPIaHU3MBL.

Bnaxnocts kak skonorumueckuil axrtop. IlpucrnocobneHust pacteHMil K NOAAEpXKaHUIO BoaHoro Oananca. Kmaccudukanus pacteHuil mo
OTHOIIEHHMIO K Boze. [IpucrocoOenns >KUBOTHBIX K U3MEHEHUIO BOTHOTO PEXUMA.

72 Cpenpl 0oOHMTaHHS OPraHM3MOB: BOAHAs, HA3eMHO-BO3MyIIHAs, IIOYBEHHAs, IIyOHHHAs IOAMOYBEHHAs, BHyTpUOpraHu3MeHHas. Dusuko-
XHMHYECKUe 0COOCHHOCTH cpell 00uTanus opranu3MoB. [Ipucnoco6aeHns OpraHu3MoB K )KH3HHU B Pa3HBIX Cpeax.

Buonornueckne putMsl. Buemmnue u BHyTpeHHHE pUTMBL. CyTOUYHBIE M TOIMYHBIE PUTMBL. IIpHCIIOCOOIEHHOCTH OPraHU3MOB K CE30HHBIM
HM3MEHEHUSIM YCIOBHI XKU3HU.

Kusuenusie Qopmbl opranusmoB. Ilonsrue o xusHeHHOH (opme. JKuzHeHHbIE (OPMBI pPACTEHUIA: JIEpeBbs, KyCTApHHMKH, KyCTapHUYKH,
MHOT'OJIETHHE TPAaBbl, OJHOJNETHUE TPaBbl. JKu3HEHHBIE (YOPMBI KHUBOTHBIX: THIPOOHOHTHI, TEOOHMOHTHI, a9pOOUOHTBI. OCOOEHHOCTH CTPOCHHS U
o0paza KU3HH.

Buornueckue dakropbl. Buabl OHOTHYECKHX B3aMMOACHCTBUI: KOHKYPEHLMS, XUIHUYECTBO, cMMOKO03 U ero ¢opmsl. [TapasuTusm, Koonepauus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxieOHnuecTBo). Herpoduueckue B3aumoneiicteus (tonuueckue, popudeckue, padbpuyeckue).
3HaueHHe OMOTHYECKUX B3aMMOACHCTBUM JUIS CYIIECTBOBAHUS OPIaHU3MOB B cpejie 00uTaHus. [IpUHIIMD KOHKYPEHTHOTO HCKITIOUCHHS

DKOJIOTHYeCKHe XapaKTepHCTUKH Homy . [Tomymnsius kak 6uoiorudeckas cucteMa. Poibs HeOqHOPOJHOCTH Cpenbl, pU3HIECKUX 0aphepoB U
0COOEHHOCTeH OHOIOTUH BHAOB B (QOPMHUPOBAHUH IPOCTPAHCTBEHHOH CTPYKTYPHI MOy suid. OCHOBHBIC OKA3aTeNH MOIyJISIHN: YHCICHHOCTD,
IUIOTHOCTB, BO3PACTHAS U HOJIOBAst CTPYKTYPa, POJKAaeMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD, MATPAIIHSL.

Okoorudeckasi CTpykTypa momysnuy. OIeHKa YHCICHHOCTU IOMy/sinuy. JMHAMUKa HOIMyISIHU U e peryisnus. brnorumdeckuil moTeHIMan
nonysinuy. MoaenupoBanue JUHAMHKY HOMyIsiuy. KpuBble pocTa YHCICHHOCTH MOMynsuuy. KpuBble BbDKHBaHUA. Perynsnus 4uCcIeHHOCTH

73 MOMYJISILUIA: POJIb (PaKTOPOB, 3aBUCAIINX M HE 3aBHCAIIUX OT INIOTHOCTH. DKOJIOTHUECKUE CTpaTeruu BUIOB (r- 1 K-cTparerun).
TlonsTue 00 oskoymornyeckod Hume Buaa. Mectoobutanue. MHoromepHas Mopenb 3konormdeckod Humm Jhx.M. XarunHcoHna. Pasmepbt
9KoJI0oruueckoit Humu. [ToTeHManpHas 1 peaqu30BaHHast HULIH.
Bua xaxk cucrema nomynsuuid. Apeanbl BUIOB. BUABI M MX KM3HEHHBIE CTPATETHH. 3aKOHOMEPHOCTH MOBEICHUS W MUTPAIMH KUBOTHBIX.
Buosornueckue MHBa3UU Yy)KEPOIHBIX BUJIOB
CoobmecTBa opranu3MoB. buomneHo3 u ero crpykrypa. CBs3H MexIy OpraHM3MaMH B OHOLGHO3e. DKOCHCTeMa KaK OTKpBITas CHCTeMa
(A.Jlx. Tencu). @DyHKIMOHANBHBIC OJIOKM OPTaHM3MOB B DKOCHCTEME: IIPOJYIEHTH, KOHCYMEHTHI, PeXyIeHTHl. Tpodudeckue ypoBHH.
Tpoduueckne memu u cern. AbGmorHdyeckue ONOKM dKocucTeM. IToUBEI M WIIBI B 3KOCHCTeMaxX. KpyroBopoT BemecTB M MOTOK JHEPrHH B
9KOCHCTEME.
OcCHOBHEIE ITOKa3aTeN! YKOCUCTEMBI. broMacca 1 mpoayKuust. DKOJIOTHIeCKHe MHPaMUJIbI YHCeN, OMOMACChl H SJHEPIHHL.
HampapieHHble 3aKOHOMEPHBIC CMEHBI COOOIIECTB — CyKIeccHd. IlepBHUYHBIC W BTOPUYHBIC CYKIIECCHH M UX INPUYHHBL AHTPOIIOTCHHBIC
4 BO3elicTBHS Ha cykneccuu. KimmmakcHoe coodmiectBo. bruopa3snooOpasue 1 IOIHOTa KPYrOBOPOTa BEIIECTB — OCHOBA YCTOHYNBOCTH COOOIIECTB.
7 IpuponHble YKOCHCTEMBI. AHTPOIIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMa. ATPOLECHO03. Pasnmdms MexIy aHTPOIOT€HHBIMH U IPUPOAHBIMU
9KOCHCTEMaMH.
Ypbosxocucremsl. OCHOBHBIC KOMIIOHEHTHI ypOodkocucteM. I'opoxnckas ¢uopa u dayna. CunanTponm3anus ropoackoi ¢aynsl. buonornueckoe
W XO3SIMCTBEHHOE 3HAUCHUE arpo’KOCHCTeM M ypOosKkocucTeM. 3aKOHOMEPHOCTH (POPMHPOBAHHS OCHOBHBIX B3aMMOJCHCTBHII OpPraHH3MOB B
9KOCHCTEMaX.
IlepeHoc dHEprUM M BEIIECTB MEXIY CMEXHBIMU OJKOCHCTEMaMH. Y CTOMYMBOCTh OPraHH3MOB, MOIYJSIMH ¥ 3KOCHCTEM B YCIOBHSIX
©CTCCTBEHHBIX M aHTPOIIOT¢HHBIX BO3IEHCTBHIT
Buocdepa — obmeruianerapaast 06004ka 3eMiy, I7ie CyIecTByeT MM CylIeCTBOBala XU3Hb. Yuenue B.J. Bepuanckoro o d6uoctepe. Obacti
ouocdeps! 1 eé cocra. JKuBoe BemecTBo 6Hoceps! U ero HyHKINH.
3aKOHOMEPHOCTH CylIecTBOBaHuUs Ouocdepbl. OcobeHHOCTH Orochepsl Kak rodabHOM 3KOcuCTeMbl. JIMHaMHU4ecKoe paBHOBecHe B Orocdepe.
7.5 KpyroBopoThI BelecTB U OHMOr€0XUMHYECKHE LIUKIEI (yriepona, a30Ta). PUTMHYHOCTS siBIIeHUI B Onocdepe.
3onanbHOCTE Onocdeps!. ITonstie o 6uome. OCHOBHBIE OMOMBI CYIIN: TYyHJpPA, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOIUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, ITyCTHIHH, TPOIIMYECKHUE JIeca, BRICOKOropbsl. KimmaT, pacTUTENIbHBII 1 )KUBOTHBIH MHP OHOMOB CYIIIH.
CrpyKTypa ¥ (DYHKIIHS KUBBIX CHCTEM, OLICHKA UX PECYPCHOr0 IIOTeHIHaIa i OMochepHBIX GyHKIMIT
DKoJIorHuecKre KpU3HChl M MX NpUYHHbL Bo3zneiicTBue yenoseka Ha 6nocdepy. 3arpssHenne Bo3ayIIHoi cpenpl. OXpaHa Bo3ayxa. 3arpsi3HeHUe
BOJHOM cpenpl. OXpaHa BOJHBIX pecypcoB. Pazpynienne noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kinMmara.
76 AHTpOIIOreHHOE BO3JCHCTBHE HAa PACTUTEINIBHBIN M )KUBOTHBIA MHUp. OXpaHa pacTHTENBFHOTO U KUBOTHOTO Mupa. OCHOBHBIC IPHHLHUIIBI OXPAaHbI

npupoasl. Kpachbie kauru. Ocobo oxpansemsie npupoaHsie Teppuropun (OOIIT). botanudeckue cajibl ¥ 300J0THYECKHE TTAPKH.
OCHOBHBIE TIPUHIIUIIBI YCTOIHYMBOrO Pa3BUTHS YEIOBEUECTBA M MPUPOJBL. PalloHaNIbHOE PHPOJIONONb30BAHHE H COXPAHEHHE OHOJIOIHYECKOro

pa3HooOpaszust 3eMau

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA



OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



