


MNOACHUTEJIBHAA3SAIINCKA

[Tporpamma mo yueGHOMY mnpeamery «buonorusp» (nanee - OMOJOTHs) Ha YPOBHE CPEIHEro OOIIero
oOpasoBanus pa3zpaborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-®03 «O06 ob6pa3zoBaHuu B
Poccuiickoit ®@enepauuny, GPI'OC COO, Konnenuuu npenojaBaHus yueOHOro mpenmera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (esepaibHON pabodeit mporpaMMbl BOCITUTAHHUS.

Cornacno nonoxenussm @I'OC COO npodunbHble yyeOHbIE MPEIMETHI, H3yyaeMble Ha YIiTyOnEHHOM
YPOBHE, SBISIIOTCA criocoboM mauddepeHnmanuy oOydeHHs: Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS M
OpU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEJHHM OOIIKUM, CPEIHUM
npodecCuoHaNbHBIM U BBICHIMM OOpa3oBaHueM. B To ke Bpemsi KaxAbli U3 3THUX Y4e€OHBIX IpPEIMETOB
JNOJKEH OBITh OpPHUEHTUPOBAH HAa MPUOPUTETHOE pEIIEHHE O00pa30BaTENbHBIX, BOCHUTATEIBHBIX U
pa3BHUBAIOIIMX 3a/ay, CBSI3aHHBIX C MpodopueHTalel oOydarolmuxcs U CTUMYJIMpPOBaHHEM HHTEpeca K
KOHKPETHOW 00JacTH HAay4YHOTO 3HAHUS, CBSI3aHHOTO C OWMOJIOTHEW, MEIMIIMHOM, SKOJIOTHEH, MCUXOJIOTHEH,
CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[TporpamMma mo y4deOHOMY mpenmeTy «buonorus» 1aéT mpeacTaBleHUe O IENH U 3aJadaxX H3ydeHUus
yueOHoro mnpeamera «buomorus» Ha yriayOiaEHHOM YpOBHE, ompenenseT o0s3aTebHOe (MHBapUAHTHOE)
IPEIMETHOE COJEP/KAHUE, €r0 CTPYKTYpUPOBAaHUE IO pa3lieiaM U TEeMaM, paclpeleleHHe 1o Kiaccam,
pEKOMEHAyEeT TMOCIEeA0BAaTEIbHOCTh H3YYEHHMs] Y4YeOHOro Marepuaia ¢ Y4ETOM MEXIOPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOIMKM y4eOHOro mpolecca, BO3pPAcTHBIX OCOOEHHOCTeH oOydaromuxcs. B
nporpaMMe Mo OHOJIOTMH peajr30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3y4ye€HHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOT0 00IIero o0pazoBaHMs, Ojarogaps yeMy HpOCMATpPHUBAETCS HAIMPABIECHHOCTh Ha MOCIEAYIOLIee
pa3BuTHE OMOJOTMYECKMX 3HAHUM, OpPHUEHTUPOBAHHBIX Ha (QOPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOIO MBIIIJICHHS, NPEACTAaBICHUNH O 3I0pOBOM 00pa3e >KM3HM, Ha BOCIHMTAHHUE
OEpEeKHOTO OTHOIICHHUS K OKPY’KaloIIew NMpupoaHOW cperne. B mporpamme mo Ouoyioruu TakKe MOKa3aHbI
BO3MOXXHOCTH y4yeOHoro mpenmera «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METANIPEAMETHBIM M MPEIMETHBIM Pe3yJIbTaTaM 00ydeHus U B (HOPMUPOBAHUHN OCHOBHBIX BHUIOB
y4eOHO-1103HaBaTEeIbHON  JEATEILHOCTH OOYyYaloIIMXCsl IO OCBOCHMIO COJEpXkaHUS OHOIOTHYECKOro
00pa3zoBaHus Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs.

VYueOHblil npenmer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3oBaHMsl 3aBEpIIACT OHOIOTUYECKOe
o0Opa3oBaHHe B IIKOJE W OPUEHTHPOBAH HA pacIIMpEHHE U YIUIyOJieHHWEe 3HaHMW OOydaroluxcs O KUBOU
MpUPOJIe, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHOW OMONIOTHH, YMOPUONIOTUN U OMOJIOTUU Pa3BUTHS, TCHETHUKH,
CEJIEKIINH, OMOTEXHOJIOT MU, SBOJIIOLIMOHHOTO YYEHHUS U HKOJIOTUH.

Wzydenne yuebHoro mpenmera «buonorus» Ha yrayOJeHHOM YpOBHE OPHEHTHPOBAHO Ha MOATOTOBKY
o0ydarmuxcsi K MHOCIEAYIOUEMY IOJIYyYEHHUIO OHOJIOTUYECKOr0 O0pa30BaHMS B By3aX W OpraHM3alUsIX
cpeaHero npogeccuoHaabHOro oopazoBanus. OCHOBY €ro COJEpXaHMs COCTaBIET cUcTeMa OMOJIOTHYECKUX
3HAHUW, TONYYEHHbIX NPU H3YyUYEHUU OOYHAIOIIMMHUCA COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3/IesioB
OHMOJIOTHMM Ha YpPOBHE OCHOBHOrO oOmiero obpa3oBanus, B 10-11 kimaccax 3Tu 3HaHHS MONY4YalOT Pa3BUTHE.
Tak, pacmmpeHsl W yriyOJieHbl OHOJOTUYECKHE 3HAHUA O PACTEHUSX, JKUBOTHBIX, TIpuOax, OakTepusx,
OpraHu3Me 4eJOBeKa, OOMIMX 3aKOHOMEPHOCTAX JKHU3HHU, JONOJHMUTENBHO BKJIIOUYEHBl OHOJOrMYECKHUE
CBEJICHUSI MPUKIAJHOTO U IOMCKOBOIO XapakTepa, KOTOPble€ MOXHO MCIOIb30BaTh KAaK OPUEHTHUPBI IS
nocienyomero BblOopa mnpodeccur. Bo3MokHa Takke HMHTerpanus OMOJOTMYECKHMX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSIMU, TTOTYUYEHHBIMU 00YUYaIOIIUMHUCS TIPH U3YYSHUH (DU3UKH, XUMUH, Teorpadun u
MaTEeMaTHKH.

CrpykTypa mporpaMMmbl 1o y4deOHOMY mnipenmery "buosorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM U
SBOJIIOIIMOHHBIA TOJIXObl K M3yueHuto ouonoruu. CoraacHO MM, U3ydaloTcs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE JJIs )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpPraHM3allM{, 3BOJIOLUU OPTaHUYECKOro Mupa Ha 3emile,
COXpaHEeHUs OMOIOTUYECKOTO pa3HOOOpasus miaHeTsl. Tak, B 10 ki1acce u3y4yaroTcsi OCHOBBI MOJIEKYJISIPHOU |
KJIETOYHOW OHMOJIOTHH, SMOPHOJOTHH W OWOJOTHH DPAa3BUTHS, TEHETHKH W CEJEeKIHH, OWOTEXHOJOTHH |
CUHTETHUYECKON OWOJIOTUH, aKTyalTu3UPYIOTCS 3HAHHsS OOYyYarommxcs Mo OOTaHUKE, 300JI0TUH, aHATOMHH,
¢uznonorun yenoseka. B 11 kmacce M3ywaroTcsi 3BOJIOIUOHHOE YYE€HHE, OCHOBBI JKOJIOTMHM M YYEHHE O
ouocdepe.

VYueOHbIit mpeamer «buonorus» mpu3BaH 00ECTIEYUTh OCBOCHHE OOYUYAIOMIMMUCS OMOIOTHYECKHX
TEOpUH U 3aKOHOB, HJEH, MPUHIUIOB M MPABUJ, JICKAIIUX B OCHOBE COBPEMEHHOW €CTEeCTBEHHO-HAYUYHOM
KapTUHBI MHpA, 3HAHUA O CTPOEHUH, MHOTOOOpa3sMW M OCOOEHHOCTSIX KIIETKH, OpPTaHW3Ma, MOITYJISALUH,
OHOIIeH03a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX TOCTHKEHUSIX, COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH,
NPUKIIAJHBIX aCMeKTax OMOJOTHMYeCKUX 3HaHWH. [ pasBUTHSA M MOJAEp)KaHUS WHTepeca O0ydJaromMXCs K



OHMOJIOTUHM HApsAy CO 3HAYUTEIbHBIM O0BEMOM TEOPETHYECKOrO0 MaTepuaia B COJACPKAHUU MPOTPaMMbl IO
OMOJIOTUH TPETYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBIICHHUS M PA3BUTUS TOW WIM WHON 0OO0JacTH
OHMOJIOTHH, BKJIQJOM OTEUECTBEHHBIX M 3apyOCKHBIX YUYEHBIX B pELICHHE BAKHEUIIUX OWOIOTUYECKUX H
HKOJIOTUYECKUX TTPOOIIEM.

Ilenp wu3yueHuss yueOHoro mpenmera «buonorus» Ha yriyOnéHHOM ypOBHE — OBJaJICHUE
00yYaromUMHUCs 3HAaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHW3allMy JKUBBIX CUCTEM PA3HOTO PaHTa M
npuoOpeTeHue yMEHHUIl HCIOJIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca K OMpeIesIEHHON 00macTu
npoeCcCHOHATBLHON JIeATEIbHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K BHIOOPY y4eOHOTO 3aBeleHUS JUIs
MPOJOHKEHUS OMOJIOTHYECKOro 00pa30BaHUsl.

JocTwkenne wnenu u3ydeHWss ydeOHoro mpeamera «buonorms»y Ha - yriayOn€HHOM — ypOBHE
o0ecrieunBaeTcs pelieHrueM CIIeIYIInX 3a/1ay:

OCBOCHHE OOYYarOIIUMHUCS CHCTEMbI OMOJIOTHYECKUX 3HAHHMA: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPHSIX,
KOHIENIMSAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M MpaBHIIAX, COCTaBISIOUIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTHHY MHpPa; O CTPOCHUH, MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTMYECKUX CHCTEM
(kJeTka, OpraHu3M, MOMyJIsLus, BUA, OMOreoleHo3, Onocdepa); 0 BHAAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHHUAX B OMOJIOTHH;

O3HaKOMJIEHHE 00YYaIOIINXCs C METOAaMHU MTO3HAHUS KUBOU MPUPOABI: UCCIETOBATENILCKUMHA METOIaMU
OMOJIOTUYECKUX HayK (MOJEKYJISPHOM W KJIETOYHOW OWOJOTHH, AMOPHOIOTUM M OWOJIIOTUH pa3BUTHS,
TEeHETUKH U CENEKLNH, OMOTEXHOIOTUHU U CHUHTETHYECKON OMOJIOTHH, MajIeOHTOJIOTHH, SKOJIOTHH); METOAAMHU
CaMOCTOSITEIIFHOTO TPOBEJCHNUS OMOJIOTHUECKUX HMCCIIEOBaHUN B JabopaTopuu U B mpupoje (HabiroaeHue,
U3MepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIJICHUE OOYYAIOIIMMUCS YMEHUSIMH: CAMOCTOSITEIbHO HAXOAWTh, aHAJTU3UPOBATh M HCIIOJIB30BAThH
Ouosjoruueckyro HMH(OpMalMIO; TOJIH30BAaThCS  OHOJIOTMYECKOM  TEPMHUHOJIOTHMEH U CHMBOJIMKOW;
YCTAaHABJIMBATh CBSI3b MEXKIY pa3BUTHEM OHOJOTHH U COLHUAIBHO-)KOHOMHYECKUMH U 3KOJOTHUYECKUMHU
npobiieMaMy YeIOBEYECTBA; OIICHUBATh MOCIEACTBHS CBOCH AESITENbHOCTU MO OTHOILIEHUIO K OKpYXKalolleH
IPUPOIHOI cpezie, COOCTBEHHOMY 3/I0pPOBBIO U 3/I0POBBIO OKPY’KAIOIIMX JII0JIeH; 000CHOBBIBATH U COOIIOIATD
Mepbl TpodUIakTUKM WHGEKIUOHHBIX 3a00]eBaHM, MpaBWia MOBEACHUA B MPUPOAE U obOecredeHHs
0€30MacCHOCTH COOCTBEHHOM JKU3HEAEATEIBHOCTH B YPE3BBIYAMHBIX CHUTYaIMAX MPUPOJHOTO U TEXHOTCHHOTO
XapakTepa; XapakTepu30BaTh COBPEMEHHbIE Hay4YHbIE OTKPBITUS B 00JaCTH OMOJIOTHY;

pasBUTHE y 00yYarOMUXCs MHTEIUICKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOILIECCe 3HAKOMCTBA C
BBIIAIOIIUMUCS OTKPBITUSMU U COBPEMEHHBIMU MCCIIECAOBAHUAMU B OMOJIOTHH, PEIIaeMbIMH €10 MpolIemMami,
METOAOJIOTHEH OMOJIOrMYEeCKOro MCCIIEI0BAHUS, TPOBEACHUS SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN, PEILICHHS
OHMOJIOrMYECKHX 33724, MOJICIUPOBAHUS OMOJIOTMYECKUX OOBEKTOB U IIPOLECCOB;

BOCIIUTaHHE y 00yYarOMUXCS EHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B IEJIOM M K OTICIBHBIM €&
o0BbeKTaM M sBJIEHUSAM; (OPMHUPOBAHHUE HKOJIIOTUYECKOM, T'€HETUYECKOW TI'pPaMOTHOCTH, OOILIEH KYJIbTYphbI
MOBEJICHUS B IPUPOJIE; MHTETPALIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne 00yUYarOMUMHUC KOMIIETEHTHOCTH B PAallMOHATILHOM MTPUPOIOTIONB30BaHUH (COOI0ICHNE
NpaBWJI TIOBEJICHUS B IPUPOE, OXPaHbI BUIOB, SKOCHCTEM, OUOC]ephl), COXpaHEHUN COOCTBEHHOTO 3/I0POBbS
W 3JI0pOBbSl OKpPYXAIOIUX JioAer (coOmogeHus wmep npoduIakTUKK 3a0ojieBaHUM, oOecredeHue
0€30MaCHOCTH JKU3HEAEATEIBHOCTH B YpPE3BBIYAMHBIX CUTYAIMSIX IPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha
OCHOBE UCIOJIb30BaHUSI OMOJIOTMUECKUX 3HAHUIN U YMEHHH B MOBCEIHEBHON KU3HU;

CO3/laHHE YCJOBUH Ui OCO3HAHHOTO BbIOOpa OOYdYaIOUIMMHUCS WHIMBHIYaTbHONH 00pa3oBaTeNbHOM
TPAeKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAYIONEMY MPOPEeCCHOHATBHOMY CaMOOIIPEAEIEHUIO, B COOTBETCTBUU C
UHIMBUAYAIbHBIMUA HHTEPECAMHU U TOTPEOHOCTSIMH PETHOHA.

OO01iee 4nCiI0 9acoB, OTBEJACHHBIX HAa M3yYeHHUE OHMOJIOTMH Ha YTiIyOJIE€HHOM YPOBHE CPEIHETO OOIIETro
oOpa3oBanus, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hepenmo), B 11 kmacce — 102 waca (3
yaca B HEJIENIO).

OT160p opraHu3alMOHHBIX (HOPM, METOAOB U CPEICTB O0yUYeHHs OMOJIOTHH OCYIIECTBISETCA C YUETOM
cnenupuKd ero CcoJep:KaHWs M HANpaBJIEHHOCTH HAa TNPOAOKEHHE OHOJIOTHMYECKOro oO0pa3oBaHUS B
OpraHu3aIUsIX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.

OO0s3aTeNIbHBIM YCJIOBUEM TPU OOyYEeHHHM OHMOJIOTMH Ha YTiyOJEHHOM ypOBHE SBJSIETCS MPOBEICHUE
71a00paTOPHBIX U MpaKTHUECKuX padoT. Takke ydacTre 00y4aromuxcsi B BBIIOJHEHUH MMPOESKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX paboT, TeMaThKa KOTOPBIX OINpEAeNseTcs Y4YUTeleM Ha OCHOBE HMEIOLIUXCS
MaTepHaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.

COJEP)KAHUEOBYYEHUA



10KJIACC

CoxaeprxaHue IporpaMmbl, BbIIEIEHHOE KypPCUBOM, HE BXOJUT B MPOBEPKY IFOCYJAPCTBEHHON UTOTOBOM
arrectanuu (I'MA).

Temal.buosiorusikakHayka

CoBpemenHast Ouonorusi — KOMIUIEKCHass Hayka. KpaTkas wuctopusi pa3BuTHS OHOJIOTHU.
buonornueckne Hayku W u3ydaeMble UMM TpoOsiembl. DyHaamMeHTadbHbIC, TPHUKIAJAHBIE M TMOUCKOBBHIE
Hay4YHbIC UCCIICIOBAHMS B OMOJIOTHH.

3HadyeHne OuWonaorud B (HOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTUHBI MHUpAa.
[Ipodeccun, cBs3aHHBle ¢ OwWoJorHel. 3HaueHHWE OWOJOTHM B TPAKTHUYECKOW JCSITCIIBHOCTH YeOBEKa:
MEJIUIIMHE, CETbCKOM X0351CTBE, TPOMBIIILIEHHOCTH, OXPAaHE MPUPOIBL.

JlemoHcTpauuu

Hoprpetsl: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V. I'apseii, I'. Mennens,
B. W. Bepnanckuii, WM. II. IlaBnoB, M. W. MeunukoB, H. W.Baeunos, H. B. Tumodeen-PecoBckuii,
Hx. Yorcon, ®@. Kpuk, /I. K. benses.

Ta6uuibl u cxembl: «CBsi3b OMOJIOTHH C IPYTUMH HayKaMn», «CrucTeMa OMOJIOTHYECKUX HAYK.

Tema2.’KuBblecucTeMbIHUXHU3Y4YEHH €

XKusbsle cucTeMBl Kak TpeAMeT wu3ydeHuss Owuonoruu. CBOHCTBa IKHMBBIX CHCTEM: €IUHCTBO
XUMUYECKOIO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTb W YMNOPSAJOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPraHU3aI1sl, CAMOBOCIIPOU3BECHUE, Pa3ApaXMMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alu >KUBBIX CHUCTEM: MOJIEKYJSPHBIM, KJIETOYHBIM, TKaHEBbIN, OpPraHU3MEHHBIN,
MOy JISIIUOHHO-BUI0BOM, 9KOCUCTEMHBIH (OHoreonenoTuyeckuii), onocdepusiii. [Iporeccsl, mpoucxoasiiye B
KUBBIX cucrteMax. OCHOBHbIE MpH3HAKU >kMBOro. JKu3Hbp kak (opma cymiecTtBoBaHus MaTepuu. Haykw,
M3y4aloIlKe )KUBbIE CUCTEMBI Ha PA3HBIX YPOBHAX OpraHU3aluy.

N3yuenue xuBbIx cucteM. Meroabl 6uonornueckoit Hayku. HaGmionenue, uaMepeHue, SKCIepruMeHT,
cucreMaruszanus, MeraaHanu3. IloHsATHe O 3aBUCMMOM M HE3aBUCUMOW IepeMeHHOW. IlnanupoBanue
skcriepuMmenTa. [locranoBka u mposepka runote3. Hynesas runoresa. [lonstue BEIOOPKHU U €€ TOCTOBEPHOCTD.
Pa36poc B Guonornueckux AaHHbIX. OLEHKa TOCTOBEPHOCTH MOIYYEHHBIX Pe3yabTaToB. [IpHUMHBI HCKaXKEHUS
pe3yiabTaTOB 3KCrepuMeHTa. [loHsATHE cTaTHCTHYECKOrO TecTa.

JdemMoHcTpanuu

Tabauiel 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «buonornueckue cucrembl», «CBONCTBA KHUBOMN
MaTepUn», «YpOBHU OpraHU3alluyu KUBOW NMpUpoAb», «CTpoeHHEe KUBOTHON KIETKW», « TKaHU )KMBOTHBIX»,
«CucteMbl OpPraHoOB YEJIOBEYECKOTO opranu3may, «buoreorenosy», «buocdepay, «MeToasl U3ydeHHs KUBOK
IPUPOJIBIY.

OOGopynoBanue: 1abopatopHoe  000pyIOBaHWE JJII  TPOBEICHHS  HAONIOJACHUH, W3MEpPEHUH,
HKCIEPUMEHTOB.

IIpakTnyeckaspadora «Vcrnonp30BaHne pa3InYHBIX METOAOB IPY U3YUYEHUU KUBBIX CUCTEM).

Tema3.buoJiorusikjIeTKu

Krerka — cTpykTypHO-QYHKIMOHAJIBHAS €IUHUIA >KUBOTO. VICTOpUS OTKPBITHUS KIETKU. PaboThI
P.'yka, A.JleBenryka. Knerounass teopus (T. IlIBann, M. lllneiinen, P. BupxoB). OcHOBHBIC TOJOXKECHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYJSIPHOM W KJIETOYHOM OWOJIOTMH: MHUKPOCKOIUS, XpoMaTtorpadus, snekTpodopes,
METOJIT MEYEHBIX aToMmoB, nuddepeHmanbHOe NEeHTPUDYTUPOBAHKE, KYJIbTHBUPOBaHUE KIETOK. M3yueHue
(GUKCHPOBAHHBIX  KJIETOK. OJEKTpOHHAass  MuKpockomnus. KonpokanbHas  Mmukpockonusi. BurambHoe
(MPMXKU3HEHHOE) N3YYEHHUE KIIETOK.

JdemoHcTpauuu

Hoptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. IlIneitnen, P. Bupxos, K. M. bap.

Tabmuibl 1 cxembl: «CBETOBOM MHUKPOCKOID, «DJIEKTPOHHBIM MHUKpPOCKOI», «McTtopusi pa3BUTHS
METOJI0B MUKPOCKOTTHI.

O60opy0oBaHKe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHbBIX, d)KUBOTHBIX U OaKTEPHATBbHBIX
KJIETOK.

IIpakTuueckas padora «/3ydeHne MeTo0B KJIETOUHOM Ounosoruu (xpomatorpadus, 37aeKTpodopes,
muddepennmanbaoe nenTpupyruposanue, [ILIP)».



Tema4. XuMu4ecKassopraHu3aunsiKIeTKH

XHMMHMYECKUN COCTAaB KJIETKH. Makpo-, MUKpPO- M YJIbTPaMHUKpPOdJIeMEHThl. Boma m €€ ponp Kak
pacTBOPUTEIIS, pEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPEryIsiuuu. MuHepaibHble BEUIECTBA
KJIETKH, UX OMOJIOTHYECKas poib. POJIb KATHOHOB M aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKU. buosorumdeckue mnonumepsl. benku. AMHHOKHCIIOTHBIM COCTaB
6enxoB. CTpyKTypbl OenkoBOM Mojekyibl. llepBuunas cTpykTypa Oenka, menTuaHas CBsi3b. BTopuuHas,
TpeTUyHasi, YeTBepTUYHas CTPyKTypel. Jlenarypauusa. CpoiictBa OenkoB. Kriaccuduxanus Oenakos.
buonorndeckne pynknum 6enkoB. [IproHBL.

VYrneBoabl. MoHOcaxapuIbl, AUCaXapHibl, OJIMTOcaxapubl U noaucaxapuabl. OOMIMiA MIaH CTPOCHUs
U PU3UKO-XMMHUYECKHE CBOMCTBA yIieBO10B. buosornyeckue GyHKIMH yIII€BOIOB.

Jlumunel. T'uapodunbHo-ruapodoOHbie cBoicTBa. Krnaccudukamus munuaoB. Tpuriauiepussl,
dbocdomunuabl, BOCKkH, cTepoubl. buonorudeckne (yHKIUU JmnuaoB. OOmuMe CBOWCTBA OMOJOTHYECKUX
MeMOpaH — TeKy4ecTbh, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOyTPOHUIIAEMOCTb.

Hyxneunosbsie kucnotel. IHK um PHK. Crpoenne HyknenmHoBbix kucioT. Hykneoruasl. ITpunumn
koMrieMeHTapHocTH. IlpaBuno Yapradda. Crpykrypa JIHK — nBoiinas cnupanb. MecTOHaxXoXJICHHE U
ounonornueckue Gpynkuuu JJHK. Buast PHK. @yaknun PHK B kierke.

Crpoenue monekysnbl AT®. Makposprudyeckue cBsizu B Mosekyine AT®. buonormueckue (yHKImm
AT®. BoccraHOBICHHbIE TMEPEHOCYMKH, UX (yHKOuM B  Kierke. Jpyrue Hykieo3uarpudocdarst
(HT®). CexBennpoBanue [IHK. MeToapl reHOMUKH, TPAHCKPUTITOMUKH, TTPOTCOMHUKH.

CrpykrypHast Owonorus: OWOXMMHUYECKME U  OWO(PHU3MUECKHME HCCIEOBAHUS COCTaBa M|
MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJEKYJI. MoaenupoBaHue CTPYKTYpbl W (DYHKUIUNH OMOMOJIEKYT M HX
KOMILIEKCOB. KOMIBbIOTEpHBII TU3aiiH 1 OPraHuYeCcKruil CHHTE3 OMOMOJIEKYI U MX HETIPUPOIHBIX aHAIOTOB.

JdemoHcTpaunu

Hoptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®paunxnun, ®. Canrep, C. [Ipy3unep.

Jlnarpammel: «Pacnpenenenne XMMHUYECKMX 3JIEMEHTOB B HEXHMBOM mpupoae», «Pacnpenenenue
XMMHUUYECKHX 3JIEMEHTOB B JKUBOH MPUPOLEY.

Tabmuiel u cxemsl: «Ilepuoanueckas TaldnuIa XUMUYECKUX DIEMEHTOB», «CTpOoeHHE MOJEKYJbI
BONbI», «BemectBa B cocraBe opranuzMoB», «CTpoeHHEe MOJEKynbl Oenka», «CTpyKTypbl OenKOBOii
MOJIEKYJIb, «CTpOoeHHE MOJEKYN yIieBoJoB», «CTpoeHHe MOJEKYN JUNuAoB», «HyKiIenHOBbIE KHUCIOTHIY,
«Ctpoenue monexyisl ATO».

O06opynoBaHue: XuMUUECKasi ocyia 1 000pyI0BaHHeE.

JlaGopaTopHasipa6oTa «O0HapyXeHHE OCIIKOB C TIOMOIIbIO KAYECTBEHHBIX PEAKITHIN.

JlaboparopHasi pabora «VccnenoBanne HyKIEMHOBBIX KHUCIIOT, BBIJIEJICHHBIX W3 KJIETOK Pa3jIM4HbIX
OpraHU3MOBY.

TemaS.CTtpoennenpyHKIMUKICTKH

Tunsl KI€TOK: dyKapuoTuyeckas M mpokapuornyeckas. CTpyKTypHO-(QYHKIIMOHAIbHBIE 00pa30BaHUs
KIICTKHU.

Crtpoenue npokapuoTHueckoi kieTku. Kiertounas crenka Oakrepuit u apxeid. OCOOEHHOCTH CTPOCHHSI
reTepoTpoHO 1 aBTOTPO(DHON MPOKAPUOTUIECKHUX KIETOK. MEeCTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenne u  (QyHKIMOHUPOBAHUE DYKApUOTHYECKOW KieTkdu. Ilmasmarmueckass wmeMOpaHa
(mmazmanemma). CTpyKTypa IUTa3MaTHYecKod MeMOpaHbl. TpaHCIOPT BEIIECTB dYepe3 IUIa3MaTHYECKYIO
MeMOpaHy: maccuBHBIM (auddy3us, ooOnerd€HHas audQy3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIN TpaHcnopT). [lomymponumaemocts MemOpanbl. PaboTa HaTpuii-kalmeBOro Hacoca. DHIOLUTO3:
MUHOIUTO3, (haronuTo3. Ik301uTo3. Knerounas crenka. CTpykTypa v GyHKIIUU KIETOYHOW CTEHKH PaCTEHUH,
rpuboB.

Hurommazma.  I{uto3zonme.  Ilutockener.  JIBuxkeHwe  uurormiasmbel.  OpraHouipl  KIETKH.
OnHoMeMOpaHHbIe OpraHOUIBI KIETKHU: dHorazMatudeckas ceth (DI1C), anmapar ['onbIku, TH30COMBI, UX
cTpoeHHe W (QYHKIMHU. B3auMOCBs3b OJHOMEMOpPAHHBIX OpPraHoUJOB KieTKU. CTpoeHue TIpaHyJIIpHOTO
perukynyma. Mexanusm HampasiieHust 0enxoB B OIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maakuii (arpaHyJspHBIA) SHIOIUIaA3MATHYCCKUN peTukyiayMm. CekperopHas (yHKIHS amnmapara
lonmpmxku. Mogudukanuss  OenkoB B anmapare lompmku.  CopTupoBka  OE€nKOB B ammapaTte
[Nonbxu. Tpancnopt BemecTB B KaeTke. Bakyonn pactutenbHbix kieTok. Knetounsiid cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MUTOXOHJIPHH, IIACTHABL [IpoucxoXaeHrne MUTOXOHAPUN U
miactua. CumoOuorenes (K.C. MepexkoBckuii, JI. Maprymuc). CtpoeHue u GyHKIUM MHUTOXOHIPUH U
wiactuy. llepBuuHbIe, BTOPUYHBIE M CIIOKHBIE TUIACTUIBI (POTOCHHTE3UPYIOMIMX JyKAPHUOT. XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOTIACThI BHICIIUX PACTECHUM.



HememOpannble opraHouzbl kiieTku CTpoeHue W (QYHKUMH HEeMEMOpaHHBIX OpPraHOMIOB KIIETKH.
Pu6ocowmer. [Ipomexxytounsie ¢umameHTsl. MUKpo(hmIaMeHTl. AKTUHOBBIE MUKPO(HIAMEHTHI. MEIIIEYHbIE
KJIETKH. AKTUHOBbIE KOMITIOHEHThI HEMBILIEUHBIX KJIETOK. MukpoTpy6ouku. Kierounsiii nentp. Ctpoenue u
JBIDKEHUE KTYTHKOB M pecHHYeK. MUKpoTpyOouku muroruia3Mel. Llentpuons. benku, acconuupoBanHbIe C
MHUKpOGUIaMEHTaMU U MUKPOTPYOOUKaMu. MOTOpHbIE OEIIKH.

SAnpo. OGomouka sigpa, XpOMAaTHH, KapuoIIa3Mma, SAPBIIKH, WX CTpoeHHe W (yHKIHMH. SaepHbIi
OenkoBbll MaTpukc. IIpocTpaHCTBEHHOE pPACHOJIOXKEHHE XPOMOCOM B MHTep(dasHOM sjpe. DyXpoMaTuH U
reTepoxXpoMaruH. belku XpomMaTMHA — THUCTOHBL /luHamuKa sjepHO O00O0JIOYKHM B MHTO3E. SIIepHBIM
TPAHCIIOPT.

Knerounsle BxmtoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JSYKapuoOT (pacTUTEIbHOM,
YKUBOTHOM, TPUOHOM).

JdemoHcTpanuu

Ioptpetsl: K.C. MepexkoBckuii, JI. Mapry:muc.

Tabmuuer u cxembl: «CTpoeHHE JYKapHOTHUECKOW KIETKW», «CTpOEGHHE JKUBOTHOW KIIETKH»,
«CTpoeHne pacTUTENbHON KIETKW», «CTpOeHHEe MUTOXOHIpUW», «SAnpo», «CTpoeHHe IpPOKapUOTHYECKOU
KIJIETKW.

OGopynoBaHue: CBETOBOM  MHUKPOCKOI, MHUKPOIIpPENapaTthl pPacTUTENBHBIX, JKUBOTHBIX  KIIETOK,
MHUKpONpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlabopaTtopnasipabora «l3yueHne CTpOCHUS KJIETOK pa3IuYHbIX OPraHU3MOB.

IpakTnyeckasipadora «/3yueHue cBOMCTB KJIETOYHON MEMOpaHbBI».

JlaGopaTopHasipadora «/ccaenoBanue mia3Monusa 1 JeIiasMoan3a B PACTUTENBHBIX KIIETKAX).

IIpakTnyeckaspadora «/3ydeHue qBUKEHHS IUTOIUIA3Mbl B PACTUTENBHBIX KIETKAX).

Tema6.00MeHBelIecTBUIIPeBPALlCHUeIHEPTUUBKIIETKE

ACCUMUIISIIIUSL U TUCCUMMIIALIASA — IB€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa BElecTB: aBTOTPOQHBIN
U rerepoTpodHbId. YdacTHe KUCIOpoaa B OOMEHHBIX Mpoleccax. DHepreTudeckoe oOecrieueHne KISTKH:
npeBpameane AT® B oOMeHHbIX Tporeccax. DEpPMEHTATUBHBIN XapakTep PEaKIUid KJIETOYHOTO
metabonu3ma. DepMeHThl, MX CTPOEHHE, CBOWCTBA W MexaHu3M jeiictBusi. Kodepmentsl. Ormnyus
(bepMEHTOB OT HEOPraHMYEeCKHX KaTalu3aTopoB. benku-akTuBaTOpbl M OETKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOpPOCTH (PepMEHTATUBHBIX PEAKIIMNA OT PA3IUUHBIX (PAKTOPOB.

[lepBUYHBIl CUHTE3 OPraHMYECKUX BEHIECTB B KieTKe. POTOCHMHTE3. AHOKCUTEHHBIH U OKCUI'€HHBIN
¢dorocunTes y Oakrepuii. CBeTOCOOMpAIONIME NHUIMEHTH M MHUIMEHTHl PEAaKUMOHHOro IieHTpa. Pousb
XJIOPOIIaCTOB B mporiecce ¢orocuHTe3a. CBeToBas M TeMHOBas (as3wl. Dotonpixanue, C,, C,. u CAM-Tumsl
¢dorocunTeza. IIponykTuBHOCTE (QoTOCHMHTE3a. BimsHue paznuuHbix (AKTOPOB HA CKOPOCTH (POTOCHHTE3A.
3HaveHue POTOCHUHTE3A.

XemocuHTe3.  Pa3zHooOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpHHUUpYIOUHEe  OakTepuu,
JKeIe300aKTepuu, CepoOaKTepuH, BOJOPOIHbIE OaKTepHH. 3HAUCHUE XEMOCHHTE3a.

AHa’poOHBIe opraHu3Mbl. Bumsl 6pokenus. [IpoaykTel OpOKEHUSI U WX HCIIOJIB30BAHUE YETIOBEKOM.
AHa3p0OHBIE MUKPOOPTAaHU3MBI KaK 00bEKTHI OMOTEXHOJIOTHUU U BO30YIUTENN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHeprerudeckoro odOmeHa. I[loaroroBuTenbHbIN dTam. [nmukonus —
0OECKHUCIOPOAHOE PACUICTNIEHUE TIFOKO3bI.

buonornueckoe OKuciaeHHE, WA KIETOYHOE JbIXaHue. Poiab MUTOXOHAPHII B IpoIEccax
Oouosnorudeckoro oxucieHusa. Llukmumueckue peakuuu. OxucnurenbHoe GochopunupoBaHue. JHEPTUs
MeMOpaHHOro TpanueHta npoTtoHoB. Cunte3 AT®: pabora nportoHHoi AT®d-cunrassl. [IpenmymiecTna
a’poOHOTO MyTH 0OMEHa BEUIECTB Nepe] aHa3POOHBIM. DPHEKTUBHOCTH YIHEPTETUIECKOTO 0OMEHa.

JdemMoHcTpanuu

Hoptpetsl: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuesn,
I'. A. 3aBap3uH.

Tabmunbl u cxeMbl: «DoTocuHTe3», «IDHEpreTnueckuii oOMmen», «buocuHTe3 Oenkay, «CtpoeHHE
dbepmenTay, « XeMOCHUHTE3Y.

O06opyaoBaHKe: CBETOBOM MUKPOCKOII, 000pyAOBaHUE JIJIsl TPUTOTOBICHHS MOCTOSTHHBIX U BPEMEHHBIX
MUKPOIPENapaToB.

JlabopaTropHasi pabora «/3yueHrne KaTaJuTHYECKONH aKTUBHOCTH (EPMEHTOB (HAa MPUMEPE aMUJIa3bl
WJIM KaTanasbl)y.

JlabopaTopnasi pabora «/3yueHune ¢GepMEHTATUBHOIO pacCHICIUICHUs IEPOKCHIA BOJIOpOJa B
PACTUTENbHBIX U )KUBOTHBIX KIJIETKAX).

JlabopaTopuasipadoTa «CpaBHEHHE ITPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3aY.



JlaGopaTopnasipabora «CpaBHEHHE IPOIIECCOB OPOKEHUS U JBIXAHHS.

Tema7.HacaencrBennassungopmanusinpeaausannsieéBKIeTKe

Peakiiun marpuyHoro cuuTe3a. [IpUHIMIT KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUYHOIO CHHTE3a.
Peanuzanus HaciencrBeHHon uHbopmaruu. ['eHeTHYeCKnuid Ko, ero cBoicTBa. TpaHCKpHUMIUSA — MaTPUYHBIN
CHUHTE3 PHK. [TpuHIMIIBL TPaHCKPUIILIUU: KOMILJIEMEHTApHOCTb, AHTUIAPAIIICIIBHOCTD,
acumMmetpuyHocTb. Co3peBanue Mmatpuunbix PHK B sykapuotnueckoit kinerke. Hexkonupytromue PHK.

Tpancasus u e€ sranel. Yuactue tpaHcnopTHeix PHK B Onocunrese Oenka. YcnoBus OuocuHTe3a
oenka. KogupoBanne aMiMHOKHUCIIOT. Posib ppubocoM B OMOCHHTE3E OeKa.

CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUU TeHOB. OpraHu3aiusi TeHoMa Yy MPOKAPUOT U IYKAPHUOT.
Perynsmust akTUBHOCTM TeHOB y mpokapuoT. ['mmote3a omepona (P.Kako6, XK. Mano). MonekymsipHbie
MEXaHU3MBbl IKCIIPECCUU TE€HOB y 3yKapuoT. Pojib XpomMaTWHa B pEryssiliud paboThl TE€HOB. Peryisius
0OMEHHBIX TPOIECCOB B KileTke. KieTouHbli romeocTas.

Bupycel — HeksieTouHble (OPMBI KU3HU W OOIHMraTHbie napasuThl. CTPOCHUE MPOCTBIX M CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTeprodaros. Kuznennsiii uki JJHK-conepxammx Bupycos, PHK-coaepsxammx
BUpPYCOB, 6akTeprodaros. OOpaTHast TPAHCKPHIILIKS, pEBEPTa3a, HHTETpasa.

BupycHbie 3aboneBanus denoBeka, XUBOTHBIX, pacteHuid. CIINI], COVID-19, comumanpHbie U
MEIUITUHCKHIE TPOOIEMBI.

buonndpopmaruka: wHTErpanmus ¢ aHaIW3 OodbIIMX MaccuBOB  («bigdata») CTPYKTYpHBIX
OmoJornYeckunx JaHHbIX. HaHoTexHOoMornu B Ouonoruu u meaunuHe. [Iporpammupyembie pyHKIUU OEIKOB.
CrniocoObl TOCTaBKH JIEKAPCTB.

JdemoHcTpanuu

Ioptpetsl: H. K. Konsuos, [. Y. UBaHOBCKUHA.

TaGnuuer u cxembl: «buocunres 6enkay, «I'enernueckuit Koy, «Bupyco», «bakrepuodarny.

IIpakTnueckasipadbora «Co3ianre MOJICIIH BUPYCa.

Tema8.  Kn3HeHHBIHINKIKIECTKHA

Knerounsnii mumki, ero mepuoisl M perymsinus. Murtepdaza m muro3. OcoOEHHOCTH MPOIECCOB,
nportekaromux B uHTepdaze. [loaroroBka kietku Kk aeneHuto. [IpecuHrernyeckuit (MOCTMUTOTUYECKUIA),
CUHTCTHUYECKUN U TIOCTCUHTETUYECKUH (MIPEMUTOTUICCKUI ) TepHOIbI MHTEP(]A3HI.

Marpuunbiii cunte3 JHK — perukamus. Ilpunuunel permukanuu JIHK: xoMmiemeHTapHOCTS,
[I0JIyKOHCEPBAaTUBHBIN CHHTE3, aHTUIapaienbHOCTh. Mexanusm permnkanuu JJHK. Xpomocomsl. Ctpoenue
xpomocoMm. Temomepsl M Teaomepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTwIl. JIUriouaHbi u
rarIoNIHbIN Habopbl XpoMOcOM. I"'oMoI0rnuHbIE XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenne knerkn — Muto3. Craauy MHUTO3a U IPOUCXOASIIME B HHUX Hpouecchl. TUmbl MHUTO3a.
Kapuokunes u nuTokuHe3. buosornyeckoe 3Ha4eHue MUTO3a.

Perymnsimus MmutoTHueckoro nukia kietku. [Iporpammupyemast kiierounas rudenb — arnormnTos.

Knerounoe sapo, XpoMocoMbl, (yHKIMOHAIbHAS TEHOMHUKA. MeXaHU3MbI  Mpoiudepamnnu,
nuddepeHIpoBKy, crapeHuss U rudenmn kinetok. «ludpoBas kierkay — OMOMHGOPMATHYECKHUE MOJIETH
(YHKIIMOHUPOBAHUS KIIETKH.

JdemoHcTpauuu

Tabmauiel 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CtpoeHne xpomocom», «Permkarus
JIHK».

O6opyaoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenaparhl: « MUTO3 B KJIETKaX KOpEIIKa TyKay.

JlaGoparopnasipabora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopHasi pa6ora «HaOnronenne MuTo3a B KIETKaX KOHYMKA KOpEIIKa JiyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema9.CTtpoeHnen(pyHKIMHOPTaAaHU3MOB

buonornueckoe pasHooOpasue opraHu3mMoB. OJHOKIETOYHbBIC, KOJOHUAIbHBIE, MHOTOKJIETOYHBIC
OpraHU3MBI.

OCOOCHHOCTH CTPOCHMS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrepum, apxew,
OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, IpyrHe MPoTUCTh. KoNoOHMaNbHbIE OPraHU3MBI.

B3aumocBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbl ¥ CUCTEMBI OpraHoB. OpraHusm
Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTesbHAs, MOKPOBHAs, MPOBOASIIIAL,
OCHOBHas1, MexaHu4eckas. OCOOCHHOCTU CTPOCHHMS, PYHKIIMN U PACTIONOXKECHHS TKAaHEH B OpraHax PacTCHHI.



TkaHM KUBOTHBIX M 4YEJNOBEKA. THWIbl JKUBOTHBIX TKAHEW: »SIUTEIUANbHAs, COEAUHUTENIbHAS,
MblIleyHast, HepBHasi. OCOOCHHOCTH CTpOeHUs, (YHKIHUH M PACIOJIOKECHUsI TKaHEH B OpraHax >KMBOTHBIX H
YyeJ0BeKa.

Opransel. BereratuBHble U TeHEpaTUBHbBIE OPraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB )KMBOTHBIX U
yenoBeka. OyHKIMU OpPraHOB U CUCTEM OpPI'aHOB.

Onopa Ttena opranuzmMoB. Kapkac pacrenuil. Ckenerbl OJHOKJIETOYHBIX W MHOT'OKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpPOECHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBukeHue oOpraHu3MoB. J[BMJKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUJHOE, KIYyTHKOBOE,
pecHu4HOe. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHHUM: TPOMM3MbI M HACTHM. [[BU)KEHHE MHOTOKIIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Peduiekc. CkesneTHble MbIIILBI U UX paboTa.

[Iutanne opranusmMoB. Ilornomenne Bobl, YIJIEKUCIOTO ra3a 1 MUHEPAJIbHBIX BEIIECTB PACTCHUSIMU.
[Ilutanue >KUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE TNHIeBapeHue. [IluraHue mNO3BOHOYHBIX
JKUBOTHBIX. OTHenbl NUIIEBapUTENbHOrO TpakTa. [InmeBapurensHble xenessl. [IumieBapurensHas cuctema
YeJI0BEeKa.

Jpixanue opranu3moB. Jlpixanue pactenuid. Jlpixanme kuBOTHBIX. Jluddys3us razoB depes
NoBEpXHOCTh KieTkH. KokHoe napixaHue. JlpixarenbHas NOBEpXHOCTh. JKabepHoe U JErOYHOE JbIXaHHE.
JlpixaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLUHMOHHOE YCIO0XXHEHHE CTPOEHHUs JIETKHUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelnpHas cHCTeMa 4ejaoBeKa. MexaHM3M BEHTWIALUHU JIETKUX y NTUL U
MmiiekonuTaromux. Perynsamnus npixanus. J{prxareabHbie 00bEMBI.

Tpa"cnopT BelecTB y OpraHu3MoB. TpaHCHIOPTHBIE CHCTEMBI pacTeHUM. TpaHCIOPT BEWIECTB Yy
*KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas crcTeMa MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
Cepaiie, KPOBEHOCHBIE COCYIIBI M KpoBb. Kpyru KpoBooOpaiieHusi. DBONIONMOHHBIE YCIOKHEHUSI CTPOCHHUS
KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perymsmusi.

Boigenenue y opranusmoB. Beiaenenue y pacteHuil. Bwinenenue y kuBOTHBIX. COKpaTHTEIbHBIE
Bakyonud. Opranbl BbiaeneHusi. OuubTpanusi, ceKpelus U oO0paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOTHI
opraHoB BblieneHUs. CBSI3b IOJOCTH Tejla C KPOBEHOCHOM M BBIACIUTENIBHON cucTeMaMu. Bwinenenue y
MO3BOHOYHBIX JKUBOTHBIX U uesnoBeka. [Touku. Ctpoenue u GpynkunonupoBanue Heppona. OOpa3zoBaHre MOYH
y 4eJIOBEeKa.

3amuTa y OpPraHu3MoOB. 3allUTa Yy OJHOKIETOYHBIX oOpraHu3MoB. Cropbl OakTepuili M IIMCTHI
npocTeiiux. 3alyMra y MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpencrBa nacCUBHOW M XMMHUYECKOU
3amuThl. GUTOHLUBI.

3amuTa y MHOIOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX INpOM3BOJAHBIE. 3alUTa OpPraHu3Ma OT
Oosesneit. MMmyHHass cucrema denoBeka. KieTOYHBI W TyYMOpaJbHBIM HMMMYHHTET. BpoXn€HHBIN U
npruoOpeTéHHbIN cennduyecknii UIMMYHUTET. Teopus KJIOHAIbHO-ceeKTuBHOr0 nMMyHuteTa (I1. Dpmux, .
M. bepuer, C. Toneraa). BocnamurtenbHble OTBETHI OpPraHU3MOB. PoJjib BpOXIAEHHOTO HWMMYHHUTETa B
Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUI.

Pa3ngpaxxuMocTe M peryisiuus y OpraHu3MOB. Pa3zapakumocTh y OJHOKJIETOYHBIX OpPraHW3MOB.
Takcucsl. Pa3npaxuMoCTh U peryJisinys y pacTeHUI. POCTOBBIE BEIeCTBA U UX 3HAYCHUE.

HepBHas cuctema u pedrekropHas peryisius y >KUBOTHBIX. HepBHast cucrema u €€ OTHEIBI.
OBOJIIOLMOHHOE YCIIO)KHEHHWE CTPOECHMsSI HEPBHOM CHCTEMBbI Yy KHUBOTHBIX. OTIEnbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas ayra. bezycioBHbie U ycnoBHbIE pe(IIEeKCHI.

I'yMopanbHas perynsiuusi M SHIOKPHUHHAs CHCTEMa >KMBOTHBIX M 4denoBeKa. JKene3bl SHIOKpUHHOU
CHUCTEMBI U UX FOpPMOHBI. JlelicTBUE rOpMOHOB. B3aMOCBSI3b HEPBHOM M SHIOKPUHHOMN cucTeM. | mnoraiamo-
runogu3apHas cucTema.

JdemoHcTpauuu

Ioptpert: U. I1. ITaBnos.

Tabmuiel u_ cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTrOKIETOYHBIE BOJOpoOchn», «bakrepum»,
«IIpocreiimme», «Opranbl IBETKOBBIX pacTeHHi», «CHCTeMBl OpPraHOB IIO3BOHOYHBIX KMBOTHBIX»,
«BHyTpeHHEee cTpoeHue HaceKoMbIX», «TkaHu pactenmit», «KopHeBwle cucteMmb», «CTpoeHHE CTEOIs»,
«CTpoeHue TMCTOBON IIIACTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT uenoBekay, «llumeBapurensHas cucreMay,
«KpoBeHocHas cucrema», «JlpixatenpHas cucrema», «HepBHas cucremar, «Koxkay, «MblniedHas cucreMay,
«BpaenurensHas — cucteMa», «OHJIOKpUHHAs  cuctema», «Crpoenue  Mblby, «HMMMmyHuter»,
«KnmeynononoctHeie», «CxeMa nuTaHus pacTeHUuin», «KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue ruzips», «CTpoeHue 1aHapun», « BHyTpeHHee cTpoeHune n0xkaeBoro 4epss», «HepBHas cuctema
pei0», «HepBHas cuctema narymkuy», «HepBHas cuctema mpecMbikarouiuxcs», «HepBHas cuctema nTuipy,
«HepBHas cuctema miiekonuraroumx», «HepsHas cucrema uenoBekay, «Pediaexcy.



O6opynoBaHKe: CBETOBOM MHUKPOCKOTI, MUKpOTpenaparhbl OJTHOKJIETOUYHBIX OpPraHHU3MOB,
MHUKpOIpenaparsl TKaHei, paKOBUHBI MOJUTIOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJTIOKOXKUX, YKUBBIE IK3EMILISIPHI
KOMHATHBIX pPacTEeHUl, repOdapuu pacTeHUN pa3HBIX OTJIEJIOB, BIAXHBIC IMpemapaThl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKITUU OECIIO3BOHOYHBIX KUBOTHBIX, CKEIIET YEJIOBEKa, 000pYy0BaHUE IS IEMOHCTPAIHH
MOYBEHHOTO U BO3MAYIIHOTO NHUTAHHUS PACTEHUI, pacHIeIIeHUus Kpaxmaia U OeNKoB TOJ JeicTBHEM
dbepmMeHTOB, 000pYyJOBaHHME UIsI JEMOHCTPALMH OMNBITOB MO HW3MEPEHHUIO >KU3HEHHON EMKOCTH JETKUX,
MeXaHHU3Ma JIbIXaTEeNIbHbBIX JBUKEHHM, MOJIETH T'OJIOBHOTO MO3Ta Pa3UYHbIX )KUBOTHBIX.

Jlaboparopuasipadora «/3yueHue TkaHEH pacTeHUI.

JlabGopaTtopnasipabora «/3yueHne TKaHeil )KUBOTHBIX).

JlabopaTopnasipadora «/I3ydeHre OpraHoB IBETKOBOTO PaCTEHUS.

Temal0.PasMHOKeHUEeHMPAa3BUTHEOPTAHU3MOB

@DopMbl pPa3MHOKEHUSI OPTaHU3MOB: Oecrionoe (BKJIoYas BereTaTUBHOE) U MojioBoe. Buabl Oecrionoro
Pa3MHOXKEHHUS: TOYKOBAHUE, CTIOPYJISIHS, (hparMeHTaIus, KIOHUPOBAaHHE.

[TonoBoe pasmuHoxkenue. IlonoBble kieTkn, win ramerel. Meio3. Cragum wmenosa. lloBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronorndeckuil CMbICI Melo3a M IIOJIOBOro mnpouecca. Meios u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHNU3MOB.

[IpenzaponpiieBoe pa3sutue. ['ameToreHes y ;kuBoTHBIX. [1o0BEIe skene3bl. OOpa3oBaHKE U pA3BUTHE
MOJIOBBIX KJIeTOK. CriepmaTorenes u oorere3. CTpoeHHe MOJOBBIX KIIETOK.

OmtotoTBOpeHNEe U 3MOPHUOHATIBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI OIIONOTBOPEHUS: HAPYXKHOE,
BHyTpeHHee. [lapTeHorenes.

WnpuBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOTeHe3). OMOpHONOTHS — Hayka O pa3BHTUHU
opranu3smMoB. Mopdorene3 — oHa U3 TMaBHBIX Mpobiem smOpuonoruu. Konnenius MopdoreHoB U MoJenu
mopdorene3a. Craguum 5SMOpHOreHe3a JKMBOTHBIX (Ha mpumepe Jsrymku). [poOmenue. Turb
npobnenus. JlerepMUHUpPOBAaHHOE U HEJIEPMHHHUpPOBaHHOE  apoOseHue. biractyma, Tumel  OmacTyd.
OcobenHocTr ApoOIEHUS MIIEKOMUTAIONMMX. 3apObIINIEBbIe JUCTKH (racTpyisiuus). 3akiagka OpPraHoB H
TKaHEW M3 3apOJbIIIEBHIX JIUCTKOB. B3auMHoe BiIMsIHME YacTell pa3BUBAIOILETOCs 3apobliia (3MOpHOHATbHAS
MHAYKIMS). 3aKiajKa IJlaHa CTPOEHUsS >KMBOTHOTO KaK pe3ysbTaT UEPAPXUUYECKUX B3aUMOJEHCTBUI I€HOB.
Brnusinue Ha SMOproOHalIbHOE pa3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYIKAIOIIECH CpelIbl.

Poct u pa3Butue xuBoTHbIX. [TocTamOpronaneHbiil iepuoa. [psmoe u Henpsimoe passutue. Paspurne
¢ metamMop(o30M y OECrO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX. buonormyeckoe 3HaueHUE MPSMOTO U
HENPSMOI'0 pPa3BUTHS, UX PACHPOCTPAHEHUE B NpUpoae. Tumsl pocta KUBOTHBIX. DAKTOPBI PETYJISALUU pPOCTA
KUBOTHBIX M uenoBeka. CTaguy NOCTAIMOPHUOHANBLHOTO DPAa3BUTHS y JKMBOTHBIX U 4yenoBeka. l[lepmonibl
OHTOTreHe3a yenoBeka. CTapeHue U CMEepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxenne u passutue pactenuid. ['lamerodut u cnopodut. Meiio3 B )KM3HEHHOM IMKJIE PACTCHUH.
OOpa3oBanue crnop B mporecce Meio3a. ['amerorenes y pacteHuil. OIIOJOTBOPEHHE U pPa3BUTHE
PacCTUTENBHBIX OPraHW3MOB. J/[BOWHOE OMIIOAOTBOPEHHE y IBETKOBBIX pacTeHuit. OOpa3oBaHME U Pa3BUTHE
CEMEHH.

MexaHu3MBbI PEryJIsLUN OHTOTEHE3a Y PACTEHUI U JKUBOTHBIX.

JdemoncTpanuu

Ioptpetsl: C. I'. Hapamwun, X. [lIneman.

Tabmuuer  u  cxembl: «BereratuBHoe  pa3sMHOXKeHHe», «Tumsl  Oecrosoro  pa3MHOXKECHUS»,
«Pa3MHOXeHHME XJITaMHJIOMOHAnb», «Pa3MHOXeHHe 5BIVIeHb», «Pa3MHOXkeHue ruips», «Mehos3y,
«Xpomocombl», «l'amerorenes», «CTpoeHHe SMLIEKIETKM U crepmaro3ouaa», «OCHOBHBIE CTaguU
oHToreHesza», «lIpsmMoe u Hempsimoe pa3BuTHE», «Pa3BuTHME MalcKoro »xyka», «Pa3Butue capaHum,
«Pa3Butne narymkmn», «/IBoiiHOE OIJI0JOTBOPEHHE Y LIBETKOBBIX pACTEHUID, « CTPOEHHE CEMSH OJIHOI0JIbHBIX
Y JABYAOJIbHBIX pacTeHUil», «)KU3HEHHBI UK MOPCKOUN KammycTb», « KU3HEHHBIN LUK MXay, « KU3HEHHBIH
LUKJI TAMIOPOTHUKAY, «KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHUE: CBETOBOM MHKPOCKOI, MHKPOIpENapaThl SUIICKICTOK M CIIEPMATO30MI0B, MOJIEIh
«LlukI pa3BUTHS JIATYIIKW.

JlaGopaTtopHasipabora «/3yueHre CTpOCHUS MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckasapadora «BblsiBIeHNE IPU3HAKOB CXOCTBA 3aPOAbIIIEH T03BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasipadora «CTpoeHHU€e OpraHoB Pa3MHOKEHHUS BBICIIIMX PACTCHUIY.

Temall.l'eHeTHKa—HAYKAOHAC/IEACTBEHHOCTUNU3MEHYNBOCTHOPTAHU3MOB



Hcropusi craHoBieHHWs W pa3BUTHS TeHETHKU Kak Hayku. Paboter I'. Menpens, I'. me ®pusa,
T. Moprana. Ponb oTtedecTBeHHbIX yu€HbIX B pa3BuTuu renetuku. Padorst H. K. Konbuosa, H. 1. BaBunoga,
A. H. benozepckoro, I'. . Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TE€HETUYECKHE IOHATHUA W CHUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUICJIbHBIE TEHBI,
aJbTEPHATUBHBIE MPU3HAKH, TOMUHAHTHBI M PELECCUBHBIA NPHU3HAK, 'OMO3UIOTa, IE€TEPO3UTOTa, YHUCTass
JUHWYS, THOPUIBI, TeHOTHUM, (peHoTUN. OCHOBHBIC METO/bl TCHETUKH: THOPUIOIOTUICCKHM, IUTOIOTUICCKUH,
MOJIEKYJISIPHO-T€HETHUECKU .

JdemoHcTpanuu

Ioptpetsl: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. beno3epckuid,
I'. . Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckmii.

Tabmuiel u cxeMbl: « MeTO bl TeHETUKI, «CXEMBI CKPEITUBAHUS.

JlaGopaTopHasipa6oTa «/Ipo3oduina kak 00BEKT TeHETUIESCKIX UCCIICIOBAHMIT.

Temal2.3aK0HOMEPHOCTHHACIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBoiii 3axkoH MeHenst — 3aK0H eIMHO00pa3usi THOPUIOB TIEPBOTO
nokoJsienusi. IIpaBuno nomuHupoBaHusd. Btopol 3akoH MeHnens — 3aKOH pacLICIUICHUS NPU3HAKOB.
[{uTonoruvyeckre OCHOBBI MOHOTHOPHUIHOTO CKpEIMBaHus. [ uoTe3a YucToThl raMer.

AHanusupytolee ckpemrBanue. [IpoMexxyTouHblil XapakTep HacieaoBanus. Paciernienue npu3HakoB
IIPU HEMOJHOM JJOMUHUPOBAHUMU.

JurubpuaHoe ckpemmBanue. Tpetuit 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO HACJEIOBAHUS
npu3HakoB. [{utonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuerieHHoe HacnenoBanue mnpu3HakoB. Paborel T. Moprana. CuerjieHHOE HAclIeJJOBAaHHE T€HOB,
HapyILIECHHUE CUEIJICHUSI MEKy T€HaMU. XPOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.

I'enetuka noma. XpoMOCOMHBI MEXaHU3M OIpPEACNICHUs 1Moja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbli M rereporaMeTHbli 1oJ. ['eHeTHueckass CTpPyKTypa IOJIOBBIX XpomocoM. HacnenoBanue
MPU3HAKOB, CLICTVICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cuctema. IlnedoTponuss — MHOKECTBEHHOE JIEUCTBUE TeHA. MHOKECTBEHHBIN
ajenusM. BzaumonelictBue HealsenbHbIX TeHOB. KommuieMenTapHocTs. Dnucras. [lonnmepust.

'eneTnyeckuii KOHTPOIb Pa3BUTHSI PACTCHUM, JKUBOTHBIX M YENIOBEKa, a Takke (PU3UOIOTHYECKUX
MPOIECCOB, TOBEJICHUS W KOTHUTHBHBIX (DYHKIWH. ['eHeTHYeCKHue MEXaHM3Mbl CHMOMOTEHE3a, MEXaHU3MBI
B3aMMOJICHCTBHS «XO3fMH — MapasuT» M «XO35UH — MHUKpoOMom». ['eHeTnyeckue acmekThl KOHTPOJIA U
W3MEHEHUs HACJICJICTBEHHOW HH(POPMAIIMU B TIOKOJICHUSX KIIETOK H OPraHU3MOB.

JdemoHcTpaunu

Iloprpetsl: I'. Menaens, T. Mopras.

Tabmuubl u cxembl: «[lepBbiii w  BTOpoW 3akoHBl Mennens», «Tpetuit 3akoH MeHaensy,
«Ananuzupymoniee ckpemupanne», «Hemonnoe nomuaupoBanuey, « ClierieHHOE HaclleIOBaHUE IPU3HAKOB Y
npozodpuis», «['enernka moma», «Kapuotun uenosekay, «Kapuotumn napozodunsi»y, «Kapuorun nruisn,
«MHOXXECTBEHHBIN ajIenIn3m», «B3aumoaeiicTBIe T€HOBY.

O6opynoBaHue: MOAENb AJI JEMOHCTPALMU 3aKOHOB €AMHO00pa3usi THOPUIOB MEPBOrO MOKOJIEHUS U
paculeIuieHusl MPU3HAKOB, MOJEIb IS JIEMOHCTpAIlMU 3aKOHA HE3aBHCHUMOTO HACJEAOBAHUS MPU3HAKOB,
MOJIEJIb JUIsl IEMOHCTPAlMU CUEIUIEHHOTO HACJIEIOBAHUS MTPU3HAKOB, CBETOBOM MHMKPOCKOIN, MUKpPOIIpEnapar:
«/pozodumnay.

IIpakTHyeckaspadora «l3yueHue pe3yapTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y APO30(UIIBD.

IpakTnueckaspadora «/3ydeHne pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(UITBD).

Temal3.3aK0HOMEPHOCTHH3MEHYHBOCTH

B3aumopelictBue reHotuna u cpelpl npu (GopMupoBaHUM (QeHoTuna. V3MEeHYMBOCTh NPU3HAKOB.
KauecTBeHHbIE U KOJIMUECTBEHHBIE IPU3HAKU. BUIbl N3MEHUMBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHASI.

MoaudukanoHHas n3MeHYUBOCTb. Poib cpenbl B popMupoBaHM MOIM(UKATMOHHON N3MEHUMBOCTH.
Hopma peaknuu npusHaka. BapuauuonHblii psin u BapuauuoHHas kpusasd (B. Horanncen). CpoiicTBa
MOJIU(PHUKALIMOHHON U3MEHUYMBOCTH.

I'enoTunuueckast n3MeHYMBOCTh. CBOMCTBA T€HOTUIMUYECKON M3MEHUMBOCTHU. Buabl reHOTUIIMYECKON
U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHAS.

KomOunatuBHas u3MEHUMBOCTH. Mei03 U MOJIOBOM MpOLECC — OCHOBAa KOMOMHATHUBHOM
U3MEHYUBOCTU. POsIb KOMOMHATUBHON M3MEHUMBOCTU B CO3[JaHMU T'€HETHUYECKOro pasHOOOpas3us B Ipeesiax
OJIHOTO BHUJIA.



MyTtannoHHass M3MEHYMBOCTb. Bubl MyTanuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBbIE. CIIOHTaHHBIE U
MHAYLUPOBAaHHbIE MyTallK. SiepHble U HUTOIUIa3MaTHYecKkue MyTalui. COMaTH4YECKHUE U MTOJIOBbIE MyTallUH.
[IpyunHEl BO3HMKHOBEHMs MyTaluil. MyTareHel M HUX BIHSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO Ipolecca. 3aKOH FOMOJIOTMYECKUX PSAZOB B HaciencTBeHHOW n3MeHunBocty (H.M. BaBuinos).
BuesinepHast U3MEHUMBOCTB U HACJIEICTBEHHOCTD.

OnureHeTvka U SMUT€HOMHKA, POJIb AMUIE€HETUYECKUX (PAaKTOPOB B HACJIEIOBAHUU U MU3MEHUYHMBOCTHU
(eHOTUNHUYECKUX MPU3HAKOB Y OPraHU3MOB.

JdemoHcTpanuu

Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. Baguios.

Tabmuiet U cxembl: «Buasl n3MeHINBOCTHY», «MoauduKanoHHAsT H3MEHUIUBOCTEY, «KoMOWHATHBHAS
U3MEHUYUBOCTbY, «Melo3», «OmionoTBopeHney, «I'enetnueckue 3a00s1eBaHus yesloBeKay, « Buasl MmyTaruii».

OO6opynoBaHue: )KUBbIE W TepOapHbIe IK3EMIUIIPHl KOMHATHBIX PACTeHUH, pUCYHKH ((oTorpadun)
JKUBOTHBIX C PA3JIMYHBIMUA BUJAMHU U3MEHYHBOCTH.

JlaGopaTopnass padora «liccienoBanne 3aKOHOMEPHOCTEH MOIAU(PUKAIMOHHON W3MEHUHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia U BAPUALMOHHON KPUBOI».

IpakTnyeckasipadora «MyTarmu y 1po30Quis! (Ha TOTOBBIX MHKpOTIpEnapaTax)y.

Temal4.I'eneTnkauenoBexka

Kapuotun wyenoseka. MexayHaponHass mporpaMma HCCIEIOBaHUS TIE€HOMa 4YesloBeka. MeTobl
W3YUYEHUs] TEHETUKU YEJIOBEKA: T'eHEeaJOTWYECKUil, OJU3HEIOBBIA, IMTOTCHETUYECKUN, MOMYJISIIIHOHHO-
CTaTUCTUYECKUM, MOJEKYJSIpHO-TeHeTHUYeCKui. COBpEMEHHOE ONpEeNEICHUE TEeHOTUIA: TOJIHOT€HOMHOE
CEKBCHHPOBAHKE, TEHOTUIIMPOBAHKE, B TOM uuncie ¢ momoripio [T1I[P-ananmu3a. HacienctBeHHbIe 3a001€BaHHS
yesioBeka. ['eHHbIe 1 XpoMOCOMHbBIE 00J1e3HU uesoBeka. bone3nu ¢ HacneACTBEHHOM MpeapacnooKeHHOCTbIO.
3HaueHUe MEIUIIMHCKOW TeHETHUKH B MPEIOTBPALICHUH W JICUCHUU TCHETHYECKHUX 3a00JIeBaHUU YeIOBEKa.
Menuko-reHeTuueckoe KOHCYnbTHpoBaHHE. (CTBOJOBbIE KIETKU. [lOHSATHE «TE€HETHYECKOro Tpy3an.
DTUYECKUE aCTIEKThl UCCIICIOBAHMIA B 00JIACTH PEAAKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

I'enetnyeckue ¢GakTOpbl MOBHIIICHHON YyBCTBUTEIBHOCTH Y€IOBEKa K (PU3UYECKOMY U XMMHUYECKOMY
3arps3HEHUIO OKpY Karomieil cpenbl. ['eHeTnyeckas npeapacnoioKeHHOCTh YEIOBEKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabmuiet u cxembl: «Kapuotun denoBeka», «MeToIbl U3yUeHUs] TEHETHKHU YelloBeKay, «[ eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.

IIpakTnyeckasapadora «CocTaBieHUE U aHAJIN3 POJIOCIOBHOWY.

TemalS.Cesiekusiopranu3mMoB

JomMecTukanuss u ceiekius. 3apoKJIeHHE celeKiuu U aomectukanuu. Yuenne H. WM. BaBunoBa o
[leHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHHil. Poib celeknuu B CO3aHUU COPTOB
pacTeHuil U MOpoJ] >KMBOTHBIX. CopT, mopoja, MTamMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEIACTBEHHOM
n3meHunBoct H. U. BaBunosa, ero 3nauenue AJis CeNEeKIIMOHHON PabOTHI.

Metoapl ceneKImoHHOW paboThl. VMCKycCTBEHHBIH OTOOp: MAcCCOBBIM W WHIWBHAYaJIbHBIM. TaIbl
KOMOWHAIIMOHHOW ceneKiuu. VcnbITanne mpou3BOUTENeH MO MOTOMCTBY. OTOOp MO T€HOTHITY C MTOMOIIBIO
OIICHKH (PEHOTHUIIa TOTOMCTBA M OTOOP IO TEHOTHUITY C oMoIIsio ananu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIMOHHON paboThl. PagvanvoHHBIH W XUMHYECKUN
MyTareHe3 Kak HCTOYHHK MYyTalud y KyJIbTypHbIX (opMm opranusmoB. lcnonp3oBaHue T'€HOMHOTO
pEeAaKTUPOBAHUS U METO0B pekoMOuHaHTHBIX JIHK mist momy4uenust ncxoqHOro Matepuana s CeNeKIIUH.

[Tonyuyenne nonumionaos. BHyTpuBuaoBas rubpuauzanus. ban3kopoJAcTBEHHOE CKpellMBaHUE, WIN
uHOpUIMHT. HepoJcTBeHHOE CKpelMBaHUE, WU ayTOpUAUHT. ['eTepo3uc W ero mpuduHbl. Vcmonp3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpunmzanus. [Ipeogonenue Oecrionus MEXBUIOBBIX THOPHIOB.
JlocTrKeHMsI CENEKLNN PACTEHUN U JKUBOTHBIX. «3€IEHAsT PEBOJIIOLIMSD.

CoxpaHeHHe U U3y4YEHUE I'€HETHYECKHX PECYPCOB KYJBTYPHBIX PACTEHHM M MX JUKHUX POAMYEH UL
CO3/IaHUS HOBBIX COPTOB U THOPHJIOB CEIbCKOXO3SUCTBEHHBIX KyNIbTyp. M3ydeHne, CoxpaHeHre 1 ypaBIcHUE
TEHETUYECKUMH PECYpCaMM  CEIIbCKOXO3AMCTBEHHBIX M IPOMBICIOBBIX >KMBOTHBIX B LEIAX YIYUYLICHUS
CYIIECTBYIOIIMX M CO3JaHUsI HOBBIX MOPOJ, JUHUN U KPOCCOB, B TOM UHUCIIE C NIPUMEHEHUEM COBPEMEHHBIX
METO/I0B HAYYHBIX UCCIIEIOBAHMM, IEPEJOBBIX UAECH U MEPCIIEKTUBHBIX TEXHOJIOT .

JdemoncTpanuu

Ioptpetsr: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. Jlykpsanenko, b. JI. Actaypos,
H. bopnoyr, . K. benses.



Tabauibl U cxembl: «LIeHTpBl MPOUCXOKAECHUS U MHOT000pa3usi KyJNbTYPHBIX PacTeHHiD», «3aKoH
FOMOJIOTMYECKUX PSIIOB B  HACJIEACTBEHHOM H3MEHUUBOCTH», «Meroapl cenekuun», «OtnanéHHast
rubpuanzanusy, «MyTareHnes».

JlabopaTopHasipabora «/3yueHure copToB KyJIbTYPHBIX PACTEHUN U MOPO/J JOMAIIHUX KUBOTHBIX).

JlabopaTtopnasipabora «l3yueHre METO0B CEIEKIIUN PACTCHUI.

IIpakTnueckaspadora «[IpuBuBKa pacTeHUi».

IKeKypceusi«OCHOBHBIE METO/IbI U JIOCTHXKEHUS CEJIKIIMM PACTEHUN M KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHILMIO, MJIEMEHHYIO (hepMy, COPTOMCHBITATENBHBIA YYacTOK, B TEIIMYHOE XO3SHCTBO, B JaOOpaTOPHIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

Temal6.bn0oTEXHOJIOrMAUCHHTETHYECKAAONOIOT U

OOBEKTHI, UCTIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUHbIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI,
UX XapaKTepucTHka. TpaaunvoHHass OWOTEXHOJOTHS: XJieOOoMeYeHHe, TMOMyuYeHHUEe KHCIOMOJIOUYHBIX
NPOAYKTOB, BUHONEnWe. MukpoOuomorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTUYCCKUX TEXHOIOTHM.
[TpousBoacTBO Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanne TEXHOJIOTMH M HMHCTPYMEHTOB I€JCHANPABICHHOTO HM3MEHEHUS U KOHCTPYUPOBAHUS
TE€HOMOB C II€JIbIO TIOJyYE€HHsS] OPraHU3MOB U UX KOMIIOHEHTOB, COJAEPKAIIUX HE BCTPEUAIOIINECS B MPUPOJIE
OMOCHUHTETHYECKHE Ty TH.

Krnerounas mmxenepusi. Metoabl KylbTypbl KJIETOK M TKaHEW pacTeHHM M KUBOTHBIX. KprnobOaHKH.
ComaTndeckasi THOpUAM3aMsS W COMATHYECKUU SMOpuorenes. lcmonp3oBaHUE TarIONIOB B CEJCKIHH
pacteHuil. [loydyeHne MOHOKIIOHANBbHBIX aHTUTEN. VCNOap30BaHME MOHOKIOHAJIBHBIX M MOJUKIOHAIBHBIX
aHTuUTeN B MenuuuHe. ICKycCTBEHHOE OIUIOOTBOpEeHHE. PEKOHCTpyKIMs SMIIEKICTOK M KIOHHPOBaHUE
JKUBOTHBIX. MeTo TpaHCIUIAaHTAlMM SAEp KIETOK. T€XHOJIOTMH O03/I0pPOBJIEHUsA, KYJIbTUBUPOBAHUSA U
MHUKPOKJIOHAIBHOTO Pa3MHOKEHHUSI CEJIbCKOXO3SIICTBEHHBIX KYJIbTYD.

XpoMOCOMHAsi U TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE€3 T€Ha U KOHCTPyHpOBaHUE
pexomOuHanTHbIX JIHK. Co3nanue TpaHncreHHbIX opraHu3MoB. JOCTH)KEHHS U NEPCIIEKTUBBI XPOMOCOMHOM 1
TeHHOW MH)KEHEPUH. DKOJIOTUYECKUE U STUUECKHE MPOOIeMbl TeHHON MHKEHEPUU.

Menunuackue  OuorexHonoruu. [loctrenHomuast tuudpoBas  MemunuHa. [I[P-amarnoctuka.
MeTa0OoOMHBIN aHaAJIW3, TEHOUEHTPUYECKUN aHalu3 NpOTeOMa YeNOBeKa JJsi OLEHKU COCTOSHHUS €ro
310poBbs. Vcriob30BaHue CTBOJIOBBIX KJIETOK. TapreTHas tepamnwus paka. 3D-OnonHkeHepus Uit pa3padOTKu
(byHIaMEHTAIbHBIX OCHOB MEAMIMHCKHX TEXHOJIOTUH, CO3JaHUSl KOMIUIEKCHBIX TKaHEH coYeTaHueM
TEXHOJOTHH TPEXMEPHOTO OMONPHUHTUHTA W cKaddOIIUHTA I pelIeHHs 3a/ad I[epPCOHATH3UPOBAHHOM
MEJULIHBI.

Cozanue BEKTOPHBIX BAKIMH C IEJIbI0 OOECreUYeHUss KOMOMHUPOBAHHOW 3alIUTHI OT BO30YIUTENCH
OPBU, ycraHoBieHHE MOJCKYJSIPHBIX MexaHU3MOB ¢GyHknuonupoBanus PHK-conepkamux BupycoB,
BBI3BIBAIOIINX 0CO00 OMACHBIEC 3a00JICBaHUS YEIOBEKA U KHUBOTHBIX.

JdemoHcTpauuu

Tabmuiel  u cxembl: «Mcnonb30BaHUE MHKPOOPTAHW3MOB B MPOMBIIIICHHOM —TPOU3BOJICTBEY,
«Knerounas nnxxenepus», «['eHHass HHKEHEPU».

JlaGopaTopHasipa6oTa «/3ydeHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckasipadora «IlosyyeHre MOJTOYHOKUCIIBIX TTPOTYKTOBY.

IKekypeus «bUOTEXHONOTUA —  BaKHEHIIash NPOU3ZBOAMTENIbHAS CHJIa COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).

11KJIACC

Temal. 3apoxkaeHuenPa3BUTHEIBOJTIOIMOHHBIXIIPEACTABICHUNBOMOIOTHI

OpomonmonHas teopus Y. [lapsuna. IIpeanoceuiky BO3HUKHOBEHMs AapBUHU3MA. JKM3Hb UM HayuyHas
nearenbHocTh Y. [lapBuHa.

JBuxyme cuiael dBomonuu BuaoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTb pPa3MHOXKEHHUS
OpraHU3MOB, HACJIEJCTBEHHAs] MU3MEHUMBOCTh, OOpPHOA 3a CYyLIECTBOBAHHME, €CTECTBEHHBINM M MCKYCCTBEHHBIH
oTbop).

Odopmnenne cuntetnyeckor teopun HBomoruu (CTD). HelTpasbHas Teopus 3BOJIIOIHUH.
CoBpeMeHHast 3BOJIIOLIMOHHAS OMONIOTHsA. 3HaYCHHUE HBOJIOIMOHHONW TEOPHH B (POPMHPOBAHUU €CTECTBEHHO-
Hay4YHOU KapTHHBI MUpA.

JdemoncTpanuu



IHoptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Centr-Unep, XK. Kwosbe, Y. Jlapsun, C.
C. YerBepuxos, 1. U. llImansraysen, x. Xongeitn, J. K. benses.

Tabnuuel u cxemel: «Cucrema xuBoi npupoasl (no K. JIunuer)», «JlecTHuna *UBBIX CylIecTB (I10
Jlamapky)», «Mexanu3m GpOpMHUPOBaHUS PUCTIOCOOICHUH y pacTeHui U )kUBOTHBIX (0 Jlamapky)», «Kapra-
cxema mapupyra mytemectsus Y. Jlapsunay», «Haxonku Y. /lapBunay, «Popmbl 60pb0bI 3a CYLIIECTBOBAaHHUEY,
«ITopoasl romy6eit», «MHoroodpasue KyiabTypHbIX (opm KamycTbl», «llopojbl JOMamIHUX >KMBOTHBIX»,
«Cxema oOpa3zoBaHus HOBBIX BuA0B (1o Y. JlapBuHy)», «CxemMa COOTHOLIEHUS IBMXKYIIHUX CHJI HBOJIOLMUY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUUYECKON TEOPHH SBOJTFOLIUI.

Tema2.Mukpo3Bo/ronusneépe3ybTaThbl

[lonmynsiius Kak 37JeMeHTapHas eauHUUA HBONONUMU. COBPEMEHHBIE METOJIbl OLICHKHM T'€HETHYECKOro
pazHoOOpasusi M CTPYKTypbl momynsauuid. V3MeHeHwe TeHO(POHAA TOMyISIUH KaK dJIEMEHTapHOe
9BOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus J[x. Xapnau, B. BaitnOepra.

DOnemeHTapHbIe (AKTOPHI (ABMKYIIME CHIIBI) 3BOJIONMU. MyTannoHHBINA mporecc. KomOnHaTHBHAS
U3MEHYNBOCTh. [[peiid reHoB — ciydaiiHble HeHamnpaBiICHHbIE W3MEHEHUS YacTOT ajulefiell B MOMYJISIUSX.
Dddext ocHoBarens. IhdekT OyThUIOUHOTO ropibiiika. CHIKEHHE TeHETHYECKOT0 Pa3HOOOpasHsi: MPUIHHEI
u cneactsus. [Ipossrnenue spdexra npeiida reHoB B OOIBIINUX U MANBIX MOMYJSAIUAX. Murpanuu. M3omsimms
HOMY IS reorpaduydeckas (MPOCTpaHCTBEHHAs ), Oronornyeckast (pernpoayKTUBHAS).

EctectBenHblii oTOOp — HampaBnstonii ¢aktop 3Boiouud. DopMbl €CTECTBEHHOro oTOopa:
JBUKYLIUHM, CTaOWINM3UPYIOIINK, paspbiBatoluil (qu3pynTuBHbIi). IlomoBoii orOop. Bo3HukHOBeHuE WU
3BOJIIOLHNS COLUATIBHOTO NOBEACHUS )KUBOTHBIX.

[TpucrocobIeHHOCTh OPraHU3MOB KaK pe3ybTaT MUKPOIBOJIIOLMHU. BO3HUKHOBEHHE PUCTIOCOOICHUI
y opraHu3moB. Apomopho3bl U uauoamanTanuu. [lpumepsl NpUCHOCOOIEHHM Yy  OPraHHU3MOB:
MOp(OJIOTHYECKHE, ¢busnoIornUecKue, OMOXMMHYECKHE, MIOBE/ICHYECKHUE. OTHOCHUTENBHOCTh
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpykTypa. BumooOpasoBanue kak pe3yibTaT MHKpPO3BOMIONMU. M3omsamms —
KIoyeBot  (aktop  BumooOpazoBanus. Ilytm u  cmocoObl  BHIOOOpa3oBaHMs:  aUIONATPUUYECKOE
(reorpaguueckoe), CUMIATPUYECKOE (IKOJIOTMUYECKOE), «MTHOBEHHOE» (TIOJIMIUIONAN3ALNUS, THOPUAN3ALINS).
JMUTEeNnbHOCTh SBOTIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl (OPMHUPOBAHUS OMOJIOTUIECKOTO pa3HO00pa3usl.

Ponb 3BomOLIMOHHON OMONOTMU B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEeHHsI OHOpa3zHOOOpaswus.
MUKpPOABOIIONMS U KOJBOJIOLHUS TApa3uTOB M HMX X035ieB. MexaHu3Mbl (OPMHUPOBAHUS YCTOMYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

Hoptpetwi: C. C. YerBepukos, 3. Maiip.

Tabnuiel u_cxembl: «MyTalMoHHasE U3MEHYMBOCTHY», «llomynsiuonHas cTpykTypa Buaa», «Cxema
MpOSIBIICHUST 3akoHa Xapau—BaitaOepray, «/IBrKyIue CHIIBI SBOMIONUANY», «DKOJOTHYECKAs W3OJISIIHIS
HOMYJISAUI ceBaHCKOU Qopenu», «['eorpaduueckast W30mALUs JMCTBEHHUIBI CHOMPCKON M JIMCTBEHHHUIIBI
Jnaypcekoin», «llomyasuuoHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U KepPTB», «CXeMa JeHCTBUSI €CTECTBEHHOTO
orbopa», «DopMbl 60pbOBI 3a CyliecTBOBaHHE», «MHIyCTpUaNbHBIM MenaHu3M», «JKHUBBIE HCKOMAaeMBbIe»,
«IToxkpoBUTENBCTBEHHAS OKpacka JKUBOTHBIX), «Ipenynpexnaromas OKpacka YKUBOTHBIX),
«®Duznonoruueckue agantanumn», «IIpucrnocobIeHHOCTh OpraHu3MOB U €€ OTHOCHTEIBHOCTBY», «Kputepuu
BUIIa», «Buasl-nBoiiHukm», « CTpyKTypa Bua B Ipupoae», «CrnocoOsl BUumooOpa3zoBanusy», «I'eorpadudeckoe
BUZ000pa3oBaHue TpEX BUAOB JIAHZABIIIEH», «DKOJIOTHYECKOE BHJI000pa30BaHWE BUAOB CHHHID»,
«ITomurmonapl pacteHui», «KamycTHO-peneqHbIil THOPUTY.

Ob6opynoBanue: repdapuy pacTeHHUH, KOJUIEKIIMM HACEKOMBIX, Yyyesla NTHUIl U 3BEpel ¢ mpumMepamu
Pa3IUYHBIX MPUCIIOCOOTICHU, Yydenia MTULl U 3BEepeil pa3HbIX BUAOB, Tepbapuu pacTeHHM ONM3KUX BHJIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopuasipadoTa «BrIsiBJIeHHE N3BMEHUUBOCTH Y 0COOEH OJTHOTO BUJIA».

JlabopaTopuasipadora «IIpucrnocobieHus opraHu3MoB U UX OTHOCHUTENIbHAS 1IEJIECO00PA3HOCTHY.

JlabopaTropuasipadora «CpaBHEHHE BUIOB TT0 MOP(HOIOTHIECKOMY KPUTEPUION.

Tema3.Makpo3Boouusineépe3yabTaThbl

MeTO,[[LI N3YyUCHUA MaKpO3BOJIFOIHH. ITaneoHnTONIOrNYECKHE METOAbI N3YyUCHUA OBOJIFOLINH.
[Tepexonubie GopMbI U PUIOTCHETUYECKUE PSAIbI OPraHU3MOB.

buoreorpaduyeckne Meronasl uzydeHus sBomtonuu. CpaBHeHHe (uopbl U (payHbl MaTEpUKOB H
oCcTpoBOB. broreorpaduueckue oomactu 3eMiau. BUIbI-9HIEMUKH U PEITUKTHI.



DOMOpPHONIOTHYECKHE U CPAaBHUTEIHLHO-MOP(HOIOrHUeCKre METOIbI U3YUeHHsI IBOMOLUU. | eHeTnyeckue
MEXaHU3MBbI SBOJIIOLIMM OHTOTEHE3a U TMOSIBIICHUS BOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIC U aHAIOTUYHbIC
opranel. PynuMeHTapHble OpraHbl H  aTaBU3Mbl. MOJCKYJISPHO-TCHETUYECKUE, OHOXMMUYECCKHE |
MaTeMaTHYECKHUEe METOJbI M3yYeHHUs 3BONIONUHU. ['oMosorndnbie TeHbl. COBpEMEHHBIE METOJBI MOCTPOCHHUS
(UITOreHETUYECKHX JICPCBHEB.

XpPOMOCOMHBIE MyTallUH U BOJIOIHSI TEHOMOB.

OO6mue 3akoHOMepHOcTH (mpaBwia) sBomroiuu. [Ipunnun cmensl  ¢Gyakiuii. HeoOpatumocThb
IBOJIONMH. AJlanTHBHASA paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLINH.

JeMmoHcTpamumn

Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkens.

TaOnuiel u_cxempl: «DUITOTEHETHYSCKUIA PSJT JIOMAAN», «APXEONTEPUKC», «3BEpPO3yObIe SIIEpPhD»,
«Crerouedansi», «Puanoduter», «CeMeHHbIE MaOPOTHUKNY, «buoreorpadudeckne 30HbI 3eMiumny», «Ipeid
KOHTUHEHTOB», «PenukThl», «HauanbHble cTajuyd 3MOPHOHAIBLHOTO Pa3BUTHS IMO3BOHOYHBIX YKMBOTHBIX),
«I'OMONIOTHYHBIE ¥ aHAJIOTUYHBIE OPTaHbl», «PyTUMEHTBI», «ATaBU3MBD», « XpOMOCOMHBIE HAOOPHI YETIOBEKA
U IIUMITaH3e», «| JTaBHbIe HATIPABJICHUS dBOJIOIHI», «OO0IIHe 3aKOHOMEPHOCTH 3BOJTFOIIHN.

OO6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSHKH HCKOMAEMBIX OCTAaTKOB OpPTaHU3MOB, MYJISDKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, Py TMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUICKIIUU HACEKOMBIX.

Temad.IIpoucxoxaeHnenpasBuTHEKM3HMHA3 eMIIe

HaydHble rumoTe3sl TMPOUCXOXKACHUS XU3HU Ha 3emie. AOuoreHe3 W maHcrnepMmus. JloHayuyHBIC
MPEJICTABICHUS O 3aPOKICHUH KU3HU (KpealmoHu3M). [ 'umore3a MoCTOSHHOTO CaMO3apOXkKACHUS KU3HU U e
onpoBeprkenue onbitamu O. Penu, JI. Cnannannanmy, JI. [Tacrepa. [IpoucxoxaeHne )U3HU U aCTPOOHOIIOTHS.

OcHoBHBIE 3Tambl HeOpraHWueckod sBomonuu. [lnanerapHas (reonoruyeckasl) 3BOJIOLHS.
XuMudeckasi 3BOJIONWs. AOHWOTCHHBI CHHTE3 OpPraHWMYECKHX BEIIECTB U3 HeopraHmdeckux. OTMbIT
C. Munnepa u I'. FOpu. O6pazoBanue moaumepoB u3 MoHoMmepoB. KoarepBaTtHas runoreza A. U. Onapuna,
rUrnoTe3a nepBu4yHoro OymnboHa J[x. XonaeiiHna, reneruueckas rumnore3a I'. Mémnepa. Pubosumer (T. Uek) u
runote3a «mupa PHK» V. I'mnbepra. ®opmMupoBanne MeMOpaH ¥ BOBHUKHOBEHUE TIPOTOKICTKH.

Ucrtopus 3emnn u meroasl €€ nzydeHus. Mckonaemple opranndeckue octatku. ['eoxpoHnosorus u eé
MeToibl. OTHOCUTENbHAS U a0COIIOTHAs T€OXPOHOIOTHS. | e0OXpOoHOIOrHYecKas 1IKaja: S0HbI, 3Pbl, IEPUOJIbI,
AIOXH.

HauanpHbie 3Tansl oprannyeckor 3Bosrouuu. [losiBieHne U 3BOMIOLMS MEPBBIX KIETOK. DBOJIIOLMS
MeTabonmmn3ma. Bo3HuKHOBeHHE mMepBbIX SKocucTeM. COBpeMEHHBIE MHUKpPOOHBIC OWOMIEHKH KaK aHAJIOT
nepBbIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpokaproThl U 3yKapUOTHI.

[Mpoucxoxaenne  3ykapuor  (cUMOHMOreHe3).  DBOJIOIMOHHOE  MPOUCXOXKJICHHE  BHUPYCOB.
[IpoucxoxkaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHME OCHOBHBIX TIPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE ATaIbl YBOJIIOIUH BBICIIINX pacTeHnid. OCHOBHBIE apoMopdo3bl pacTeHnid. Beixoa pactenmit
Ha cymly. [losiBIeHue copoBbIX pacTeHUN U 3aBoeBaHuE UMU cylid. CemeHHbIe pacteHus. [IpoucxoxaeHue
IIBETKOBBIX PACTECHHI.

OcHOBHBIE ATarbl YBOJIIOIHH KUBOTHOTO Mupa. OcHOBHBIE apoMOp(]o3bl KUBOTHEIX. BeHickas ¢ayHa.
KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THMOB. IlepBbie XOp/oBble XKMBOTHBIE. JKM3Hb B BOJIE.
OBounonusi 03BOHOYHBIX. [Iponcxoxknenne ampubmii n pentunuii. [IpoucxokaeHne MIIEKONMHUTAIOUINX U
ntull. [IpuHnun kinroueBoro apomopgo3za. OcBoeHre 6ecro3BOHOUYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYIIH.

PazButue xu3Hu Ha 3emiie MO 3paM U NEPUOJIaM: apXeil, MpoTepo30H, majieo3oi, Me30301, KaliHO30H.
OOmass xapakTepucTHKa KJIMMara M TeoJIoTMYecKuX mporeccoB. [losBieHne U pacuBeT XapaKTepHBIX
OpraHu3MoOB. YTIIe0Opa30BaHUE: €0 YCIOBUS U BIHSHIE HA Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMHpaHUSI — SKOJOTMYECKHE KPU3HUCHI Ipouuioro. IIpuumHBI M cneacTBUs MacCOBBIX
BeIMUpaHUi. COBpPEMEHHBIH HKOJOTHYECKUH KpU3UC, ero ocoOeHHOcTH. [IpoGiema coxpaHeHHs
O6uopazHoo0Opa3us Ha 3emiie.

CoBpemeHHasi cucTemMa opraHnudeckoro mupa. llpuHiuner kinaccudukanuu opranu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIbI OPTaHU3MOB.

JdemoncTpanuu

Hoptpetel: ®. Penu, JI. Cnannanuanu, JI. [lacrep, M. WM. MeunukoB, A. WU. Onapun, k. XonaeiH,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuubl  u  cxembl: «Cxema ombita @D. Pegu», «Cxema ombita JI. [Tactepa mo wu3ydeHuro
caMmo3apoxkjieHus xxku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «OTansl HEOpraHMYECKOW 3BOIIOLUNY,
«I"eoxponosiornueckast mkanay, «HadampHble 3Tambl OpraHUYECKON H3BoOIUN», «Cxema oOpa3oBaHHs



yKapuoT mnyTéM cumOuoreHesza», «Cucrema KUBOH Mpupoab», «CTpoeHue BHpyca», «ApomMopho3sl
pactenmity, «PurnOMGUTHY, «OIHOKICTOYHBIE BOAOPOCTH», «MHOTOKIETOUYHBIC BOIOPOCINY, «MXmy,
«lTanopotHukmn», «l'onocemenHsle pacteHus’», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS
KUBOTHOTO MHpPa», «ApoMop]o3bl KUBOTHBIXY», «IIpocTeiimuey, «Kumednononoctaeie», «Ilmockue yepsmy,
«Unenucronorue», «PoiOb», «3emHOBOAHBIEY, «lIpecmbikatomuecs», «lItuipy, «MaekonuTammue,
«Pa3BuTHe XU3HM B apxXeUCKou dpey, «Pa3BuTHe XKU3HH B IIPOTEPO30MCKON 3pe», «Pa3Burhe XU3HH B
Majeo30McKon 3pe», «Pa3BuTue >XM3HM B ME3030MCKOM 3pe», «Pa3BUTHE XKU3HU B KaWHO30MCKOU 3pey,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOI0 MUPay.

O6opynoBanue: repOapud  PacTeHUH Pa3IUYHBIX OTAENOB, KOJUIEKIIMM HACEKOMbBIX, BIIAXKHbBIE
npenaparsl JKUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJUIEKLIUM WITIOKOKHX, CKEJIEThl T03BOHOUYHBIX JKUBOTHBIX,
yydyena NOTUL M 3BEped, KOJUIEKIUU OKAMEHEJIOCTEH, IOJIE3HbIX HCKOMAEMBbIX, MYJSKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas JjgabdopatopHasi padora «MojaenupoBanue onbIToB Mumiepa—tOpu 1o u3ydeHHro
aOMOTEeHHOT0 CHHTE3a OPTaHMYECKUX COCMHEHUH B IEPBHYHON aTMOChepey.

JlaboparopHasipadoTa «/I3ydyeHre 1 ONMCaHNe NCKOMTAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IpakTnyeckasipadora «3yuenre ocobeHHOCTEH CTPOSHHS PACTEHUI Pa3HBIX OTIEIIOBY.

IIpakTuyeckaspadora «3yueHrne ocoOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

TemaS.IIpoucxoxaeHneve0BeKa—aHTPONOTreHe3

Pa3nens! un 3a7aun aHTpONOJI0ruU. MeTo1bl aHTPOTIOIOTHH.

CraHOBIIEHHE NPEJCTABICHUN O MPOUCXOXKACHUU YesoBeka. Penurnosnsie Bo33peHus. CoBpeMeHHbIE
Hay4HbIE TEOPHUHU.

CxoacTBo denmoBeKa C KUBOTHBIMHM. (CHcTeMaTHMuecKoe TOJ0KeHHe desloBeka. (CBHUAETeNbCcTBa
CXOJ/ICTBA YEJIOBEKAa C JKUBOTHBIMU: CPAaBHUTEIHHO-MOP(OIOTHYECKHE, 3MOPHOIIOTHYECKHE, (PH3HO0IOTOo-
OnoxumHuueckue, MoBeAeHUeckne. OTIMYUs 4YeloBeKa OT KHUBOTHBIX. [IpsAMOXoxaeHHME UM KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU CUTHAJILHON CUCTEMBI.

JBuwxyme cuibl  (QakTopel) aHTpororeHesa: Ouonoruyeckue, conuanbHblie. COOTHONIEHHE
OMOJIOTMYECKUX U COLMANBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbBIE CTaAMM AHTpOIOreHe3a. PaHHHe udenoBeKoOOpas3Hble 00€3bsiHbI (IIPOKOHCYIIBI) U paHHUE
MOHTUABl — OOIIHME TPEIKU YeTOBEKOOOPA3HBIX O0E3bsiH W JOJIH. ABCTPAIONMUTEKH — JIBYHOTHE IMPEIKH
moaeil. YenoBek ymenblil, mepBble U3rOTOBICHUS Opyaui Tpyaa. YeaoBek MpsMOXOISIIMN U TEPBbIA BBIXOJ]
mroaei 3a mpeaensl Adpuku. UenoBek reiaenbOeprckuii — oOmui MpeoK HEeaHePTaIbCKOTO YeJOBeKa H
YyeJoBeKa pasyMHOro. YenoBek HeaHAEPTAIbCKUI Kak BUJI JIFOJEH XOJOJHOrO Kiaumara. YemoBeK pa3yMHbII
COBPEMEHHOTO THIIA, JCHUCOBCKHI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenernka
Y NIaJIEOTEHOMHUKA.

DBOJIIOLIUS. COBPEMEHHOTO 4eioBeKa. EcTecTBEHHBIN OTOOp B MOMYNALUAX uYeloBeka. MyTallMOHHBII
nporecc U noauMopdusmM. [lonmynsanmoHHbIE BOJHBI, Apeid reHoB, mMurpanus U «3OQeKT OocHOBATEIsI» B
MOMYJISALUSIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacel. [lorstue o pace. bonbime pacel: eBpomneowaHas (€Bpa3miicKasi), aBCTpPajo-
HerpoujHasi (PKBAaTOpHUaJbHAs), MOHIOJOMJHAs (Aa3MaTCKO-aMEpUKaHCKas). Bpemss um myTw pacceneHus
yeloBeKa MO IuiaHere. EOuWHCTBO  yenoBedyecknx pac. HaydyHas  HECOCTOSTENBHOCTH — pacu3Ma.
[TpucnocobaeHHOCTh YeI0BeKa K Pa3HbIM yCIOBHSAM OKpY’Kalollel cpeabl. BinusiHue reorpaduueckoi cpeibl
U apeiida reHoB Ha MOPQOJIOTHIO U (GPU3HOJIOTHIO YETIOBEKA.

MeXIUCIUIUTHHAPHBIE METOAbl B (U3MUeCKOl (OMONOrHYecKoi) aHTPOMOJIOTHUU. DBOITIOIMOHHAS
AQHTPOIIOJIOTUSl Y NAJEOAHTPONOJOTHS YEIOBEUYECKUX MOMYJSIUi. bruoconnanbHble UCCIEI0BAHNS PUPOJIBI
yenoBeka. MccnenoBaHue KO3BOIIOIMHA OMOJIOTHYECKOTO M COLIMAIBHOTO B YETIOBEKE.

JdemoHcTpaunu

Hoprpetsl: Y. Jdapsun, JI. Jluku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmuibl U cxeMbl: «MeToabl aHTporooruny, «['0oBHON MO3r YenoBekay, «UemoBexkooOpa3HbIe
00e3bstHb, «CKelleT 4YeloBeKa W CKeNeT IIUMIIaH3e», «PyauMMEHTBI M araBU3MbD», «JIBHKYIIUE CHIIBI
AHTPOIOTEHE3a», «IBOJIIOIMOHHOE APEBO YEIOBEKa», «ABCTpajonuTek», «YHemoBek ymenblin», «YenoBek
npsMoxoasaumiy, «Jlenncockuit uenoBexk» «Heanaepranbupl», «Kpomanbonub», «lIpenku uenoBekay,
«OTallbl 3BOJIIOLINY YEJI0BEKA», «Packl uenoBekay.

O6opyaoBaHue: MyJSDKA OKaMEHENIOCTeH, MPEeMETOB MaTepualbHOW KyJbTYyphl MPEAKOB YEIIOBEKA,
penponykiuu (doTtorpadun) KapTUH ¢ MUDOJOTHYECKUMH U OHOJEHCKUMHU CIOKETaMHU TMPOUCXOKICHUS
yenoBeka, Qororpaduu HAaXOIOK HMCKOMAEMBIX OCTATKOB YENIOBEKa, CKEJIeT YeJOBEeKa, MOJENb uepena




YeloBeKa W uepena IIMMIIaH3e, MOJEeNb KHCTU 4YelOBeKa M KHCTU IIHMMIIaH3e, MOJENHU Topca MPEaKOB
YyeJloBeKa.

JlaGopaTopnas paGora «/3yueHue OCOOCHHOCTEH CTPOCHUS CKelleTa YENOBEeKa, CBSA3aHHBIX C
MPSIMOXO0XKIACHUEM.

IIpakTnyeckasipadora «/3ydeHne SKOIOrHUECKUX a/IalTA[Uil YETOBEKay.

Tema 6. Jko/10rusi — HAYKAa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJIOPTAaHU3MEHHBIX CHCTEM C
OKpY:KawIeiicpenoi

3apoxxaeHne u pasButue skonoruu B Tpynax A. ['ymGonmpara, K. @. Pymse, H. A. Cesepiosa,
3. I'ekxenst, A. Tencnu, B. H. Cykauésa. Pa3aens! u 3agaun skonoruu. CBsi3b 9KOJIOTUU C IPYTUMHU HAYKaMH.

Mertonst skosnorun. [Tonesbie HaOMIOAEHIUS. DKCIIEPUMEHTHI B 9KOJIOTUHU: TIPUPOJIHBIE U T1a00paTOpHBIE.
MonenupoBaHue B SKOJOTHH. MOHUTOPHUHT OKPYKAIOIIEH CPe/Ibl: JTOKATbHBIN, PETHOHAIBHBIN U TII00aTbHBIH.

3HauYeHHE SKOJIOTMUECKUX 3HAHUU I YEIOBEKa. DKOJOTMUYECKOE MUPOBO33PEHHE KaK OCHOBA CBA3EH
yesoBeyecTBa ¢ npupojoil. dopmupoBaHHE 3KOJOTMYECKOM KYyJIbTYpbl M HKOJIOTMYECKOM I'PaMOTHOCTH
HaCeJIeHUsI.

JdemoncTpanuu

Hoptpetsl: A. I'ym6onbar, K. @. Pynwse, H. A. CeBeprios, O. I'exkenb, A. Tencnu, B. H. Cykaués.

Tabmuiet u cxeMbl: «Paznenst akonoruny, «MeTo el dKoI0oTHNY, «CXeMa MOHUTOPUHTA OKPY KaOIIEH
cpeab».

JlabopaTropHasipadoTa «/I3ydeHre METOJ0B IKOJIOTHYECKUX UCCIIEIOBAHUID.

Tema7.0pranuzmbincpenaoouTaHUA

Dkosnoruueckre (akTopsl M 3aKOHOMEpHOCTH uX jeiictBua. Kiaccudukamus 5SKOIOTHUYECKHX
dakTopoB: aOMOTHYECKUE, ONOTHUYECKUE, aHTpOoTIoreHHbIe. OOIIe 3aKOHOMEPHOCTH JCHCTBHS SKOJIOTUISCKUX
daktopoB. IlpaBmio wmunumyma (K. npenrens, HO. JIubux). TonepaHTHOCTh. DOBPHOMOHTHBIE W
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue (axtopsl. CBeT Kak 3Konorudeckuit Gaxrop. [eiicTBre pa3HbIX Y4acTKOB COJIHEYHOTO
CIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TIpyIIbl PAaCTEHUMH M JKUBOTHBIX I10 OTHOLIEHHIO K CBETY.
CurnanbHas poib cBeTa. PoTonepuoan3M.

Temmeparypa kak skonorndeckuii paxrop. JlelicTBue TeMeparypsl Ha opranusMel. [loiikuiorepmable
¥ TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosorndeckuid ¢akrop. IIpucmocobneHust pacTeHuil K MOAAEPKAHHIO BOJHOTO
Oananca. Knaccudukanus pacteHuil mo oTHOHIEHHIO K Boje. lIpucrocoOiieHus: KMBOTHBIX K HW3MEHEHHUIO
BOJIHOT'O PEKUMa.

Cpenpl oOuTaHUS OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/yIlIHAs, TOYBEHHAs, TJIyOMHHAs MOJMIOYBEHHAs,
BHYTpHOpraHu3MeHHasi. PU3NKo-XuMHUECKue O0COOEHHOCTH cpell oOMTaHus OopraHu3MoB. [IpucrnocobneHus
OpPraHU3MOB K JKU3HH B Pa3HbIX Cpelax.

buonornueckue purmbl. BHemHue u  BHyTpeHHUE puTMBl. CyTOuYHBIE U TOJWYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie (opmel opranuzmoB. Ilonstie o xu3HeHHOW ¢opme. JKu3HeHHBIE (HOPMBI PACTECHUI:
JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHME TpPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a9p0OHNOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dakTopel. Buasl OMOTHYECKHX B3aUMOJIEHCTBUM: KOHKYPEHIIUS, XUIITHUIECTBO, CUMONO3
u ero ¢gopmsl. [lapasutusMm, Koomnepauus, MyTyalIu3M, KOMMEHCAIU3M (KBapTHPAHTCTBO, HAXJIEOHHUYECTBO).
Herpoduueckne B3aumopaeicTBus (Ttomuyeckue, Qopuyeckue, ¢adpuueckue). 3HauYeHHE OHOTHYECKUX
B3aUMOJICHCTBUI I CYIIECTBOBAHUS OpPraHM3MOB B cpene oOutanus. [IpyHIMI KOHKYpPEHTHOTO
UCKJTIOYCHHUS.

JdemoncTpanuu

Tabmuibl U cxeMbl: «IKojgorudeckue ¢GakTopb»y, «CBETOBOW CIEKTP», «IKOJIOTHUECKHE TPYIIIIHI
JKUBOTHBIX II0 OTHOLIEHUIO K CBeTy», «TemIoKpoBHbIE >XMBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIEY,
«®Dusnonoruueckre aganTaluyd XKUBOTHBIX», «Cpenbl oOMTaHHUS OpraHu3MoB», «bHojgormueckue puUTMbD»,
«Kuznennsie ¢Gopmbl pacteHuid», «Ku3HeHHbIE (OPMBI KHUBOTHBIX», «IKOCHCTEMA IIHUPOKOIUCTBEHHOTO
aeca», «IKOCHUCTEMA XBOMHOIO Jiecay, «llenn nurtanusy, « XumnHndectBoy», «llapazutuzmy», «KoHkypeHIus»,
«CumoOmno3y», «KoMMeHcamuzm.

O6opynoBanue: repbapuu pacTeHUd M SKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIMSHUIO Pa3IMYHBIX
HKOJIOTHUECKUX (PaKTOPOB, TrepOapuul CBETONIOOMBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIMBBIX pacTEeHUM,
CBETOJIIOOMBbIE, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pACTEHHUs, TepOapuud U  KOJUIEKIHH



TEIUIONIOOMBBIX, 3UMOCTONKUX, MOPO30yCTOMUMBBIX PACTEeHUH, dydesa MTULl U 3Bepei, repbapuu pacTeHUH,
OTHOCAIIMXCS K TUrpoduTam, Kcepoduram, Me30pUTaM, KOMHATHBIC PACTCHUS AAHHBIX TPYII, KOJUICKIIUH
KUBOTHBIX, OOUTAIOIIMX B pa3HbIX cpelax, repOoapuu U KOJJIEKIMHM PACTEHUM M KUBOTHBIX, 00JaJar0IIUX
YepTaMH MPHUCIIOCOOJICHHOCTH K CE30HHBIM U3MEHEHHUSIM YCIIOBUHN KHU3HH, TepOAPHH U KOJUICKIIUH PACTCHUH U
KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJIIEKIUH KUBOTHBIX, YUACTBYIOIUX B PA3JIMYHBIX OMOTHYECKUX
B3aUMOJICUCTBUSAX.

JlaGopaTopHasipaboTa «BblsiBieHue npucrnoco6JeHUi OpraHu3MOB K BIUSTHUIO CBETa.

JlaGopaTopHasipadora «BpisiBieHue MpUCIOCOOIECHII OPraHU3MOB K BIIUSTHUIO TEMIIEPATYPBD).

JlaGopaTopHasipaboTa « AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUN U3 PAa3HBIX MECT OOUTAHUS.

Tema8.9K010rUABUIOBUIIONYJISILM i

DKOJIOTHUECKUE XapaKTepUCTUKU momyisuuu. [lonmynmsauus kak Ouosormdeckas cucrema. Poib
HEOJHOPOJHOCTH Cpenbl, (U3NUECKHX OaphepoB M OCOOCHHOCTEH OWOJOTHHM BHJIOB B (HOPMUPOBAHUHU
MPOCTPAHCTBEHHOU CTPYKTYpPbI MOMyJsiiiii. OCHOBHBIE TMOKAa3aTeNM MOIMYJISIUU: YUCIEHHOCTh, TIOTHOCTD,
BO3pACTHAS U MOJIOBAsi CTPYKTYpPa, POKIaeMOCTh, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIIHSL.

DKoJioruueckast CTpykTypa nomnyssituu. OLieHKa YMCIIEHHOCTH oMy isiiud. JIluHaMuka nomysisinuu u eé
perysiusa. buornueckuii moTeHIHMA MOMyJISAIUK. MoJenupoBaHie TUHAMHUKW Monmyysnuu. Kpusbeie pocta
YUCIIEHHOCTH TOMyJsAui. KpuBble BbDKMBaHUSA. Perymsius YHUCICHHOCTH TOMYJSIUNA: Poib (aKTOpOB,
3aBUCAIINX M HE 3aBUCSIINX OT INIOTHOCTU. DKOJIOTHYECKUE CTpaTerun BUMOB (1- u K-cTtparerun).

[MonstTre 00 sKkomormueckoi Hume Buaa. Mectooburanue. MHOTOMEpHAs MOJETh KOJOTUYECKOU
Humu [x.M. XatunHcona. Pazmepsl sxonorudeckoit Huid. [loTeHmanpHas 1 peain30BaHHasi HUILIU.

Buna kak cucrema nomymsinuidi. Apeanbl BUIOB. Buibl U UX KU3HEHHBIE CTpPATETHH. DKOJIOTHUECKUE
DKBUBAJIEHTEI.

3aKOHOMEPHOCTHU MOBEJICHUSI U MUTPALIM )KUBOTHBIX. brosiornueckue MHBa3UM 4y KEPOTHBIX BUJIOB.

JdemoHcTpaunu

Ioptpert: [Ix. . XaT4ynHCOH.

TaGuuIbl W CXEMBbI: « DKOJIOTHIYECKHUE XapaKTEPUCTUKH MOmysnun», «[IpocTpaHcTBeHHas CTpyKTypa
nonyyisiuun», «Bo3pactHele nupamuabl  nonyasiun», «CKOPOCTh 3aceleHus] TMOBEPXHOCTH  3eMIIH
Pa3IMYHBIMU OpraHu3zMammu», «Mojenb skosorudeckoit Humu Jx. M. XaTyunconay.

Oo6opynoBanwue: repOapuu pacTCHUMA, KOJUIEKIIUN KHBOTHBIX.

JlabopaTropuasipadora «IIpucrocobieHus ceMsiH paCTeHUN K pacCeICHUION.

Tema9.9ko0J10rusc0001eCTB.IKOJIOrHIECCKUECHUCTEMBbI.

Coo0riecTBa opranu3MoB. bruoieHos u ero cTpykrypa. CBs3u MeX1y OpraHu3MamMu B OMOIICHO3E.

DxocuctemMa Kak OTKpbITas cuctema (A. JIxk. Tencnaum). DyHKIMOHAIBbHBIE OJIOKM OpPraHU3MOB B
IKOCHUCTEME: TPOJYLIEHTH, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckne Lenud U CETH.
Abuotnyeckue 6510ku dkocucteM. [1oduBbl U Wbl B 3KOcHcTeMax. KpyroBopoT BelecTB U MOTOK 3HEPTUHU B
IKOCHCTEME.

OcHoBHBIE TOKa3zaTeIN 3KOCHCTEeMbl. buomacca u mponayKiusi. DKOJOTHYECKHE MHUPaMUIbl YHUCEI,
Ouomacchl ¥ YHEPTUH.

JnHamuka SKOCUCTEM. Karactpoduueckue MEePECTPOUKHU. ®nykryaunu. HampapienHbie
3aKOHOMEpPHbIE CMEHBI COOOILECTB — CyKIeccuu. llepBUYHBIE M BTOPUYHBIE CYKIECCHUH W UX NPHYUHBI.
AHTpOTIOTEHHBIE BO3JCUCTBUS Ha CyKieccud. KnmmakcHoe coobmectBo. buopasHooOpasune u moOJIHOTA
KPYroBOPOTa BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMBI MOPEM M OKEaHOB. DKOCHCTEMBI
TYH/Ip, JIECOB, CTEIEH, ITyCThIHb.

AHTpPOIOTrE€HHbIE 3KOCUCTEMBI. ATPO’KOCHCTEMA. ATpPOlEHO3. Pa3nuuusi Mexay aHTPONOT€HHBIMH M
MPpUPOIHBIMH S5KOCUCTCMAMHU.

VYpb6oskocuctempl. (OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoxackas duopa u  ¢dayna.
CuHaHTpomnu3anus ropojackoi (ayHbl. buomormueckoe W XO3SMCTBEHHOE 3HAYCHHE AarpodKOCHCTEM H
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHI OpPraHU3MOB B JKOCHUCTeMax. Poib
KackagHoro 3¢ dexTa u BUIOB-3AUPUKATOPOB (KIHOYEBBIX BUAOB) B (DyHKIIMOHUPOBAHUHU dKocucTeM. [lepenoc
SHECPTHUU U BCUICCTB MCKAY CMCKHBIMU S5KOCUCTCMAMMU. Y cTOMYUBOCTH OpraHnu3mMoB, HOHYHSII_[I/II\/JI 1 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUA.



MexaHu3Mbl BO3JICMCTBUS 3arps3HEHUI pa3HBIX THUIIOB Ha CyOOpraHM3MEHHOM, OPIaHU3MEHHOM,
HOIMYJISIMUOHHOM M JKOCHCTEMHOM YPOBHSX, OCHOBBI JKOJIOTUYECKOTO HOPMHPOBAHUS AHTPONOTCHHOTO
BO3/1€HCTBUS. MEeTOA0I0T s MOHUTOPUHIA €CTECTBEHHBIX U AHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpanuu

Ioptpert: A. /. Tencnu.

Tabmuuer 1 cxembl: «CTpykTypa OuOIEHO3a», «ODKOCHCTEMa IIMPOKOJIMCTBEHHOTO  JIEcay,
«9JKocucTeMa XBOHHOro Jieca», «@DyHKUIMOHAIbHbIE IPYMIbI OPraHU3MOB B 3Kocucreme», «Kpyrosopor
BEIIECTB B 3KocucTteMe», «llenmn murtanus (macTOWIIHAs, NETPUTHAN)», « DKOJIOTHYECKAs MUPAMUA YHUCEID»,
«OKoJiorMuecKas nupamua Ouomaccel», «IKolorndeckas nupamuaa sHeprum», «OOpa3oBaHue 00510Ta»,
«IlepBuunas cykueccusi», «BoccTaHoBieHue jeca TOCIE IMOXKapa», «IDKOCHUCTEMa 03epay, «ATPOIEHO3Y,
«KpyroBopoT BelecTB U MOTOK SHEPIHH B arpoleHo3ey, «IIpumepsl ypoosKocucTeEM».

O6opynoBanue: repdbapu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Yyd4esa MTUI[ W 3Beped, repdapuu
KYJIBTYPHBIX U IUKOPACTYLINX PACTEHUH, aKBapUYM KaK MOJIENIb IKOCUCTEMBI.

IpakTnyeckasipadora «3yuenue u onucanue ypo0o3KOCUCTEMBD».

JlaGopaTopHas padora «/3yueHne pazHOOOpa3usi MENKHX IOYBEHHBIX WICHHUCTOHOTHX B Ppa3HBIX
IKOCHUCTEMAX.

IKCKYPCUACIKCKYpPCUsl B TUIIMYHBIN OnoreoreHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha CyXOAOJIbHBIN
WM TOUMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKYPCUACIKCKYPCHS B arpO3KOCUCTEMY (Ha M0JIE€ MU B TEIUIMYHOE XO3SIMCTBO)».

Temal0.buocdepa-riiodanbHasidIKOCHCTEMA

buochepa — oOmerranerapHas 0001049ka 3eMiIHM, TJ€ CYIIECTBYET HIIM CYIIECTBOBAJlA JKU3Hb.
PazButne npencrasnenuii o 6uocdepe B Tpyaax J. 3tocca. Yuenne B. U. Bepnanckoro o 6uochepe. Ob6mactu
o6uocdeps! u e€ cocras. KuBoe BeriecTBo OMochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CyIecTBoBaHMs Onochepsl. OcodeHHOCTH OHocdephl Kak II00aTbHOW YKOCHCTEMBI.
Junamudeckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTB M OMOreoXMMHUYECKHe LUKIBI (yriepona,
azora). PutmMuuHOCTH siBJIeHUI B Onocdepe.

3onanbHOCTE Ouochepsl. [lonsarue o Oumome. OCHOBHBIE OWOMBI CyIIM: TYHJApa, XBOWHBIC Jeca,
CMEIIaHHbIE W IIUPOKOJMCTBEHHBIE Jieca, CTEMM, CABaHHbI, MyCTHIHU, TPOMUYECKHE Jeca, BBICOKOTOPDS.
Knumar, pacTuTenbHbIN 1 )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa u QyHKLHUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTr0 MOTeHIMAaNa U OnocepHbIX QyHKIUH.

JdemMoHcTpanuu

Iloptpetsl: B. W. Bepuanckuid, 3. 3rocc.

Tabmuimet u cxembl: «I'eocdepsr 3emmu», «KpyroBopor a3ora B mpupoje», «KpyroBopor yriepoaa B
npuposie», «Kpyroopor kucnopoga B mpupozae», «KpyroBopor Boabl B mpupoje», «OCHOBHbIE OHOMBI
cymm», «Knumaruueckue nosica 3emnny», «Tynapa», «Tairay, «Cvmemannbii jgecy, «llnpokonucTBeHHbIN
necy, «Crenby, «CaBanHay, «[lycTbiHsy, « Tponudeckuil jgecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Temall.YenoBekuoxkpy:xaromascpeaa

DKOJIOTHYECKUE KPU3WChl W WX TNpUUMHBL. Bo3nelicTBue uenoBeka Ha Oumocdepy. 3arps3HeHUE
BO3QyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BoJHOW cpeabl. OXxpaHa BOAHBIX pecypcoB. PaspymieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3Menenue kinumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM M JKUBOTHBIM MHUp. OXpaHa pacTUTEIBHOIO H
KUBOTHOTO Mupa. OCHOBHBIE IPUHIIUIBI OXpaHbl MpHpoabl. KpacHbie kauru. Ocobo oxpaHsiemble TPUPOIHbIE
tepputopuu (OOIIT). Borannueckue caabl U 300JI0rMYECKUE TAPKU.

OcHOBHbIE MPHUHIMIIBI YCTOMYMBOIO pa3BUTHS 4YeloOBeYecTBA M HIpupoibl. PammonanbHOe
NPUPOAOINOIB30BAHNE M COXpAaHEHHE OHOJOrMYecKoro pasHooOpazus 3emiu. OOIMEe 3aKOHOMEPHOCTH
[J100aNbHBIX IKOJIOTUYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSATHBIE MOCIIECTBUSI.

Pa3BuTe METOJOB MOHMTOPHMHIAa pa3BUTUS ONACHBIX TEXHOTEHHBIX MHpoleccoB. CucTteMHble
HCCIIEIOBaHMs Tepexoja K pecypcocOeperaronieil 1 KOHKYPEHTOCIOCOOHOW sHepreTuke. buonornyeckoe
pazHooOpazue u Omopecypchl. HarnmonanbHbie WH()OPMAIIMOHHBIE CHCTEMBI, O00ECHEYMBAIOIINE JIOCTYI K
uHGOpPMaIlMU IO COCTOSHUIO OTAENBHBIX BHAOB M 3KocucTeM. OCHOBBI 3KOpEaOMIUTAIIMM AKOCHCTEM H
croco00B 60pBLOBI ¢ OUOMOBPEKACHUAMU. PEKOHCTPYKIIMS MOPCKUX M HA3€MHBIX 9KOCHCTEM.

JdemoHcTpauuu

Tabauiel 1 cxeMbl: «3arpsisHeHne aTMocepbly, «3arps3Henue ruapocdepsny, «3arpsi3HEHUE TTOYBBD,
«ITapaukoBsIil 3ghexT», «Ocodo oxpaHsieMble TPUPOJTHBIC TEPPUTOPHUI», «MOIeTH YIIPABIIEMOT0 MUPaY.



O6opynoBanue: Gororpaguu oxXpaHsieMbIX pacTeHUH U )UBOTHBIX KpacHoi kuuru Poccuiickoit @enepanum,
Kpacholi kauru peruosa.

INNIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOI'PAMMBITIOBUOJIOT' NTUHAYPOBHE
CPEJHEI'OOBIIEI'OOBPA30OBAHUA

JIMHHOCTHBIEPE3YJIBTATHI

OI'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHHs OOYyYaroIIMMHUCS IpOrpamm
cpelHero odmiero oopa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U IIPEMETHBIE.

B cTpykType NTUYHOCTHBIX Pe3ylbTaTOB OCBOEHHUS MPOTPaMMbl 1O OHMOJIOTHUHU BBIJENIEHBI CIEIYIOIINe
COCTABJISIIOINIME. OCO3HAHHWE OOYYAIOIIMMHUCS POCCUMCKON TPa¥TaHCKOW HIECHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHUIO,  CAMOCTOATEIBLHOCTH W CaMOOIPENETCHHIO, HATUYMEe  MOTHBAIMU K OOYYEHHUIO
OMoJIOTHH, LIEJICHANIPAaBIICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHNH JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
U HUCTOPUYECKUX TPATUIUN pa3BUTHs OUOJOTMYECKOTO 3HAHMS, TOTOBHOCTH M CIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJCTBOBATHCSI B CBOEH JI€ATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, MPHUCYLUIUMH CHCTEME
OHOJIOTUYECKOTO o0Opa3oBaHUs, HaJTMUKE MIPaBOCO3HAHUS SKOJIOTUYECKOU
KYJbTYpPbl, CTIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHEHHBIE TIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbl MO OMONOTMM JAOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIMTATEIbHONW JEATEJIbHOCTH B COOTBETCTBUU C TPATULMOHHBIMH POCCUMCKUMH COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B OOILECTBE MpaBHWJIaMU U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIlecCCaM CAaMOTIO3HAHUS, CAMOBOCIIMTAHHMS W CAMOPA3BHUTHUS, Pa3BUTHS
BHYTPEHHEH MO3UIMU JINYHOCTH, MaTPUOTH3MA U YBAXKEHMS K 3aKOHY M IMPABOIOPSIKY, YEJIOBEKY TpyJa U
CTapuieMy IIOKOJIEHHIO, B3aUMHOIO YBAa)KE€HHUS, OEpPEkKHOrO0 OTHOLIEHUS K KYyJbTypHOMY HAaCJIEIUI0 MU
TpaAUIMsAM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoit @epepannu, pupoe U OKpykKarolen cpese.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro npeamera «buonorus» JomKHBI OTpakaTh TOTOBHOCTh
U CHOCOOHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIMEH IUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OpPHUEHTAlMH, MO3UTHBHBIX BHYTPEHHHX YOEXKJCHUH, COOTBETCTBYIOIIUX
TPaJUIMOHHBIM [IEHHOCTSM POCCUICKOTO 00IIecTBa, paciIupeHHe >KU3HEHHOTO OTIbITa U OIBITA JeSTEIbHOCTH
B IIPOLIECCE pean3alii OCHOBHbBIX HaIlpaBJICHUN BOCIMTATEIbHON AESITEILHOCTH, B TOM YHCJIE B YaCTH!

1) rpaskIaHCKOTOBOCIIMTAHUSA

c(OPMHPOBAHHOCTH TPAXKTAHCKON MO3MIMU 00YYArOMIErocsi Kak aKTHUBHOTO M OTBETCTBEHHOTO WieHA
POCCUICKOTO O0IIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBaKEHUE 3aKOHA U ITPABOIIOPSIJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM NEATEIbHOCTH MPU CO3AAHMM Y4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U NMO3HABATEIbHBIX 33/1a4, BHIOJHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPeAeNATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBICHUSM COBPEMEHHOM KU3HU U
OOBSACHATH €€,

YMEHHE YUYUTHIBaTh B CBOUX JEHCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJAEHUCTBUS JIOCH C
Pa3HBIMH YOEKIEHUSAMU, KYJIbTYPHBIMU LIEHHOCTSMHU U COLIMATIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IMPOILIECCE COBMECTHOTO BBHIMOJIHEHUS YUEOHBIX, MO3HABATEIBHBIX U
UCCJIEIOBATENbCKUX 33]a4, YBaXUTEJIBHOIO OTHOIIEHHS K MHEHHUIO ONIIOHEHTOB IPU OOCYXJAEHHUU CIIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2)IaATPUOTHYECKOTOBOCTIUTAHMS :

c(OPMHUPOBAHHOCTh POCCHICKONW TPaXXTAHCKOW HIACHTHUYHOCTH, MATPUOTH3MA, YBAXKCHHS K CBOEMY
Hapo/dy, YyBCTBAa OTBETCTBEHHOCTH mepes PoauHoM, ropaoctu 3a ¢BOMl Kpaid, cBoto PoauHy, CBON A3BIK U
KyJbTYpY, IPOIJIOE U HACTOSAIIEe MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM IPUPOJIbI, TOCTHKEHUsAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKHX Y4Y€HBIX B CTAHOBJICHHE U pa3BUTHE OUOJIOTHH,
NOHMMaHMA 3HAYCHUs OWOJOTMM B TO3HAHWU 3aKOHOB IPHPOJBI, B JKU3HU YEJIOBEKA M COBPEMEHHOTO
00111eCTBA;

uzaeliHas yoexnEHHOCTb, TOTOBHOCTh K CIYKEHHIO M 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyp0y;

3)AyXOBHO-HPABCTBEHHOTOBOCIIMTAHMSA

OCO3HAaHME AYXOBHBIX IIEHHOCTEH POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOT'O TIOBEICHHUS;



CIIOCOOHOCTH OLIEHHMBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJMTEIISM, CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSITHS
IIEHHOCTEH CEMEHHOM )KM3HU B COOTBETCTBUU C TPAIULIUSIMHU Hapo 0B Poccuu;

4)3CTeTHYECKOTOBOCTIMTAHUS:

JCTETHUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
criopTa, Tpy/ia, OOIIEeCTBEHHBIX OTHOIIICHUI;

MOHUMaHWE YMOITMOHAILHOTO BO3JICUCTBUS )KMBOUM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHE IMPOSIBISATh KadecTBa
TBOPYECKOH JINYHOCTH;

S5)pusuueckoro BocnuTaHus, GOPMUPOBAHHMSA KYJIbTYPbI 310POBbS M 3MOLMOHAJIBHOIO
O0J1aronoJIyumsi:

MOHUMAHUE U peain3alus 3J0pOBOr0 U Oe30MmacHOro odpas3a KU3HU (3710pOBOE MUTAHUE, COONIOACHUE
TUTHCHUYECKUX TIPaBUJI U HOPM, cOAlaHCHPOBAHHBIM PEKHUM 3aHATHH M OTHbIXa, PEryJisipHas (uznueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MOHUMAHUE IEHHOCTH TMPaBWI HHJIWBUAYAJIBHOTO M KOJUJIEKTUBHOTO O€30MacHOrO TOBEACHUS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIFOJICH;

OCO3HAHWE TOCJICJICTBUI W HENMPUSTHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHS aJIKOTOJsl, HAPKOTHUKOB,
KypeHus);

6)Tpy10BOrOBOCIIUTAHMS:

TOTOBHOCTH K TPy, OCO3HAHHUE IICHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTHBHOM JESATEIBHOCTH TEXHOJOTHYECKOM U  COIMAIbHOM HANpaBJICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATh, TUIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHATH TAKYIO JACATEIHHOCTD,

HWHTEpEC K pa3ndHbIM cdepaM NmpodheCCHOHATBLHOM ACSITeNbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyy1iei npodeccruu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO HA TIPOTSHKCHUH BCEU KU3HU;

7)3K0J10TH4eCKOrOBOCIIMTAHUS

9KOJIOTUYECKH 1€Je€CO00pa3HOe OTHOIIEHHUE K MPUPOJEC KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €&
CyIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJIOTUYECKOW KYyJbTYphl: TPHUOOPETEHUE OIBITA TUIAHUPOBAHUS MOCTYIIKOB H
OIICHKH UX BO3MOXXHBIX MTOCJICICTBHM JIJISl OKPYIKAOIIEH CPEIbI;

OCO3HaHUE TT100aTHHOT0 XapaKTepa 3KOJOTUIECKUX MPOOJIeM U IyTel UX PeIIeHus;

CIOCOOHOCTH UCIOJIB30BaTh MPHUOOpPETAEMBbIC TIPU U3YUYCHUH OWOJIOTHH 3HAHUSI M YMEHHUSI TIPU PEIICHUN
po0JieM, CBSI3aHHBIX C PallMOHAIBLHBIM IPUPOIOTIOIB30BAaHUEM (COOTIOICHHUE TIPABUI MTOBEACHUS B MPUPOJIC,
HaIlpaBJICHHBIX HA COXPAaHEHNE PAaBHOBECHS B IKOCHCTEMaX, OXpaHy BHOB, SKOCHCTEM, OUOochepsl);

AKTUBHOE HEIPUATUE JEUCTBUH, IPUHOCAIIMX BpEJ OKPYKAIOIIEW IPUPOJHOM Cpeae, yMeHHue
MIPOTHO3UPOBATh  HEOJATONMPHUATHBIE JKOJOTHYECKHE IIOCICACTBUS  NMPEANPHUHUMAEMBIX JIEUCTBHH U
npeaoTBpaliaTh ux;

HaJU4YMe Pa3BUTOTO IKOJOTHYECKOTO MBIILIICHUS, KOJOTHYECKON KYJIbTYphI, OMbITa NEATEIbHOCTH
HKOJIOTUYECKON HAMpPaBICHHOCTU, YMEHHSI PYKOBOACTBOBATHCS UMHU B MO3HABATEIbHON, KOMMYHUKATUBHOU U
COITMAIPHOM TIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B TIPAKTUYCCKON JEATEIBHOCTH DKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

8)lleHHOCTMHAYYHOT OTIO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYyKH U
00IIIeCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOM KYJIBTYpPhl KaK CpPEICTBAa B3aUMOICHCTBUS MEXKIY
JIOJBMH U TTO3HAHUS MUPA;

MMOHUMaHUE crenupuKr OUOIOTUU KaK HAyKH, OCO3HAHUA €€ poyid B (DOPMHUPOBAHUH PAIIMOHATIHLHOTO
HAYYHOTO MBIIIICHUS, CO3/JaHUU IEJIOCTHOTO TMPEACTABICHUS 00 OKpYXalolleM MHpE KaK O eIUHCTBE
MPUPOJIBI, YEJIOBEKAa W OOIIECTBAa, B TO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPoOIemM
COXpaHEHUs MPUPOITHOTO PABHOBECHS;

yOCXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTMM JJIi COBPEMEHHON IMBHIM3AIMU: OOECTICUCHHs] HOBOTO
YPOBHSL Pa3BUTHsI MEAWIIMHBI, CO3AaHHE TEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX pEIIaTh PEeCypCHBIC
mpoOJIeMbl Pa3BUTHs YEJIOBEUECTBA, MOMCKA MyTEH BBIXOJA M3 TI00aTbHBIX AKOJIOTHYECKUX MPOOIeM H



o0ecrieueHHs mepexo/ia K yCTOHUMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCIIOJIb30BAaHHUIO TIPUPOIHBIX PECYPCOB U
(GbopMHPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aWHTEPECOBAHHOCTh B IMOJYYCHHH OMOJIOTUYECKUX 3HAHUH B IIENISAX MOBBIIMICHUS OOIICH KYyJIBTYpHI,
€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH, KaK COCTAaBHOW YacTH (DYHKIIMOHAIBHOW T'PAaMOTHOCTH OOYyYarOUIMXCs,
bopMUpyeMOii IPU U3yuEeHUH OHOJIOTHH;

IIOHUMAHUC CYHIHOCTI/I METOAO0B IIO3HAHUA, I/ICHOJ'H)SyeMI)IX B €CTCCTBCHHBIX HaYKaX, CHOCO6HOCTI/I
UCIIOJIB30BaTh TMOJy4YaeMble 3HAHMS JUIsl aHajdu3a M OOBSICHEHHS SBJICHUH OKpYXXAIOIIET0 MHpa WU
HpOI/ICXOI[HHII/IX B HEM HSMGHGHHﬁ, YMCHI/IG JcJIaTb O6OCHOBaHHI>IC 3aKJIFOYCHUA Ha OCHOBC Hay‘IHI)IX q)aKTOB u
UMEIOIIUXCS JAHHBIX C IEJIbI0 TOJIYUYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HWCIIOJIB30BaTh OMOJOTUYECKHE 3HAHUS IS PEHICHHS TpoOJieM B
pCalTbHBIX KU3HECHHBIX CHTYAIHsX;

OCO3HAHWE IICHHOCTH HAYYHOW JIEATETbHOCTH, TOTOBHOCTh OCYIIECTBIISITH IMPOCKTHYIO U
HCCIICIOBATEIILCKYIO JCSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BAaHUIO, K AKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTMH B COOTBETCTBUH C )KM3HEHHBIMHU TOTPEOHOCTSIMH.

METAINIPEIJMETHBIEPE3YJIbTATbBI

MeTtanpenmeTHble pe3ybTaThl OCBOEHUS Y4eOHOTO npeaMera «buonorusy BKIIOYAOT: 3HAUUMBbIE AJIs
(dopMHpOBaHUS MHPOBO33pEHHS OOYYAIOMIMXCS MEXKIUCHUIUTMHAPHBIE (MEXIpPEIMETHBIE) OOIIeHaydHbIe
MOHSTHS, OTpaXKalolllhe IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpPAa W CHEHU(PHUKY METOJ0B TO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHsl, SBJICHUE, MPOIECC, CUCTeMa, Hay4HBIA (axT,
MPUHILIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIEJOBaHKE, HA0II0IeHNE, U3MEPEHHE, IKCIIEPUMEHT
W JIpyrue); YHUBepcalbHble y4eOHble NeWCTBHsS (MO3HABATENIbHbIC, KOMMYHHKATUBHbBIC, PETYJSTUBHbIC),
oOecrieunBarone  ¢GopMupoBaHue (PYHKIMOHAIBHONM T'PaMOTHOCTH U COIUAIBHONH  KOMIIETEHIIMH
o0yJaromuxcs;  CHOCOOHOCTh ~ OOYYAIOIIUXCS ~ HCIIOJNB30BaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHHUS U YHHUBEpCAlbHbIE Yy4yeOHble ICHCTBUS B IO3HABATEIbHOW M COIHAIBHOM
MIPaKTHUKE.

B pesynbTare u3yueHus OMOJIOTHN HA YPOBHE CpeaHero odiiero oopazoBanus y o0yyaronierocsi Oyayrt
chopMHpOBaHbI TO3HABATENIbHbIC YHUBEPCAJIbHBIC yueOHBIE NEHCTBHSA, KOMMYHUKATHBHBIC YHUBEPCAIbHbIC
yueOHbIe JeHCTBUSI, PETYJISATUBHBIEC YHUBEPCAIbHbIC YUeOHbIEe IEHCTBUS, COBMECTHAS I€ATEIbHOCTb.

MertamnpeaMeTHble pe3yabTaTbl OCBOCHUS MNPOTPaMMbI CpPEIHEro oO0IIero oO0pa30BaHUS JIOJIKHBI
OTpaXKaTh:

OBiageHHeyHHBePCATbHBIMUY4Ye0HBIMUIIO3HABATEIbHBIMU/IEHCTBUSIMU:

1) 6a3oBblesiOrnYecKUe e CTBUS:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTYaJIU3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MIPH OCBOCHHUH 3HAHUIA MPUEMBI JIOTHUECKOTO MBINUICHUS (aHAIN3a, CHHTE3a, CPABHECHUS,
knaccudukanuu, 0000IIEHHS), PACKPBIBATh CMBICT OMOJIOTHYECKUX TOHSATHH (BBIIETATH WX XapaKTEPHBIE
MPU3HAKH, YCTAaHABJIMBATH CBSI3U C IPYTHUMHU IMOHSITHSIMH);

OTpeAeNATh eI JAEATEIbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU HX JOCTHXKEHHUS, COOTHOCUTH
PE3YNBTATHI IEATEIHHOCTH C MOCTABICHHBIMHE LIETISIMU;

HCIOJIb30BaTh OMOJIOTMYECKHE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKHE pACCYKIeHUS (MHAYKTUBHBIC, JCAyKTHUBHBIC, [0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B pAaCCMATPUBAEMBIX SBIEHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOYCHMUS,

MIPUMEHSITh CXEMHO-MO/IEIIBHBIE CPEJICTBA /ISl PEACTABICHUS CYIIIECTBEHHBIX CBSI3€H M OTHOIICHHA B
M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMH Pa3HOTO POJAA, BBIIBIECHHBIX B Pa3IUYHbIX
WH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3zpabarbiBaTh IJIaH pEHICHUs MpoOsieMbl ¢ Y4Y€TOM aHalIM3a HMEIOLIUXCS MaTepHalbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JESTENBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB IIENIIM, OLIEHUBATh
PUCKH TIOCTICICTBUI JESTEILHOCTH;

KOOPJIUHUPOBATh U BBHINOJIHATH Pa0OTy B YCIOBUAX PEATBLHOr0, BUPTYyaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

2) 6azoBblencc/ieIoBaTeIbCKUeIeHCTBUA:



BJIaJICTh HABBIKAMH YYE€OHO-HUCCIICIOBATEILCKON M MPOCKTHOM JESATEIbHOCTH, HABBIKAMHU Pa3peIICHUsI
npo0JIeM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSTEIBHOMY IMOHMCKY METOOB PEHICHHS MPAKTHUCCKUX
3aj1a4, IPUMECHEHHIO PA3JIUYHBIX METOIOB MTO3HAHMS;

HCIIOJIB30BAaTh PA3JIMYHBIC BU/IbI ACATCIBHOCTU 10 MOJYYCHUIO HOBOT'O 3HAHHWA, €ro MHTCPIPCTAHU,
peoOpa3oBaHUI0 U IPUMEHEHHIO B yYCOHBIX CHUTYallUsIX, B TOM YHCIIC TIPU CO3MaHUM YUEOHBIX U COI[HATBHBIX
[POCKTOB;

(bopMHUpOBaTh HAYYHBIHA THI MBIIUICHUS, BIAICTh HAYYHOU TEPMUHOIOTUCH, KITFOUCBBIMH TOHSITHAMH
U METOJIaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aaud B 0OpPA30BATECIBHON NEATEIBHOCTH M JKU3HEHHBIX
CUTyalusIX;

BBISBJISATh MPUYUHHO-CICJCTBEHHBIC CBS3M W aKTyaJlM3UPOBATh 3a/ady, BBIIBUTATh THUIOTE3Y e
pelICHMA, HAXOAUTh apTyMCHTHI U1 10KAa3aTCJIbCTBA CBOUX YTBepH(HeHHﬁ, 3a1aBaTh MapaMeTpbl U KPUTCPUU
pelieHus;

AHAJIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCIICHHA 3aJaud pPE3YyJIbTaTbl, KPUTHYCCKU OICHUBATH HX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JAaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATDH HpI/IO6peTéHHBII>’I OIIBIT,

OCYIIECTBIIATh  IE/ICHANPABICHHBIA [MOUCK TMEpeHoca CpPeACTB H  CIOCOOOB  JCHCTBHUS B
po(heCCHOHATLHYIO CPENY;

YMETh MEPEHOCHTh 3HAHUS B [TO3HABATEIBHYIO U MPAKTUIECKYIO 00IaCTH KU3HEACATSIbHOCTH;

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX y‘Ie6HBIX npeaAMETOB;

BBIJIBHTaTh HOBBIC WJCH, MPEIaraTh OPUTHHAIBHBIC MOJXOJbl M PEIICHUS, CTaBUTh MPOOIEMBbI H
3aJ1a4uu, TOMYCKAIOIINE allbTCPHATHUBHBIC PCILICHHS.

3)paboracundopmanueii:

OPUEHTUPOBATLCS B PA3IMYHBIX HCTOYHHKAX HH(POpMaImu (TeKCTe ydeOHOro IMOCOOHs, Hay4dHO-
MOIYJISIPHOUM JIUTEpaType, OMOJOTUYECKUX CIOBApSAX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepHeTe), aHaIM3UPOBaTh HWHGOPMAIIUMIO PA3IMYHBIX BUAOB W (OPM IPEICTABICHHS, KPUTHYCCKH
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(hopMyJITHpPOBaTh 3aMpPOCHl U MPUMEHATh PA3JIMYHBIC METOJIBI MPH TMOUCKE W O0TOOpE OHMOIOrHUYECKOMN
uH(pOpMAaIMK, HEOOXOIUMOM JIJISl BBITIOJIHCHUS yUeOHBIX 3a/1a4;

nproOpeTaTh OIIBIT HCITOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3ITUIHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITCJILHO BBIOMPATh ONTHMAJIbHYIO (OpPMY NpEACTaBICHHUS OMOJOTHYECKOW WHGOpMAIIUU
(cxembl, TpaduKH, AUATPAMMBbI, TAOIHIIBI, PUCYHKH B IPYTOe);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAayeCTBE CpeJICTBAa NpH paboTe ¢ OMoJIormyeckor WHpOpMaIneH:
NPUMEHATh XUMUYECKUe, (PU3MUECKHe M MaTeMaTUYeCKHWe 3HAKU W CHMBOJBI, (popmyssl, aOOpeBuatypy,
HOMEHKJIATypy, HUCITOJIb30BaTh U IPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH,

BJIQJICTh HAaBBIKAMH pACMO3HABAHUS U 3alIUTHl WHpOpMaNMK, WHGOPMAIMOHHONW O€30macHOCTH
JAYHOCTH.

OgiaieHNeyHHBEPCATbHBIMUKOMMYHUKATHUBHBIMH/IEHCTBHSIMU

1) o0menue:

OCYIIECTBIIATh KOMMYHHUKAIlMM BO BceX cdepax >KW3HM, AKTHBHO Yy4YacTBOBATh B JIMAJIOTe HITH
TUCKYCCHHM TIO CYIIECTBY O0OCYXJaeMOil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATH CYKICHHUS
OTHOCHTEIIFHO BBITIOJIHEHUS TpeIIaraeMoi 3a/lauyd, YYHTHIBATh WHTEPECHl W COTJIACOBAHHOCTH TTO3UITHIA
JIPYTUX YYACTHUKOB JIMAJIOTa WU TUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHBIC CpEACTBAa OOIICHUS, IOHUMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPEMOCHUIOK BOSHUKHOBEHUS KOH(D)IUKTHBIX CUTYAIlUl, YMETh CMSIT4aTh KOH(DIUKTHI U BECTH TIEPETOBOPBL;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJICHCTBHS, TOHUMATh HAMEPEHHUS IPYTUX JIFOJIEH,
MPOSIBIISITh  YBAKHUTEIBHOE OTHOIIEHHE K COOECeTHUKY W B KOPPEKTHOW Qopme (opMyIupoBaTh CBOU
BO3PaXCHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coOBMeCTHasIIeSITEeJIbHOCTD:

MOHUMATh W HCIIOJIB30BATh MPEUMYINECTBA KOMAHIHOM M MHIMBHIYAJIFHOH PabOTHI MPU PEUICHUH
OMoJIOrn4YecKoi MpodeMbl, 0O0CHOBBIBATH HEOOXOJUMOCTDh IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOICHCTBHS
MIpH pellieHnr yaeOHOM 3a1a4H;



BBIOMpPATh TEMAaTHKY U METOJIbl COBMECTHBIX JACHCTBUI ¢ yUETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
KQKJIOTO WJICHA KOJUIEKTUBA,

IPUHUMATh LEJIM COBMECTHOM NEATEIbHOCTH, OPraHMU30BBIBaTh U KOOPAMHHMPOBATh ACUCTBHA IO €€
JOCTUKEHHUIO: COCTAaBJIATh IUIaH JEHCTBUM, paclpenesTh poju ¢ y4éTOM MHEHUH Y4YaCTHHUKOB, OOCYXKIaTb
pe3yJbTaThl COBMECTHON pabOThI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa W KAXKJAOTO YyYaCTHHKAa KOMaHAbI B OOMIMK pe3yJbTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLIEHUBATH WJIEH C MO3MIUU HOBU3HBI, OPUTMHAIBLHOCTH, IIPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B pPA3JIMYHBIX CUTYyalUsAX, IPOSBIAThH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBJ1aIcHHeYHUBEPCATbHBIMUPETy IS THBHBIMM/ICHCTBUSIMH ¢

1) camoopranusanus:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHMs 7S BBISABICHHUS MPOOJIEM M HMX PELICHUS B KU3HEHHBIX U
y4eOHBIX CHTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKUX 3HAHUM 1I€JIeBbI€ U CMBICIIOBbIE YCTAHOBKHU B CBOUX JIEUCTBUAX U
IIOCTYIIKaX I10 OTHOLIEHUIO K )KMBOM MPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEIbHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U
(dopMyIHpoOBaTh COOCTBEHHBIE 331a4 B 00PA30BATEIBHON NESITETLHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTABJISITh IUUIaH PEIIeHUsT NpoOJiieMbl € Y4ETOM HUMEIOLIUXCS PECYpCOoB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOUTEHUI;

J1aBaTh OLEHKY HOBBIM CUTYAalIHSIM;

pacmupsATh paMKi y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHHIA;

JIeN1aTh OCO3HAHHBIN BHIOODP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOcTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HIMPOKOW SPYAULIMU B Pa3HbIX O0JACTAX 3HAHMIA,
MOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyalUsiIM, BHOCUTh KOPPEKTHUBBHI B ACSITEIbHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIEJISIM;

BJA/IeTh HAaBBIKAMHM IO3HABATEJIbHON peQuIeKCMH KaK OCO3HAHMS COBEpUIaeMbIX JCHCTBHIM U
MBICITUTEIIBHBIX TPOIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHMIA, MCIOIH30BATh MPUEMBI peiieKCUr sl OLEHKH
CUTYyalliu, BbIOOpa BEPHOT'O PELICHHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 0 UX CHIXKEHHIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPU aHAIHU3E Pe3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHECEOAUAPYTUX:

NpUHHUMATH C€6$I, IIOHMUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3E Pe3yIbTaTOB ACSITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEeKa.

NNPEAMETHBIEPE3YJIbTATbBI

[TpeaMeTHbIE pe3ybTAaTHl OCBOCHUS COAEpKaHUs ydeOHoOro mpeamera «buonorus» Ha yriryOnéHHOM
YPOBHE OpUEHTHPOBAHBI Ha oOecrieueHre NpouIbHOro 00ydeHus: o0yyaromuxcs 6uonornu. OHM BKITIOYAIOT:
cnemuduyeckue JUIL OMONOTMM HaydHbIe 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHH 10 OCBOCHHIO,
UHTEPIpETAllid U IMPeoOpa3oBaHUIO 3HAHWUN, BUABI JESATEIBHOCTH IO TMOJYYCHHMIO HOBBIX 3HAHUH U HUX
INPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX, a TAKKE B PEAIbHBIX )KU3HEHHBIX CUTYyaIsIX. [IpeqmMeTHbIe pe3yabTaTsl
IPEJCTABIICHbI 110 T0JIaM U3Y4EHUSI.

[IpeameTHbIe pe3yabTaThl OCBOCHHS yueOHOTO npenmeTa «buosnorus» B 10k1acce T0MKHBI OTPAXKATh!

c(OpMUPOBAHHOCTh 3HAHUM O MecTeé W pOJM OHOJOTMU B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAHUHN €CTECTBEHHO-HAYUYHOW KapTHHBI MHpA, B TIO3HAHUM 3aKOHOB IPUPOABI U PELICHUU HpolieM
PaLMOHAIBLHOTO MIPUPOAOINOIB30BaHNUs, O BKJIAJIE POCCUMCKUX U 3apYOEeKHbBIX YUEHBIX B pPa3BUTHE OMOJIOTUH;



BJIa/ICHUE CUCTEMON OMOJOTHYECKUX 3HAHUN, KOTOpasi BKIIOYAET: OCHOBOIIOIArAIOIIe OUOIOTUYECKUE
TEPMHHBl M  TMOHATUS  (KU3Hb, KIETKa, OpraHu3M, METadOoJu3M, TOMEOCTa3, CaMOperyJssius,
CaMOBOCITPOU3BE/ICHNE, HACIEACTBEHHOCTh, H3MEHYHMBOCTh, POCT M pa3BUTHE), OUOIOTUYECKUE TEOPHH
(xnerounas teopus T.llIBanna, M. [lneiinena, P. BupxoBa, XpoMOoCOMHas Teopusi HacCJEICTBEHHOCTU
T. Moprana), yuenusi (H. U. BaBunoBa — 0 meHTpax MHOrooOpasuss U MTPOUCXOXKICHHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHBI (€AMHOOOpa3usi TMOTOMKOB TIEPBOTO TIOKOJEHUS, PACHICIUICHUS, YUCTOTHI TaMET,
HEe3aBUCUMOTO HacnefoBanus ['. Menzens, TOMOJOTHYECKUX PSAOB B HACIEICTBEHHOW HM3MEeHUMBOCTH H.
. BaBunosa), npuHUHUIIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMH METOJAMU HAYYHOTO TIO3HAHMS, MHCIOJB3YEMbIX B OHOJIOTHYECKHX
MCCIICIOBAaHMSX JKUBBIX 00BEKTOB (OMHCaHNE, U3MEPEHUE, HAOII0IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJCNIATh CYIIECTBEHHBIE MPU3HAKU: BHPYCOB, KIETOK TPOKAPHOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHM3MOB, B TOM 4YHCIIE OakTepwii, rpuOOB, PaCTEHUH, KUBOTHBIX H
YeloBeKa, CTPOCHHUS OpPraHOB M CHUCTEM OpraHOB pACTEHUH, IKUBOTHBIX, UEJOBEKa, MPOIECCOB
KU3HEJESATENIbHOCTH, IPOTEKAIOIIMX B OpraHM3Max pacTEHHM, >KMBOTHBIX U 4YEJIOBEKa, OHMOJIOIMYECKUX
mpoiieccoB: oOMeHa BemiecTB (MeTabonm3M), TpEBpalleHUs JSHEPTHH, OpOKEHHS, aBTOTPO(GHOro u
reTepoTpoHOr0 THIOB TNHTaHUS, (OTOCHMHTE3a W XEMOCHHTe3a, MHTO3a, Meio3a, TraMeToreHesa,
SMOpHOreHe3a, MOCTIMOPHOHATIBLHOTO PAa3BUTHS, DPAa3MHOXKEHUS, WHAMBUAYAIbHOTO Pa3BUTHUS OpraHHU3Ma
(oHTOTEHE3a), B3aUMO/JICHCTBUS TEHOB, T'€TEPO3UCA, ICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aHMMOCBSI3U MEXKIY OpraHOMJIAMHU KJIETKH M HX (GYHKIUSMHU, CTPOCHHUEM
KJIETOK Pa3HBIX TKaHEW U WX (QYHKIUSIMHU, MEKIY OPTaHaMU M CUCTEMAaMH OPTaHOB Y PACTEHUH, )KUBOTHBIX H
YyesoBeKa U UX (QYHKUUSAMHU, MEXKIYy CUCTEMaMH OPTaHOB U UX QYHKIUSIMH, MEKIYy dTarlaMid 0OMEHa BEIECTB,
JTaraMy KJIETOYHOTO IMKJIA W JKU3HEHHBIX IHMKIOB OPraHU3MOB, 3TalaMH SMOpPHOHAIBHOTO pa3BUTHS,
TEHOTHIIOM U (peHOTUIIOM, (DEHOTHUTIOM U (haKTOpaMu Cpelibl OOUTaHUS,

YMEHHE BBISBISATh OTIMYUTEIILHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHUCJIC PACTCHUH, KUBOTHBIX U
YeJI0BEeKa;

YMEHHUE HCIOJB30BaTh COOTBETCTBYIOIINE apTyYMEHTHI, OMOJIOTHYECKYIO0 TEPMHHOJIOTHIO U CUMBOIIUKY
JUISL TOKAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE pemiaTh OWOJIOTUYECKHE 3a/Jayd, BBISBISATh MPUYMHHO-CIEACTBCHHBIC CBSI3U  MEKIY
UCCJIETyeMbIMU OHOJOTHYECKHUMH MPOIIECCAMHU M SIBJICHHUSMHM, JIE1aTh BBIBOABI U MPOTHO3bI HA OCHOBAHHUHU
[IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTA0OpATOpHbIE M MpPaKTHUYECKHE paboThl, COOMI0IaTh MpaBHia IMpH paboTe ¢
y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJIBUTaTh TMIIOTE3bI, MPOBEPSITh X SKCIEPUMEHTAIBHBIMU CPEICTBAMU, GOPMYIIUPYS 1Ielb
WCCJICTOBAHMSI, aHATH3UPOBAThH TOTYUYEHHBIC PE3YJIbTATHI U JIETIaTh BHIBOIBL;

yMEHHE y4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKONM paboTe 1Mo OWOJIOrHH, SKOJOTUU U MEAMIIMHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEICTABIAThH MOyYCHHBIC PEe3yIbTaThl HA
YUYEHUYECKUX KOH(DEPEHIIHSIX;

YMEHHE OIEHUBATh JTHUYECKHUE AaCMEKThl COBPEMEHHBIX WCCIEAOBAaHUNW B 00JMacTH OWONIOTHH U
MEAUIMHBI (KIIOHUPOBaHKE, UCKYCCTBEHHOE OILIOJOTBOPEHNUE, HAMIPABICHHOE N3MEHEHNE TeHOMAa U CO3/JaHHe
TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OymyIieil mpodeccHoHanbHON AesSTENHbHOCTH B 00JacTH
OMOJIOTUH, METUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO XO3S1CTBA, MUIIEBON MPOMBIIUICHHOCTH,
YIIIyOJIATh MMO3HABATEIBHBIM MHTEPEC, HAIIPABJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIMIEH Mpodeccuu
U TPOJIOJDKEHHE OMOJOTMYECKOro 0O0pa3oBaHMs B OPTaHU3AIMIX CPEeIHEro MpOoQecCHOHATBHOTO U BBICIIETO
o0OpasoBaHwUsl.

[IpenmeTHBIC pe3yabTaThl OCBOSHUS yueOHOTO npeameta «buonorus» B 11kiacce T0DKHBI OTpaXaTh:

c(OPMHPOBAHHOCTh 3HAHMW O MeCT€ M pOJM OHMOJIOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B IMO3HAHWU 3aKOHOB MPUPOIBI U
pELICHUH SKOJIOTUYECKUX TpoOJIeM 4YelloBeuecTBa, a TakXKe B PELICHHH BOIPOCOB PALUOHAIBHOTO
PUPOJIONIONIL30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOILIEHHUS K MpPUpOJE, OOLIECTBY, YEJIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH;

yYMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYACT OMpEeNIeHUs M MOHMMAaHUE
CYLUIHOCTH OCHOBOIIOJIATAIOIUX OMOJIOTHYECKUX TEPMHMHOB M TMOHATUH (BHI, SKOocHcTeMa, Ouocdepa),
Oouosornueckne Teopur (dBosoronHast Teopust Y. JlapBuHa, CHHTETHYECKAst TEOPHUS IBOJIIOINH), yueHus (A.
H. CeBeprioBa — 0 myTsax u HampasieHuax osBojronuu, B.W. Bepuaackoro — o Ouocdepe), 3aKOHbI
(renetnueckoro paBHoBecusi [[x. Xapnu u B. BaitnOepra, 3aponpimeBoro cxonactBa K. M. bapa), npasuna



(vunumyma FO. JIubuxa, HKOIOTMYECKOM MHMpaMuAbl JHEpPruH), TuUmnore3sl (rumoreza «mupa PHK»
V. I'unbGepra);

yYMEHHE BJaJIeTh OCHOBHBIMH METOJIaMH HAy4HOTO IIO3HAHUS, HCIOJIB3YEMBIMH B OHOJOTHYECKHX
UCCIICIOBAaHUAX JKUBBIX OOBEKTOB M OKOCHCTEM (ONMHCaHWE, W3MEpEeHHe, HaOIIOJCHHEe, AIKCIEPUMEHT),
croco6aMHu BBISIBIICHUS U OIICHKH aHTPOTIOT€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBLICTATH CYLIECTBEHHBIC TPH3HAKU: BHJOB, OHMOTEOLEHO30B, JKOCHCTEM H Ouocdepsl,
CTaOUIM3UPYIOLIErO, JBMXKYIIETO M Pa3pbIBAIOLIETO E€CTECTBEHHOrO OTOOpa, ayIonaTpuyeckoro Hu
CUMIATPUYECKOTO0 BUI000pa30BaHUs, BIUSHUS JBWKYLIMX CHUJ HBOJIIOLIMM HAa TEHOPOH]I MOMYJISALHH,
MPUCTIOCOOTIEHHOCTH OPTraHU3MOB K cpelie OOMTaHWs, YepeOBaHUS HAIPAaBJICHUN HBOJIIOIMU, KPYroBOpPOTa
BELIECTB U [TIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY TMpOIECCaMU D3BOJIONUHU, ABWKYIIMMH CHJIaMU
AQHTPONOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHbIX SKOCUCTEM U IPUCIIOCOOIEHUSIMH K HUM OpraHU3MOB;

YMEHHE BBISBISTh OTIUYMUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, MPHUCIOCOOJICHHOCTh BHJIOB K Cpeje
oOuTaHusi, aOMOTHMUECKUX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBA3€H OpraHu3MoOB B
c000I1IeCTBaX, aHTPOMIOTEHHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIIOB30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO0 TEPMHHOJIOTHIO U CUMBOIIUKY
JUISL TOKAa3aTeNbCTBA POJCTBA OPraHM3MOB DPA3HBIX CHCTEMATHYECKHX TPYII, B3aUMOCBS3H OPraHU3MOB H
cpelbl OOWTaHUS, €IUHCTBA 4YEJIIOBEYECKUX paC, HEOOXOAMMOCTH COXpPaHEHHsI MHOrooOpasusi BHIOB H
9KOCHUCTEM KaK yCIIOBHS COCYIIECTBOBAHUS MPUPOJIbI U UETIOBEUECTBA;

YMEHHE pemarh OWOJIOTUYECKUEe 3aJaud, BBISBIATH NPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCJIETyeMbIMU OHOJOTHYECKHUMH TPOIIECCAMHM M SIBICHUSMHM, JI€1aTh BBIBOABI U MPOTHO3BI HA OCHOBAHHHU
MIOJIyYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATH JTA0OpATOpHbIE W MpPaKTHUYECKHe paboThl, cOOMI0IaTh MpaBHia MpH paboTe ¢
y4eOHBIM U JTA00PAaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh TMIIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTAIBHBIMU CpeACTBaAMU, GOPMYIUPYS 1Ieb
UCCJIEIOBaHMsI, AaHAJIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U €TIaTh BbIBOBL;

yYMEHHE y4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKONH paboTe Mo OUOJIOrHH, SKOJOTUU U MEAMIIMHE,
POBOJUMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATH MOJyYEeHHBIE PE3YIbTAThl HA
YUYEHUYECKUX KOH(DEPEHIIHSIX;

YMEHME OLIEHUBATh TMIIOTE3bl U TEOPUU O MPOMCXOXKJIECHUH >KU3HH, YEIOBEKA U YEIOBEYECKUX pac, O
MpUYMHAX, TOCIEACTBUIX U crioco0ax MpeAoTBpalleHus II100aIbHbIX H3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymieil mpodeccuoHanbHOM JesITeIbHOCTH B 007acTh
OMOJIOTUH, SKOJOTMH, HPUPOJIONOIb30BAHUS, MEIUIUHBI, OMOTEXHOJIOTMH, IICUXOJIOTMH, BETEpUHAPHH,
CEJIbCKOTO XO3HCTBA, MUIIEBON MPOMBIIIICHHOCTH, YIIyOIATh MO3HABATEIbHBIN HHTEPEC, HAlIPABJICHHBIN Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccud M TPOJOJDKEHHWE OWOJOTHYECKOTO 00pa3oBaHUs B
OpraHu3aIsIX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.



TEMATUYECKOEIIVIAHUPOBAHUE

10KJIACC



HanmenoBanue pa3znennos u teM

KoanuectBo uacos

OnextpoHHbIe (IU(POBLIE)

/T MIPOTPaAMMBI 00pasoBaTeNbHbBIE PECYPCHI
Bcero| Konrponbnslie| [IpakTnueckue
paboThl paboThl

1 |buonorus kak Hayka 1

2 | KuBbIe CUCTEMBI U UX U3YUCHHUE 2

3 |buosnorus kieTku 2 0.5

4 | XuMuyeckasi opraHu3aius KIeTKU 10 1

5 |Crpoenue ¥ PyHKIIMU KIETKA 8 2

6 |OOMeH BelecTB U MpeBpalleHue 9 1
SHEPTUU B KIIETKE

7 |HacnencTBennas uapopManus u 9 0.5
peanmn3aius €€ B KJIETKE

8 |JKu3HEHHBIH LUK KIETKU 6 1

9 |CrpoeHue u GyHKIIMH OPraHU3MOB 17 1.5

10 |Pa3smHOXkeHue u pa3BUTHE 8 1.5
OpraHu3MoOB

11 |I'eneTuka — Hayka o 2 0.5
HACJIECICTBEHHOCTU U U3MEHYUBOCTH
OpraHu3MoB

12 3aKOHOMepHOCTH HACJIEACTBEHHOCTHU 10 1

13 |3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1

14 |I'eHeTHKa yejloBEKa 3 0.5

15 |Cenexuus OpraHu3MOB 4 1

16 |bruoTexHOJIOrNA U CHHTETHYECKAS 4
OMOJIOrHs

17 |Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 102 0 13

ITPOI'PAMME

11KJIACC

No HaumenoBanue pa3nenoB u Tem KonmuectBo yacos DJIEKTPOHHBIE




/1 [POrpaMMBI Bcero Konrponbhsie| [TpakTrueckme (mupoBeIe)
paboTHI paboThI o0Opa3oBaTeNbHbIE
pecypcehl
1 |3apoXxaeHue U pa3BUTHE HBOIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTHI
2 | Mukpo3BoJIIOLUS U €€ pe3yJIbTaTh 14 2
3 |MaxkposBomronus u €€ pe3yJbTaThl 6
4 |IIpoucxoxxaeHue U pa3BUTHUE )KU3HU HA 15 1.5
3emie
5 |IIpoucxoxaeHue yemoBeKa — aHTpoOnorenes| 10 1
6 |DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHSIX 3 0.5
OpraHU3MOB U HAJJOPTaHU3MEHHBIX CUCTEM
C OKpYKarolleu cpenou
7 |Opranu3Mel 1 cpea oOuTaHus 9 1.5
8 | DKoJIOTHSI BUAOB U MOIYJISIITUI 9 0.5
9 |Dkojorusi cood1EeCTB. DKOJIOrHUECKUe 12 0.5
CUCTEMEI
10 |buocdepa — rimobanpHas FKOCHCTEMA 6
11 |YenoBek u okpysxarorias cpeaa 6
12 |Pe3epBHOE BpeMst 8
OBUIEE KOJIMYECTBO YACOB I10 102 0 7.5

I[TPOTPAMME

MNOYPOYHOEIIJIAHUPOBAHUE

10KJIACC




n/m

Tema ypoka

KoanuectBo yacos

Bcero

KoHntposbusie
paboThl

[IpakTrueckue
paboThl

Hara
W3YUYCHUS

DNEeKTpOHHbBIE
nudpoBbie
o0Opa3oBaTeNbHbIC

pecypch

buonorus kak KOMIIJIEKCHAs HayKa u
KaK 9aCTb COBPECMCHHOTI'O O6H_ICCTB21

JKuBnle cucTEMBI U UX CBOMCTBA

YpoBHEBas opraHu3anus )KUBbIX
CUCTEM

I/ICTOpI/IH OTKPBITHA U U3YHUCHUS
kietku. Knerounas TCOpHUA

Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
«3yueHne METOA0B KIETOYHOMN
ouosorun (xpomarorpadus,
anekTpodopes, audhepeHnnaILHOS
neHtpudyruposanue, [111P)»

0.5

XUMHUYECKUN COCTaB KIIETKHA

MuHepabHbIe BEILECTBa KIETKH, UX
Ouonoruyeckas poib

Oprannyeckre BENIecTBa KICTKA —
6enku. JlabopaTopHas padora
«ObHapyxeHue 6€JIKOB C ITOMOIIBIO
KayeCTBEHHBIX PEAKIIHI»

0.5

CoiicTBa, Knaccuukanys u GyHKIUN
OenKoB

10

OpFaHI/I‘IGCKI/Ie BE€IICCTBA KJICTKH —
YIJIC€BOAbI

11

OpFaHI/IquKHe BCIICCTBA KIICTKH —
JIMITU IBI

12

Hyxkneunossie kucnorsl. [JHK u PHK.
Jlaboparopnas padota «/ccnenoBanue
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOB)

0.5

13

Crpoenue u pynkuuun ATO. [pyrue
nykieosuarpudocdars (HTD)

14

CexsenupoBanue JTHK. MeTtonabl
T'€HOMUKH, TpaHCKpI/IHTOMI/IKI/I,
MIPOTEOMUKH

15

MeToapl CTPYKTYpHOI OHOI0THI

16

Tune! kietok. [Ipokapuornueckas
KJIeTKa

17

CrtpoeHue 3yKapuOTUYECKON KIIETKH.
[IpakTrueckas padota «3ydenue
CBOMCTB KJIETOUHOI MEMOpaHbI»

0.5

18

IToBepXHOCTHBIN anmnapar KIeTKH




19

OnnomMeMOpaHHbIE OPraHOUABI KIIETKH.
[IpakTrueckas padota «3ydenue
ABHNKCHUA TUTOIIJIa3MBI B
PaCTUTEIBHBIX KIETKaX»

0.5

20

[TomyaBTOHOMHBIE OPTaHOU/IBI KJIETKH:
MUTOXOHAPUH, IIJIACTUIBI.
JlabopaTtopHas pabota «VccienoBanue
IJ1a3dMoJin3a 1 ACIia3MoJIn3a B
PACTUTENLHBIX KIIETKAX)»

0.5

21

HemeMmOpanHbie opraHOU/IbI KIETKH

22

Ctpoenue u GyHKIIUHU sIpa

23

CpaBHuTeNbHAs XapaKTepUCTHKA
KJIETOK 3yKapHoT. JlabopaTopHas
pabota «3y4yeHue cTpoeHus: KIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

24

AcCUMMIISIIUS U TUCCUMUJIISALINS — JIBE
CTOpOHBI MeTabonmm3Ma. Tunel oOMeHa
BemnecTB. JlJaboparopras pabora
«3yueHne KaTaIuTUYeCKOU
aKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMUJIa3bl WIM KaTaaas3bl)»

25

DepMEeHTaTUBHBINM XapaKTep peaKimil
KJIETOYHOTO MeTaboIu3Ma.
JlaGopaTopHas pabora «3yueHue
(epMEHTATUBHOTO PACHICTUICHUS
MEePOKCUJIAa BOJIOPO/IA B PACTUTEIBHBIX
Y )KHBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTophl U OEJIKU-
WHTUOUTOPBI

27

ABTOTpOQHBIN THIT 0OOMEHA BEIIECTB

28

dorocunre’

29

XemocuHTe3. JJabopaTopHas pabota
«CpaBHeH#ne nporeccoB (poTocuHTE3a
Y XEMOCHHTE3a»

0.5

30

AHaspoOHbIe OpraHu3Mbl. Buibl
Oposkenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
ABIXaHU»

31

AspoOHbIE OpraHU3MBbl. JTaIlbl
HHEpPreTUYecKoro ooOMeHa. DHeprus
MEMOpPaHHOT0 rpaJIne€HTa MPOTOHOB.
Cunte3 AT®: Pabora npoToHHOI
AT®-cuHTazsl

32

O060011eHre U cucTeMaTu3alys 3HaHU|
no teme "OOMeH BellecTB U
IIpeBpaleHUe SHEPTuu B KieTke" /
Konrponbnas padorta no reme "O6MeH
BEIIIECTB U MPEBPAIICHUE SHEPTHH B
KiieTke"




33

Peakuuun matpuyHoro cuHresa

34

Tpanckpunuus — MaTpU4YHBIA CUHTE3

PHK

35

Tpancasuus u e€ Tanbl

36

KonupoBanue amunokuciior. Posib
pubocom B OmocuHTEe3€e Oenka

37

Opranu3zanus reHoMa y IpOKapuoT U
JYKapuoT

38

MornexysipHble MEXaHU3MbI
9KCIIPECCUU T'€HOB y 3YKapHOT

39

Bupycsl — HekneTouHbIe (HOPMBI
’KU3HH U OOJIUTaTHBIC MTAPA3HTHI.
[TpakTuyeckas padora «Coznanue
MOJICIIN BHPYCa»

0.5

40

BupycHble 3a0051eBaHus yesloBeKa,
YKUBOTHBIX, PACTCHUI

41

Hanorexnomoruu B Ouoiaoruu u
MEIUIIHE
Ilpogpopuenmayuonnoe
Hanpaenenue, npogeccusn
«Hanounxcenep», «Meouyuncxkui
XUMUK)

42

JKU3HEHHBIN UK KIETKA

43

Martpuunsiii cunres3 JHK

44

Xpomocomsl. JlabopaTopHas pabora
«3y4ueHne XxpoMOCOM Ha FOTOBBIX
MUKpOIpenapaTax»

0.5

45

HeHeHI/IC KJICTKHU — MHUTO3

46

Tumns! knetok. Kapuokunes u
IUTOKUHE3. PeryIisnus )KU3HEHHOTO
1ukia kietok. JlabopatopHas pabora
«Habnronenne MuTo3a B KJIeTKax
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

47

O0o001IeHe B cucTeMaTH3anys 3SHAaHUH
mo temaMm "HaciencTBenHas
nH(pOpMaIus U peanu3anus ee B
kinetke", "JKu3HeHHBIN UK KIeTKU" /
KonTponbhas pabota no teme
"Peakiiun MaTpu4HOro cuHTE3a"

48

OpFaHI/ISM KaK €AMHOC 1ICJI0€

49

Txanu pacrenuii. JlaboparopHas
pabora «M3yueHnne TkaHe pacTeHU»

0.5

50

TxaHuM )KUBOTHBIX U YETIOBEKA.
JlaGopatopHnas pabora «3yuenue
TKaHEH )KUBOTHBIX»

0.5




51

Opransl. CucteMbl OpraHoB.
JlabopaTtopHas pabota «M3yuenue
OPraHoOB LBETKOBOT'O PACTCHHUS»

0.5

52

Omnopa Tena opraHu3MoB

53

JIBr>KEeHHE OpPraHu3MOB

54

IInranue opranu3sMoB

55

IIutanue MO3BOHOYHBIX KUBOTHHIX.
HI/II_HCBapI/ITeJ'IBHaH CHUCTCMaA 4YCJIOBCKaA

56

ZILIXB.HI/IG OpraHu3MoB

57

HLIXaHI/IC IIO3BOHOYHBIX )XMBOTHBIX M
YCI0BCKa

58

TpaHcnopT BeliecTB y OpraHu3MoB

59

KpoBeHocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U YETIOBEKa

60

Brigenenue Y OpraHu3MoB

61

3amura y OopraHu3MOB

62

I/IMMYHHB.H CHUCTEMaA YCJIOBCKA

63

Pa3znpaxxumMocTs 1 peryisius y
OpPraHU3MOB

64

I'ymopanbHas peryssus u
SHJOKPUHHAs CUCTEMA KUBOTHBIX U
4EJIOBEKA

65

@DopMbl pa3MHOKEHUSI OPIaHU3MOB

66

[TonoBoe pazmMHOKEeHUE

67

Meiios

68

I'ameTorenes. O6paszoBanue u
PAa3BUTHUC MMOJIOBBIX KJICTOK.
JlabopaTopHas paborta «M3yuenune

CTPOCHUS MOJIOBBIX KJICTOK HAa 'OTOBBIX

MHUKpOTIpenaparax»

0.5

69

I/IHI[I/IBI/I,Z[yaJ'IBHOG Pa3BUTHC
OpraHnu3MOB — OHTOI'CHEC3

70

3akJajKa OpraHoB U TKaHEeH u3
3apO/IBIIIECBHIX JIUCTKOB

71

Poct 1 pa3BuTHE )KUBOTHBIX.
Jlaboparopuas pabota «BrisiBneHue
MPU3HAKOB CXOJICTBA 3apOIbIIIIEH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHME U pa3BUTHE PACTCHUI.
JlabopaTtopHas pabota «CtpoeHHE
OpPTaHOB Pa3MHOKEHHUS BBICIIHX

0.5




pacTeHum»

73

O06o001IeH e U cucTeMaTH3alus 3HAaHUN
o Teme "CTtpoeHne u QyHKIHH
opranusmoB" / KontposbHas paboTa 1o
teme "CtpoeHue u QyHKIUHA
OpaHu3MoB"

74

HcTopust cCTaHOBIEHUS U Pa3BUTHS
TeHETUKH Kak Hayku. OCHOBHBIE
IMOHSTHUS U CUMBOJIbI TEHETHKH.
JlabopaTtopHas pabota «po3zodmua
KaK 00BEKT T€HETHYECKUX
HUCCIIEIOBAHUIN

0.5

75

3aKOHOMEPHOCTH Haclle10BaHUs
IIpU3HaKOB. MoHOrMOpUIHOE
ckpeuuBanue. [Ipaktruueckas paborta
"N3yuyeHue pe3ysbTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
npo30huisr”

0.5

76

[MuTonormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBaHUS

77

AHnanuzupyrouiee cKpeuuBaHue.
Henosnnoe nomuunpoBanue

78

JlurnOpuHOE CKpEIIUBaHHE.
[IpakTrueckas padota «3ydenue
Pe3yabTaTOB TUTUOPUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBDY

0.5

79

[IuTonormyeckre OCHOBEI
JTUTHOPUTHOTO CKPEIIMBAHUS

80

CHGHHGHHOC HaCJICJOBAHUC IIPU3HAKOB

81

XPpOMOCOMHAsI TEOPUS
HACJIeICTBEHHOCTH

82

I'eneTuka nona

83

I'enoTun kak HeIocTHas cUCTEMa

84

I'eHeTYeCKU KOHTPOJIb Pa3BUTHUSA
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85

N3MeHUYnBOCTH MpU3HAKOB. BHibl
U3MEHYHUBOCTHU

86

MOI(I/I(I)I/IKaLII/IOHHaSI HU3MCHYHNBOCTD

87

BapuanmoHHbIi psg ¥ BapualiMoHHas
kpuBas. JlaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUNBOCTH.
ITocTpoeHne BapualiMOHHOTO psifia v
BAPUALIMOHHON KPUBOIN»

0.5

88

I'emoTnnnueckass H3MEHYUBOCTb.
KomOuHaTuBHAsS H3MEHYUBOCTD

89

MyTanuonHasi U3MEHUUBOCTb.
[IpakTrueckas padbora «MyTanuu y
Ipo30¢ bl (Ha TOTOBBIX

0.5




MUKpOIIpEnaparax)»

90

3aKOHOMEPHOCTH MYTaIl[MOHHOTO
npoiecca. JNUreHeTHKa U
SIUI'€CHOMHUKA

91

O060061IeHre U cucTeMaTU3alus o
teme "['eHeTuKa - HayKa o
HACJIEICTBEHHOCTH U N3MEHYHBOCTH
opranusmoB" / KontposnbHas padoTa mo
teme "['eneTuka"

0.5

92

I'eneruka yenoseka. [IpakTuueckas
pabora "CocraBiieHre U aHATIU3
poaociaoBHOM"

93

Meto1bl MEIULIMHCKOW T€HETUKH
Ilpoghopuenmayuonnoe
Hanpaenenue, npogheccusn «Bpau-
2EHemUK»

94

3HaueHHNE MeﬂHHHHCKOﬁ T'CHCTHUKH B
NpeaOTBPAIICHNUU U JICHCHUHU
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKA

0.5

95

OCHOBHBIE TTOHATHUS CEIEKIUH.
Jlaboparopuas padota "H3yuenue
COPTOB KYJbTYPHBIX PACTEHUN U TTOPOJT
OMAIITHUX KUBOTHBIX"

0.5

96

MeTobl celIeKIIMOHHON paboTHI.
JlabGopaTopHas pabota "3ydyeHue
METOJIOB CEJIEKIINU pacTeHui"

97

JIOCTHKEHMSI CEJIEKIIUU PACTEHUN U
KUBOTHBIX. [IpakTnueckas padora
"[IpuBuBKa pacteHuit"

98

CoxpaHeHue, u3y4eHue u
UCIIOJIb30BAHUE T€HETHYECKUX

pecypcoB

0.5

99

buotexHosorust Kak Hayka u OTpacib
npousBoacTBa. [IpakTiueckas padoTa
"N3yueHune 0O0beKTOB OMOTEXHOIOT U

100

OcHOBHbIE HaNpaBICHUS
CHHTETUYECKUI OHOJIOTHH

101

XpOMOCOMHaSI W I'CHHasl HHXKCHCPUS

102

MeaunuHcKue OMOTEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5

11KJIACC




n/m

Tema ypoka

KoanuectBo yacos

Bcero

KoHntposbusie
paboThl

[IpakTrueckue
paboThl

Hara
W3YUYCHUS

DNEeKTpOHHbBIE
nudpoBbie
o0Opa3oBaTeNbHbIC

pecypch

OposmononHas Teopust Y. lapuna

JIBIDKYIIIME CUIIBI 3BOJIIOLIMU BUIOB 110
Y. JapBuny

Boprba 3a cymecrBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
ot0Oop

@opMHUpPOBAHNE CUHTETUYECKON
TEOPUH HBOJIIOLIUN

DTansl SBOIIOIMOHHOTO Mpoliecca:
MHUKPOIBOIIONHUS U MaKPOIBOIIOLIUS

HOHYJUIHI/ISI — JJICMCHTapHad €aAnHUIa
3BOJIFOIIUH

3aKOH reHeTHYECKOro paBHOBecus JIk.
Xapmau, B. BaiinOepra. JlabopaTopHas
pabota «BplisiBIeHNE U3MEHUYUBOCTH Y
0co0el 0THOr'O BHUIA)

0.5

DneMeHTapHbIe PaKTOPHI IBOIOIIUN

Dddext ocHoBarens. Dpdext
OyTBUIOYHOT'O TOPJIBIIIKA

10

Murpauuu. M30a0uu nomyJisamui:
reorpaduyeckas, OnoJIorudecKas

11

EcrecTBennslit oTOOp —
HAMPABIAIOMUN (AKTOP IBOIIOIHH

12

[TonoBoit oT60p

13

[TpucnocoOaeHHOCTh OPTaHU3MOB Kak
Pe3yJIbTAT MUKPOAIBOJIIOLMH.
JlaGopatopHnas pabora «3yuenue
apoMopdh030B U UANOATANITAIINNA Y
pacTEHUN U KUBOTHBIX)»

0.5

14

[Tpumeps! mpuciocoOIeHUH y
OpraHW3MOB: MOP(OIOTHIECKHE,
¢duznonornueckue, OMOXMMUIECKHE,
noBeneHvyeckue. JlabopaTopHas padora
«[IpucrocobneHust OpraHu3MOB U UX
OTHOCHTEJbHAsI LIEJIECO00PA3HOCTH

0.5

15

Bun, ero kxpurepuu u cTpyKTypa.
JlaGopatopnas pabora «CpaBHeHHE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHUIO»

0.5

16

CrpykTrypa Buza

17

Bupnoobpa3oBanue kak pe3yabTat
MUKPOIBOJOIIH




18

CBs13p MUKPO3BOJIIOLIMH U
SMUJIEMHOJIOT U

19

MakposBostronus.
HEUIGOHTOJIOFI/I‘-IGCKI/IQ METOAbI
W3YUYEHUs IBOTIOIUN

20

buoreorpaduyeckue MeToabl U3yUEHUS
3BOJTIOLUA

21

OMOpPHOIOrMYECKUE U CPABHUTEIIBHO-
MOP(OIOTHUECKIE METO bl N3YUECHUS
HBOJIIOLINH

22

MonekyIapHO-T€HETUYECKUE,
OMOXMMHYECKHUE U MAaTEeMAaTUYECKUE
METO/bl U3YUYEHUS IBOIOLUU

23

OO01mure 3aKOHOMEPHOCTH BOJTIOIIHH

24

AnlanTuBHAsS paauanus.
HepaBHoOMepHOCTb TEMIIOB BOJIOIUU

25

HayuHble rUIOTE3bl MPOUCX0XKICHUS
JKA3HU Ha 3emiie

26

Jlonay4Hble IpeACTaBICHHS O
3apOKACHUH KU3HU

27

OCHOBHBIE 3TaIbI HeOpFaHquCKOﬁ
9BOJJIIOIIMH

28

I'umote3sl 3apOKACHUA )KU3HU

29

Uctopus 3emiu u MmeToas! €
uzyuenus. JlaboparopHas pabota
«M3y4eHune u onrcaHne NCKOTTAeMbIX
OCTaTKOB JIPEBHUX OPraHU3MOBY
Ilpogpopuenmayuonnan
HAnpaeIeHHoCmy

0.5

30

Hauanbnbie 3Tansl opraHnyeckoin
SBOJIIOIIAH

31

DBOJTIONHS DYKApPUOT

32

OCHOBHBIE dTaIIbI 3BOJHOIUHN
pacturensHOro Mupa. [Ipaktudeckas
pabora «M3yuenune ocoOeHHOCTEH
CTPOCHHSI PACTEHHI Pa3HBIX OTIEIOBY

0.5

33

OCHOBHBIC 3TAIIBI 9BOJJIOINH
KNBOTHOT'O MHpa

34

DBoJIIOLMS )KMBOTHBIX. [IpakTrueckas
pabota «M3yuyenue ocooeHHOCTEH
CTPOCHHUS TIO3BOHOYHBIX KUBOTHBIX)

0.5

35

PazBuTue xu3Hu Ha 3emMJie 1o Hpam U
nepuoiam

36

MaccoBble BBIMUPaHUS —
9KOJIOTUYECKNE KPU3HCHI ITPOILIIOTO

37

CoBpeMEHHBIN SKOJIOTUYECKUI KPU3HUC,
€ro 0COOCHHOCTH

38

COBpeMCHHaSI CUCTCMA OPraHU4CCKOIO
Mupa. OCHOBHBIE CHCTEMaTHUECKIE




IPYIIIBI OPraHU3MOB

39

O0o0011eHNEe U CHCTEMATHU3allUs] 3HAHUI
1o TeMaM "MUKpPOAIBOJIOIUS U €€
pe3ynbTatel”, "Makpo3BoIIOMS U €€
pesyabTathl'"/ KoHTposbHas padoTa mo
TeMme "DBoimorusa"

40

AHTpPOIIOJIOTHSI — HAyKa O YEJIOBEKE

41

PazBuTue npeacrabienuii o
MIPOMCXOXKJACHUH YEJIOBEKA

42

MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabora «/3yueHue ocoOeHHOCTEH
CTPOCHHUSI CKEJIeTa YelIOBeKa,
CBSI3aHHBIX C TIPSMOXOKICHUEMY

0.5

43

ZIBI/I)KYH_II/Ie CHJIbI aHTPOIIOI'CHE3a

44

CooTHomeHne OMOIOTUYECKUX
COLIMANIBHBIX (PAaKTOPOB B
aHTPOIIOTEHE3e

45

OCHOBHEBIE CTaJu1 aHTPOIIOI'CHEC3a

46

ITaneoreneTrka U najJecorecHOMHUKA

47

BBOJ'IIOI_[I/ISI COBPEMCHHOT'O YCJIOBCKA

48

UYenoseueckue pachl. [IpakTrueckas
pabota «M3yueHue 3KOJIOrHIeCKUX
aJlanTalui 4eJI0BeKa

0.5

49

MexaucuuninHapHble METOAbI
AHTPOIIOJIOTUU

50

3apoxaeHUE U pa3BUTHE IKOJIOTUU

51

Mertoap! skonoruu. JlaboparopHas
pabota «/3y4yeHrne MeTo10B
HKOJIOTUIECKUX HUCCIICIOBAHUID

0.5

52

3HayeHne SKOJIOTHYESCKHUX 3HAHUHN 11
JeJIoBeKa

53

Okosornyeckue paKTopbl

54

Abunotnueckue Gaxktopbl. CBeT Kak
AKOJIOTUYECKHUHA (haKTop.
JlaGopatopHnas pabora «BplsiBieHue
MIPUCTIOCOOICHUI OPraHU3MOB K
BIIMSTHUIO CBETA»

0.5

55

AbunoTtnueckue GpakTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
¢axrop. JIabopaTtopHas pabota
«BpIsIBIEHNE TPUCTIOCOOICHU
OpPraHU3MOB K BJIMSHUIO TEMIIEPATYPHD)

0.5

56

Abuotnueckue Gaxkropsl. Bnaxxnocts
KaK AKOJOTHYECKUMA (paKTop.
JlaGopaTopHnast pabora

0.5




«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUSD

57

Cpenbl oOuTaHMsI OPraHu3MOB

58

buonornueckue PUTMBI

59

XKuznennsie popmMbl OPraHU3MOB

60

buotnueckue pakTopsl

61

3HayeHue OMOTHYECKUX
B3aUMOJCUCTBUM ISl CYLLIECTBOBAHHUS
OpPraHu3MOB B CpeJie 0OUTaHMs

62

DKOJIOTHYECKHUE XapaKTCPHUCTUKHU
nomnyJrinnun

63

OcHOBHBbIE MIOKA3aTENN HOMYJISLIUN:
YUCJIEHHOCTD, IIJIOTHOCTb, BO3pAaCTHAs
U II0JIOBAsI CTPYKTYypa

64

OcCHOBHBIC TTOKA3aTSIU MOMmyJIAHun:
POKIAACMOCTD, IIPHUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

65

DKoJjorudeckasi CTpyKTypa nonyJsuu

66

JInHaMyKa MOMyJISIUU U €€ peryJIsaius

67

Kpussle pocta yncieHHOCTH
nonyssiuy. Kpuble BBDKUBaHUS

68

DKoJoru4ecKasi HUIIa BUAA.
JlabopaTopHas pabota
«IIpucnocobneHus: ceMsiH pacTeHHA K
pacceneHuio

0.5

69

Bup xak cucrema nonyJisiui

70

3aKOHOMEPHOCTH MOBEJCHUS U
MUTpAIi )KUBOTHBIX

71

Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72

DKocucrema Kak OTKpbITasd CUCTCMA

73

KpyroBoport BeIecTB ¥ NOTOK SHEPTUH
B DKOCHCTEME

74

OCHOBHBIE TTOKa3aTEIN YKOCUCTEMBI

75

DKOJIOTHYECKHE MMUpaMHu bl

76

N3menenuns cooOIecTB — CYKIIECCHH

77

[TpupoHBIE SKOCHCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78

IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITyCThIHb




79

AHTpOHOFeHHBIe 9KOCHCTCMbI

80

VYp6oskocucremsl. [IpakTrueckas
pabora «/3yueHnue u onrcaHue
ypOOIKOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aUMOICUCTBUI
OpraHU3MOB B DKOCHUCTEMAX

82

MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSX
Ilpogopuenmayuonnan
HanpaenenHocmy

83

buocdepa — obmiennanerapHas
obomouka 3emiu

84

VYuenne B. U. Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH CYIIECTBOBAHHS
o6uocdepsl

86

KpyroBopots! BemecTs u
OMOre0XUMHUYECKUE LIUKIIBI

87

3oHanbHOCTH Ouochepbl. OCHOBHBIE
OMOMBI CyIIN

88

YcroitunBocTh 6uocheps

89

DKOJOTrHYeCKHe KPU3KUCHI U UX
NPUYHHBI

90

Bo3zaeiicTBue yenoBeka Ha Ouochepy

91

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPaCTUTENBHBIN U )KUBOTHBIN MU

92

Oxpana npupos

93

OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO
pa3BUTHS YEJIOBEYECTBA U IIPUPOLBI

94

PannoHansHOE IpUPOAOIIONIB30BAHUE U
COXpaHEHHEe OMOJIOTHYECKOTO
pa3HooOpasust 3emin

95

O06001IeH e U crucTeMaTr3alus 3HaHU!
1o TeMaM "IKOJIOTHS - HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB JIPYT
C IpYyroM U HaJIOPraHU3MEHHBIX
CHCTEM C OKpYy>Karolen cpenoi"”,
"Opranusmsl U cpena ooutanus",
"JKosorust BUAOB U Nomysuus',
"IKon0THUsT COOOIIECTB.
Okonornyeckue cucremsl", "buocgepa
- rnobanpHas skocuctema" /
KonTponbHas pabota mo Teme
"Okosorus"

96

Pe3epBHbIil ypok




97 |Pe3epBHBI ypok 1

98 |Pe3epBHBIi1 ypok 1

99 |Pe3epBHBII ypok 1

100 Pe3epBHBIi1 ypok 1

101/ Pe3epBHbIil ypok 1

102| Pe3epBHBIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 102 0 7.5
[TPOTPAMME

NPOBEPAEMbBIEHAEI3MOEVONOrMNTPEEOBAHUAKPE3YNIbTATAMOCBOEHVAOCHOBHOM
OEPA3OBATEJIbHOMMNPOrPAMMbICPEAHEr OOBLEFOOEPA30OBAHMA

Koanposepsiemoro
TpeOoBaHuUs

IIpoBepsieMbleTPeOOBAHUSIKIPEIMETHBIMPE3YJIbTATAMOCBOEHUIOCHOBHOI
00pa3oBaTeIbHOMNPOrpaMMBbICPEIHEr0001ero0opa3oBaHusA

CdhopMHPOBAaHHOCTh 3HAHUM O MECTe M pPOJIM OHOJOTMM B CHCTEME ECTECTBEHHBIX HAyK, B
(GbopMUPOBaHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MHpPA, B TIO3HAHUU 3aKOHOB MIPUPOJIBI
U PEIICHUN KHU3HEHHO BAXKHBIX COIHAIBHO-3THYECKUX, YKOHOMHUYECKUX, YKOJOTHIECKUX IPOOIIeM
YEeIOBEYECTBAa, a TAaKKe B PEHICHHH BOIPOCOB PAIMOHAIBHOTO IPHUPOAOIONB30BAHUSA, B
(hopMUpPOBaHHUH [IEHHOCTHOTO OTHOLIEHUS K IPUPO/IE, OOILIECTBY, YEIOBEKY; O BKJIa/le POCCUHCKUX U
3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHHI

Bianenue cucremMoil 3HaHWIT 00 OCHOBHBIX METOJaX HAYYHOTO IIO3HAHWS, HUCIOJIb3YEMBIX B
OHMOJIOTUYECKHX HCCIIEIOBAaHUAX JKUBBIX 00BEKTOB M 9KOCHCTEM (OIMHCaHNe, U3MEPEHHE, TIPOBEICHHUE
HaOJIIOICHHI); CI0OCO0aMM BBISIBJICHHUS 1 OLIEHKH aHTPOIIOI'€HHBIX M3MEHEHHH B PUPOJIE.




Konnposepsiemoro
TpeOoBaHuUs

IIpoBepsiembleTpeOOBAHNAKIIPEAMETHBIMPE3YJIbTATAMOCBOCHUSIOCHOBHOM
00pa30BaTEJILHOMIIPOrPAMMBbICPEAHEr00011ero00pa3oBaHus

YMeHue BbIJIBUTATh TUIOTE3bI, MPOBEPATH UX ISKCIECPHUMEHTAJIBHBIMU CPCACTBAMU, d)OpMYHprﬂ
1 CJib UCCJIEA0BaHUA, aHAJIM3UPOBATH MOJTYUYCHHBIC PE3YJIbTATLI U JI€JIaTh BLIBO/IBI.

BrisiBrieHHE 3aBHCHUMOCTHU MCXIY HMCCICAYEMbIMU BCIIMYMHAMU, o0BsICHEHE TIOJTYYCHHBIX
PE3YJIbTAaTOB H (bOpMyHPIpOBaHI/Ie BbBIBOAOB C HCIIOJB30BAHHUEM HAYYHBIX HOHSITHf/i, Teopnﬁ u
3aKOHOB

YMeHHe BIajgeTh CHCTEMOW OMOJOTMYECKHMX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIIOJATAIOIINE
OMOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KJIETKa, TKAHb, OpraH, OpPraHu3M, BUJ, MOIYJSAUS,
JKOCcHCTEMa, OWoIeH03, Ouocdepa; MeTabOIU3M, TOMEOCTa3, KICTOYHBIH UMMYHHUTET, OMOCHHTE3
Oerxa, OMOIOIIMMEPHI, TUCKPETHOCTh, CAaMOPETYIISALHNS, CaMOBOCIIPOM3BEICHNE, HACIEACTBEHHOCTD,
HW3MEHYHMBOCTb, YHEPT03aBUCUMOCTD, POCT U Pa3BUTHE);

Oouosornyeckue Teopuu: kierouHas Teopus T. llIsanna, M. lllnelinena, P. Bupxosa; kioHaibHO-
cenextuBHOTO MMMyHHTeTa 1. Dpiux, .M. MeunnkoBa, XpOMOCOMHAsI TEOPHsI HACIEACTBEHHOCTH
T. Moprana, 3akoH 3apojeimieBoro cxoxactsa K. bapa, spomtonmonHas Tteopust Y. [lapBuHa,
CHHTETHYECKas TEOpHs SBONIONMH, Teopus aHtpomoreHe3a Y. lapeuHa; Teopus OuoOreomeHo3a
B.H. Cykauéra; yuenne H.W. BaBunoBa o meHTpax MHOTOOOpa3Hs W MPOUCXOKIACHUS KYJIBTYPHBIX
pacrenuii, yuenue A.H. CeBeprioBa o myTsAX U HapaBJIeHUAX 3BOOLMH, yueHue B.W. Bepnaackoro
— 0 buocdepe);

3aKOHBI (€IMHOOOpA3Usl MOTOMKOB IIEPBOTO ITOKOJICHHS, PACHICIICHUS NIPU3HAKOB, HE3aBHCHUMOTO
HaclleZIoBaHUsl Npu3HakoB . MeHzens; CLEIUIEHHOrO HacleAOBaHUs MPU3HAKOB U HapylIEHUs
cuerieHus: reHoB T. MopraHa; TOMOJOTHYECKHMX PAJOB B HACIEACTBEHHOH HM3MEHYUBOCTH
H.W. BaBunosa; renetnueckoro paBHoBecus JIx. Xapau u B. BaitHOepra; 3apoJIbIeBoro cxoIcTea
K. bapa; ouorenernueckuii 3akon J. ['exkens, @. Mromiepa);

MPUHLUIBI (YUCTOTHI TaMET, KOMILUIEMEHTAPHOCTH);

npasuia (MuHIMyMa 1O. JInOuxa, 5KoI0rudecKkor mupaMuIbl Yuces, 0MOMacChl M SHEPTHH);
rumoTe3sl  (koamepBatHoi A.M. Omapuna, mnepBuyHoro OyipoHa JDk. XommeiiHa, Mukpocdep
C. doxca, pubo3uma T. Uek)

YMeHne penath MOUCKOBBIE OHOJIOTHMYECKHE 3a]laud; BBISABIATH MPUYUHHO-CIICICTBEHHBIC CBS3H
MEXKIy UCCIICYEMBbIMA OHMOJIOTHYCCKAMHU OOBEKTaMH, MPOIECCAMHU U SBJICHUSAMH; JIEJIATh BBHIBOJIBI
Y TIPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTATOB;

COCTaBJISITh TCHOTHIIMYCCKUE CXEMbl CKPEIIMBAaHUS Ui Pa3HBIX THUIIOB HACIEIOBAHHUS MPHU3HAKOB
Y OPraHU3MOB, COCTAaBJISATH CXEMbI IEPEHOCA BEIIECTB W 3HEPTUU B dKOCHCTeMax (IIeMU MUTaHUS,
MHIIEBBIC CETH)

YMeHHe yCTaHaBIMBAaTH B3aWMOCBSI3M MEXIY CTPOCHHEM U (QYHKIHMSIMH: OPraHOWAOB, KIIETOK
pa3HBIX TKaHeH, OpraHaMH W CHCTEMaMM OPTaHOB Yy PAaCTEHHH, )KUBOTHBIX M YEJIOBEKa; MEXIY
sTamaMu OOMEHa BEILECTB; J3TalaMM KICTOUHOrO IMKJIA M >KU3HEHHBIX LUKIOB OPraHU3MOB;
JTaraMy SMOPHOHATIBHOTO PA3BUTHSA; TCHOTHUIIOM U (EHOTUIIOM, (PEHOTUIIOM U (DaKTOpaMu Cpedbl
oOHWTaHMS; TPOIECCAMH 3BOJIONMH; [ABIKYIIMMH CHJIAMH aHTPOIIOTeHE3a; KOMIIOHEHTaMH
Pa3JIMYHBIX 9KOCUCTEM U IPUCTIOCOONEHUSIMU K HUM OPraHU3MOB

YMeHI/IC BBIJCIISITH CyH_IeCTBeHHBIe l'IpI/I3HaKI/II

CTPOCHHUS BUPYCOB, KIETOK IPOKAPHOT W OYKAPUOT; OJHOKICTOYHBIX W MHOTOKIJICTOYHBIX
OpraHu3MOB, BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U OMOC(hEphl; CTPOCHUS OPTAaHOB U CUCTEM OPI'aHOB
paCTCHHﬁ, JKUBOTHBIX, YCJIIOBCKA, HpOHeCCOB KHU3HEACATCIIBHOCTH, HpOTCKaIO]J_[I/IX B opraHnsMax
pacTeHWH, KMBOTHBIX M 4YeJIOBEKa; OMOJIOTMYECKHX IMPOIECCOB: OOMEHA BelecTB (MeTadoyn3M),
vHpoOpMaIMK W TPEBpAIllEHUs JHEPruH, OpPOKEHUsS, aBTOTPO(HOTO MU TETEPOTPO(GHOro THIIOB
nuTaHud, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, rameroreHesa, 3MOpHOreHesa,
MOCTAMOPHOHAIBHOTO ~ Pa3BUTHSA, Pa3MHOXKCHHUS, WHAWBHIYaJIbHOTO pPAa3BUTHIA OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'€HOB, TETEPO3MCa; JIEHCTBUH HCKYCCTBEHHOrO 0OTOOpA,
CTaOMIIM3UPYIOIIETo, JBMKYIIETO M Pa3phIBAIONIET0 €CTECTBEHHOTO OTOOPA; aIONaTPUYECKOro H
CUMIIATPUYECKOTO BHUJ000pA30BaHMUS; BIMSHUSA JBIKYIIMX CHJ OSBOJIONMHA Ha TEHO(POH]
MOMYJISALKH; TPUCIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHUs, 4YepeJOBaHUS HampaBJICHUI
DBOJIFOLIMH; KPYTOBOPOTA BENIECTB M MOTOKA YHEPTHHU B DKOCHCTEMAX

ChopMHPOBaHHOCTh YMEHUSI BBIJCIATH CYIIECTBEHHBbIC MPU3HAKK BHPYCOB, KJIETOK MPOKAPHOT U
9YKapHOT; OJHOKJIETOYHBIX H MHOTOKJIETOYHBIX OPTaHH3MOB, BUIOB, OHOT€OLIEHO30B U IKOCHCTEM;
0COOCHHOCTH IIPOIIECCOB OOMEHa BELIECTB W NpEeBpalleHHs SHEPrHu B KieTke, (OTOCHHTE3a,
[UIACTHYECKOTO M JHEPreTH4ecKoro oOMeHa, XeMOCHHTE3a, MHTO03a, Mei03a, OIIOJ0TBOPEHHS,
pasBUTHS M Pa3MHOXXCHHUS, WHIMBUAYalbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), OOpbObI 3a
CYyILIECTBOBAaHUE, E€CTECTBEHHOT0 OTOOpa, BUA000pPa30BaHUs, MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpene oOMTaHMUS, BIUSHUS KOMIOHEHTOB JKOCHCTEM, aHTPOIIOTCHHBIX W3MEHEHHIl B IKOCHCTEMAax
CBOCH MECTHOCTH, KDYTOBOPOTA BEIIECTB U MIPEBPAILICHHUS SHEPIHH B buochepe

YMeHre WCMOJIb30BaTh COOTBETCTBYIOIIME AapryMEHTHI, OHMOJIOTHYECKYI0 TEPMHUHOJNOTHUIO U
CHUMBOJIMKY JUUIsS  JIOKA3aTeJIbCTBA POJICTBA OPraHM3MOB PAa3HBIX CHCTEMATHYECKHX TPYII,




Koanposepsiemoro IIpoBepsieMbleTpeOOBAHUSIKIIPEAMETHBIMPE3Y1bTATAMOCBOECHUA0CHOBHOI
TpedoBaHUSs 00pa3oBaTeIbHOMNPOrpaMMBbICPEIHEr0001ero0opa3oBaHusA

B3aMMOCBSI3U OPraHU3MOB U CpeAbl OOWTaHUs; €OUHCTBA YEJIOBEYECKHX pac; HEOOXOTUMOCTH
3M0pOBOr0 00pa3a >KU3HM, COXpaHEHHUs pa3HOOOpasHs BHAOB U OKOCHCTEM KaK yCIOBHS
COCYIIIECTBOBAHUS IPUPObI U YEJIOBEUECTBA

YMeHHEe KPUTHYECKH OLIEHHBATh MH(OPMAIHIO OMOJIOTHYECKOTO COACPIKAHUS;, UHTEPIPETHPOBATH
3THYECKHE AacCHEeKThl COBPEMEHHBIX HCCIIENOBaHWN B OHONOTHM, MEIMIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh TJ00ANBHBIE AKOJIOTHMYECKHE MPOOIEMBI COBPEMEHHOCTH, (OpMHPOBATH IO
OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHIO

NEPEYEHB3NNEMEHTOBCOAEPXAHWA,NMPOBEPAEMbIXHAEM3NOBUNOIOIr

Kon

IIpoBepsieMbliidIeMEHTCOAEPKAHUS

buosnorus kak Hayka. JKMBBIE CUCTEMBI M NX U3YYCHUE

1.1

CoBpeMeHHast GMOJIOTHS — KOMIIEKCHAS HayKa. BHOJIOTHUecKre HayKu

MW H3y4aeMble MMH TpoOsieMbl. DyHIaMEHTaNbHbIC, MPHUKIAIHBIC W TOWCKOBBIC HAyudHBbIC HCCIECIOBAHUSA B
OHOIOTHH.

3nauenne Owosoruv B (HOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI Mupa. IIpodeccun,
CBsI3aHHBIC ¢ OWoyorueil. 3HaueHne OMOJIOTHH B MPAKTHYECKOHN MEATETLHOCTH YEIOBEKa: MEIHUIIMHE, CETbCKOM
XO3SIUCTBE, IPOMBIIIIIEHHOCTH, OXpaHe ITPUPOIbI

1.2

JKuBble cucTeMbl Kak npeaMeT u3yueHust 6uoaoruu. CBOMCTBA KUBBIX CUCTEM: EMHCTBO XUMHUYECKOTO COCTaBa,
JIUCKPETHOCTh M LEJIOCTHOCTh, CIIOKHOCTh M YTOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLMs,
CaMOBOCTIPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3aliil  KUBBIX CHCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHBIN,
MOMYJIALIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OHoreoneHoTnyeckuii), 6uochepusiil. Ilpouneccrl, npoucxogsmue B
JKUBBIX cucTeMax. OCHOBHBIE MPU3HAKHY KUBOTO. JKH3HE Kak hopMa CyIIeCTBOBAHUS MAaTEPHH

1.3

Meronet  Omonormdeckodt — Hayku.  HaOmromeHme,  m3MepeHHe,  OKCIEPHMEHT,  CHCTEMaTH3alIlud,
MmetaaHanu3. [lonsTue o 3aBUCHMO U He3aBUCUMOI epeMeHHON. [InanupoBanue skcnepuMeHTa. IloctaHoBKa U
nposepka runores. Hynesas runoresa. Ilonsatue BeIOOpKH U €€ 10cTOBEpHOCTS. Pa3dpoc

B Ownomormyecknx faHHBIX. OIEHKa JOCTOBEPHOCTH TMOJNYYEHHBIX pe3ysibTaToB. [IpHUMHBI HCKaKeHUS
PE3YyIbTaTOB SKCIEpUMEHTA. IIoHITHE CTATUCTUYECKOrO TECTa

KieTka kak OHOJIOrHYECKast CHCTEMA

2.1

Knerka — crpykTypHO-QYHKIHOHANBHAS eIUHHLA JXHBOTO. Mcropust oTkpeiTHs KieTtkd. Paboter P. I'yka,
A. JleBenryka. Knetounas teopus (T. LLIBann, M. Llneiinen, P. BupxoB). OCHOBHBIC MOJOKEHUSI COBPEMEHHON
KJIETOYHOU TEOPHH.

Metonsl MONEKYSIPHOH M KIETOYHOH OMOJOTMH: MHKPOCKONHS, XpoMmarorpadus, 3IekTpodopes3, MeTon
MEUYEHBIX aTOMOB, JuddepeHnnanbaoe neHTpudyrupoBaHue, KyJIbTHBUPOBAHHE KIETOK

2.2

XUMHUYECKHI COCTaB KJIETKH. Makpo-, MUKpO- U yJIBTPAMHKPO3JEMEHTHL. Boma u €€ ponp Kak pacTBOPUTEIL,
peareHTa, y4yacTheé B CTPYKTYPUPOBAHWUHM KIETKH, TEIUIOPETYJSlud. MUHepalbHble BEIIEeCTBA KIETKH, HX
Ouosiornyeckas pojib. POk KAaTHOHOB M aHMOHOB B KJIETKE.

buonornyeckue momumephl. beiaku. AMHUHOKHCIOTHBIA cocTaB OenkoB. CTPYKTYpbl OEIKOBON MOJEKYJIBI.
[epBuunast cTpykTypa Oenka, NENTUAHAS CBsA3b. BTOpHYHAs, TpeTWYHAs, YETBEPTHYHAS CTPYKTYPEIL.
Henarypanus. CpoiictBa 0enkoB. Kiaccudukanus 6enkoB. buonornueckue GpyHKImm 6enKoB.

YrneBoasl. MOHOCAXapHUIbL, JXCAXapUIbl, OJIMTOCAXapH bl U TIoHcaxapuabl. OOIuil miaH cTpoeHus U (PU3HUKO-
XHMHUYECKHE CBOUCTBA YIIIEBOAOB. bromormueckue GyHKIMH YTIECBOIOB.

Jlunu sl TunpodunsHo-rUApOdHOOHBIE CBOIICTBa. Knaccuduxanms
mununoB. Tpurmunepuabl, Gochonumnuasl, BOCKH, cTepouibl. buonorunueckue  QyHkumu  nunumoB.  OOmime
CBOWCTBA OMONOTHYECKAX MEMOpPaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMBIKaHHIO, TIOYTIPOHUIIAEMOCTb.
Hyxneunnosbie kuciotel. JJHK u PHK. Crpoenune HykinenHoBbIX KucioT. Hykneortuasl. [Ipunuun
komIuieMeHTapHocT. [IpaBmiio Yapradgda. Crpykrypa JHK — nBoifHas crupanb. MecTOHaxoXIeHHE |
ounosornyeckue ¢pynkmu JJTHK. Buner PHK. ®yakiun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Monekyne AT®. Buomormueckne ¢ynkumn ATO.
BoccraHoBiieHHbIE IEPEHOCUHKH, MX (QyHKIMHU B kieTke. CexBennponanue JJHK.

CrpykTypHasi OWOJNOTHsI: OMOXMMHUYECKHEe W OMO(PU3NYECKHE WCCICIOBAaHUS COCTaBa W IPOCTPAaHCTBEHHOM
CTPYKTYPBI OMOMOJIEKYJI
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THITBI KJIETOK: SyKapHOTHIECKasl ¥ IpoKapuoTnieckas. CTpyKTypHO-(YHKIIMOHATBHBIE 00pa30BaHUS KICTKH.
CrpoeHue mnpokapuoTHieckoil kieTku. Kierounas creHka Oaktepuii u apxeil. OCOOCHHOCTH CTPOCHHUS
reTepoTpodHOIl U aBTOTPOGHON MPOKAPUOTHUECKHUX KIETOK. MECTO U pOJb MPOKAPHOT B OHOLIEHO3aX.
CrpoeHne u (QyHKIMOHHPOBAHHE 3yKapHUOTHUecKol KineTku. I[lmasmatuueckas MemOpaHa (IUlazMalieMMa).
CrpyKTypa mmazMaTHdeckoii MeMOpaHbl. TpaHCIOPT BEMIECTB Yepe3 IUIa3MaTHYECKYyI0 MeMOpaHy: MacCHBHEIHA
(muddyzus, obmeruéHnas auddys3us), aKTHBHBIA (NEPBUYHBIA W BTOPUYHBINH AKTHBHBIH TPAHCIOPT).
[TonynpoHuaeMocTb MeMOpaHbl. PaboTa HATpHi-KaIueBOr0 Hacoca. DHAOLMTO3: IHUHOIMUTO3, (HaroiuTos.
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Ox3omuTo3. Kierounas crenka. CTpykTypa v QyHKIHH KIETOYHON CTEHKH paCTCHUH, TPHOOB.

IMuronnasma. Iluro3ons. Llurockener. J[IBmkeHue nuromnasMel. OpraHouabl kieTkd. OnHoOMeMOpaHHbIE
OpraHoOUABI KICTKH: dHIoMIa3MaTHyeckas cetsb (DI1C), annmapat ["onbmku, ITM30COMBI, UX CTPOCHUE U (DYHKIIUH.
B3anMocBs3p  OMHOMEMOpAaHHBIX OpPraHOMIOB KieTKH. CTpoeHne TIpaHyISIpHOTO peTukyiryma. CuHTes
pacTBOpUMBIX OenmkoB. CHHTE3 KJIETOUHBIX MeMOpaH. ['magxuii (arpaHymispHBIH) 3HIOIIa3MaTHYECKHUH
petukynyM. CexkperopHast pyHkuus anmnapaTa I'onbaxu. TpaHCIOPT BEIIECTB B KIIETKe. Bakyoin pacTUTENbHBIX
kietok. Kierounstit cok. Typrop.

ITonyaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUH, ITACTHUIBL.

CrpoeHue U (GYHKIUM MHUTOXOHAPUM U miacTul. IlepBuuHBIe, BTOPUUHBIC U CIOXKHBIE IUIACTUIBI
(hOTOCHHTE3UPYIOUIHNX 3YKAPHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JISHKOTIACTHI BBICIIUX PACTCHUH.
HememOpanHubie opranonabsl kieTkn CTpoeHHne W (YHKIMH HEMEMOpaHHBIX OPTaHOMIOB KJIETKH. PnOocOMBI.
MukpodunamenTsl. Mpleunsle  KiIeTkH. Mukporpy6ouku. Kierounstii neHtp. CTpoeHHEe U ABH)KEHHE
XKTYTHUKOB U pecHUUEK. MUKPOTPYOOUKH IIUTOILTA3MBL. LleHTpHOmIb.

Snapo. O6omouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBINIKH, UX CTpoeHHe M (QyHKIWW. SInepHblif OemKoBBIi
Marpukc. [IpocTpaHCTBEHHOE PAaCIIONIOKEHHE XPOMOCOM B HHTEP(a3HOM sjpe. benmkn XxpoMaTiHa — THCTOHBL.
Knerounsie BritodeHus. CpaBHHUTENbHAS XapPAKTEPUCTHKA KIIETOK 3YKapHOT (PacTHUTENbHOW, >KUBOTHOM,
TPHUOHOI)
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AccuMWISAIUST M AUCCHMWIBIIUSL — JIBE CTOPOHBI Merabomu3ma. Tumbl OOMEHA BEIIECTB: aBTOTPOGHBII
U retepoTpodHbIii. YdacTre KUCIOpoJa B OOMEHHBIX MpoIeccax. DHEPreTHYeCKOe OOCCIeUCHUE KIICTKH:
npeBpamienue AT® B 0OMeHHBIX mpolieccax. DepMEHTATUBHBIM XapaKTep peaklui KIeTOYHOro MeTaboIu3Ma.
depMeHTBI, WX CTPOCHHE, CBOWCTBA W MexaHu3M neiictBus. Kodepmentol. Otiamums (epMEeHTOB OT
HEOPraHWYeCKUX  KaTaln3aTOpOB. bBemKu-akTUBATOpBl U OENKU-UHTHOUTOPHEL.  3aBUCHUMOCTB  CKOPOCTH
(epMEHTATHBHBIX PEeaKIUi OT pa3IHIHBIX (PaKTOPOB.

[lepBu4HBII CHHTE3 OpraHMYecKHUX BemllecTB B KieTke. DotocmHTe3. Ponk XJOpomiacToB B Iporecce
¢dorocunresa. CBetoBas u TeMHoBast ¢a3sl. [IpogykTuBHOCT (hoTOCHHTE3a. BiusiHue pasnuyHbIX (AKTOPOB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHNE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasme opraHM3MOB-XEMOCHHTETHKOB: HUTPHU(PHUIUPYIONINE OaKTepPHH, >KeIe300aKTepHH,
cepobakTepuu, BOJOPOIHBIC OakTepuu. 3HAUCHUE XEMOCHHTE3a.

AnaspoOHBle opraHm3Mbl. Bumsl Opoxenus. IIpogykTel OpoXEHHSI W HX HCIOJIB30BAHHE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJOTHH U BO30YAUTENN OOJIE3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl JHeEpreTudeckoro obOmena. IloaroToBuTenbHbBIH dTam. [nmkomus —
OECKHCIIOPOIHOE PACIIEIIIEHHE TITIOKO3bI.

Bronorudyeckoe OkuciieHWE, WM KIETOYHOE MAbIXaHWe. Ponb MHUTOXOHApWI B mpomeccax OHOIOTHYECKOTO
okucienus. Llukmuueckne peaknuu. OkuciutensHoe (ochoprmirpoBanue. [IpenmymiecTBa a3poOHOTO MyTH
oOMeHa BENIECTB Hepe aHadpOoOHBIM. D(DHEKTHBHOCTE YHEPTETHIECKOTO 0OMEHA

2.5

Peakmuu marpudaHoro cmHTe3a. [IpHHINIT KOMIDIEMEHTAPHOCTH B PEaKIUSIX MATPHYHOTO CHHTE3a. Peammzariis
HacJIeZICTBeHHOW MHpopManmu. ['eHeTuuecKuil koj, ero cBoiictBa. TpaHckpunius — MaTpuunblii cuaTe3 PHK.
ITpyHIUOBI TPAHCKPUIIMU: KOMIIJIEMEHTAPHOCTb, aHTUNAPA/UIEIbHOCTb, ACUMMETPUYHOCTb. TpaHcisuusa u eé
sTambl. Ydactue TpaHcnopTHeiIx PHK B OumocunTe3e Oenka. YcnoBus OuocuHTe3a Oenka. KomumpoBanue
aMHHOKHCIIOT. Pojib pubocoM B OHocHHTE3€e OerKa.

Opranusanys reHoMa y IpoKapuoT U 3yKapuoT. Peryisanus akTUBHOCTU F'€HOB y NIPOKAapHOT. I unoresa onepoxa
(®. Kako0, XK. Mano). Perynsiust o0OMEHHBIX ITPOIECCOB B KieTke. KiieTouHbIi roMeocTas.

Bupycel — HekieTouHbsle (pOpMBI KU3HH M oOMUraTHBIC Hapa3uThl. CTPOSHHE MPOCTBIX W CIOXKHBIX BHPYCOB,
PETPOBHUPYCOB, OaKTepruO(aros.

BupycHble 3a0oneBaHHs 4ellOBeKa, KUBOTHBIX, pacteHuid. CIINUJ], COVID-19, conuanbHbie 1 MEAUITUHCKHE
IPOOJIEMBI

2.6

Knetounsrit ik, ero nepuojsl u perymsanus. Uatepdasza u muto3. OCOOEHHOCTH MPOIIECCOB, MPOTEKAIOUINX B
uaTepdaze. [loaroroBka KIETKH K JneneHHro. [IpecHHTeTHYecKwid (MOCTMUTOTHYECKHI), CHHTETHYCCKUU |
MOCTCHHTETUYCCKUH (IIPEMUTOTHYESCKHIN ) IEPUOIBI HHTEP(a3hL.

Matpuunbiii  cunre3 JHK — pemnukanusa. Ilpunnunser  perumkanuu  JHK:  KOMIUIEMEHTapHOCTS,
TIOJIyKOHCEPBATUBHBIA CHHTE3, aHTHUNapauienbHocTh. Mexanm3m perumkanuu JJHK. Xpomocomsr. Ctpoenne
xpomocoM. Temomepsl U TenoMepaza. XpOMOCOMHBIA HA0OP KJIETKH — KapUOTHIL. JIMTUITOMIHBIN ¥ TariouTHBIA
HabopbI XpoMocoM. ['oMoIoruyHbIe XpOMOCOMBI. [10JI0BBIE XPOMOCOMBL.

Jenenne knerku — muto3. CTaauy MHUTO3a W MPOUCXONAIIME B HUX Mporecchl. Tumbl muto3a. Kaprokunes
U IUTOKMHE3. buonornueckoe 3HaueHne MUTO3a. Peryisinus MUTOTHUECKOro IUKIIa KIeTKH. [IporpaMMupyemast
KJIETOYHAsA THOEIb — aromnTo3.

@DYHKIIMOHAJIbHAS] TCHOMHUKA

OpFaHI/BM Kak OMoJiornyeckasi CHcTeMa

3.1

OI[HOKHCTO‘IHLIG, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpFaHI/I?;MH 1 MHOTOTKAQHECBBIC OpFaHI/IBMbI.

dopMBl  Pa3MHOKEHHS OpPraHM3MOB: Oecronoe (BKJIIOYAs BEreTaTUBHOE) W IMOJIoBoe. Buapl 0Oecrioyioro
Pa3sMHOXCHHS: TOYKOBAHKE, CIIOPYJISALHUSA, PparMeHTaIHs, KIOHUPOBaHHE.

IlonoBoe pasmuoxkenue. IloyoBele kneTkm, wiau rametbl. Meio3. Craauu Mmeiios3a. IloBeaeHue XpoMocoM B
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merioze. KpoccuuroBep. buonmormdeckuii cmpici Melo3a | IMOJOBOTO Tporiecca. Melo3 W ero Mecto B
JKU3HEHHOM IIMKJIE OPTaHU3MOB.

[penzapozpinieBoe pazutue. ['aMmerorenes y ;kuBOTHbIX. [1onoBeie xene3bl. OOpa3zoBaHKe U pa3BUTHE MOJIOBBIX
kietok. Cnepmarorenes u oorene3. CTpoeHHE MOJIOBHIX KIeTOK. OIUIOIOTBOPEHNE U YMOPHOHANEHOE Pa3BUTHE
AKUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHHS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHoe pa3BuTHE OpraHu3MoB (oHTOreHe3). Craauu 5>MOpHOTeHe3a J>KMBOTHBIX (Ha MpUMeEpe
nsrymikn). JpoGiienue. Tunsl apobnenus. OcoOeHHOCTH APOOICHUS MIIEKOMUTAIONMUX. 3apOJIBIIICBBIE JINCTKU
(racTpynsanusi). 3akjialka OpPraHoB M TKaHEH M3 3apOoJbILIIEBBIX JIMCTKOB. B3auMHOe BiMsSHHE YacTel
pa3BuBalolIerocs 3apo/ipiiia (AMOpHUOHANIbHAS HHAYKIM). 3aKiiaKa laHa CTPOEHHsI )KUBOTHOT'O KaK pe3yibTaT
HepapXUICCKUX B3aMMOJCHCTBHI T'eHOB. BiumsHne Ha SMOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX (HAKTOPOB
OKpYKarolen Cpenpl.

Poct u pasButue xuBOTHBIX. IlocTaMOpuoHanbHbI mepuon. Ilpsmoe u HempsMoe paszButue. Pa3ButHe C
MeTaMOp(I)OSOM y 0OECIO3BOHOYHBIX W TO3BOHOYHBIX JKHBOTHBIX. DBHOJIOrMUecKOe 3HAUYEHHE npsAasMoro
HENpsSMOro pa3BUTHA, UX paclpoCTpaHEeHHe B Mpuponae. Tulbl pocTa KUBOTHBIX. PakTOpbl peryssuuu pocra
JKUBOTHBIX M dYenmoBeka. CTaguM TOCTIMOPHOHATIBHOTO pPAa3BUTHS Yy JKHBOTHBIX W 4enoBeka. Ilepmombt
OHTOT'€HE3a YENIOBEKA.

PasmHOXXeHUE W pa3BuTHE pacTeHuWid. [ameroduT u ciopopur. Melo3 B KHU3HCHHOM IMKJIE PACTCHUU.
O6pazoBanue crop B npouecce Meitoza. ['amerorenes y pacrenuil. Omiaog0TBOpEeHNE U pa3BUTUE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOe OIJIOJOTBOpEHHE Y UBETKOBBIX pacTeHud. OOpa3oBaHME U pa3BUTHE CEMEHHU.
MexaHu3Mbl PEryJISIIUU OHTOI'CHE3a Y DaCTeHI/Iﬁ 1 )KUBOTHBIX

3.2

Ucropust cTaHOBNEHUS W pa3BUTHI TCHETHKH Kak Haykd. OCHOBHBIC TEHETHYECKUE TMOHSTHS W CHUMBOJIBI
'oMonornuHbeie XpOMOCOMBI, ajuIeIbHBIE T'€HbI, aTbTCPHATUBHBIC NMPU3HAKH, NTOMHUHAHTHBIA U pPELECCHBHBIN
MpHU3HAK, TOMO3UTOTa, TETEPO3WUTOTa, YHCTas JWHUS, THOpHIbL, TeHoTWN, (eHorurn. OCHOBHBIE METOJBI
TeHETHKH: THOPUIOJIOTHICCKHM, [IMTOJOTHISCKHH, MOJICKYIIPHO-TCHETHICCKHMA
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Monorubpuanoe ckpenBanue. llepBelif 3akoH MeHzaens — 3akOH eAMHOOOpa3us THOPHUIOB IIEPBOTO
nokoneHud. IlpaBwio poMuHHpoBaHWsA. Bropol 3akoH Menaens — 3akOH pacIUCIUIEHUs IPU3HAKOB.
LuTonoruyeckue OCHOBbI MOHOTMOPHUIHOTO CKpeLIMBaHUA. | MIoTe3a YUCTOThI FaMeT.

AHanuzupyromiee ckpemuBanuie. [IpoMexyTOuHBI XapakTep HacieAoBaHUs. PaciierieHne NpU3HAKOB IPH
HEIIOJIHOM JIOMUHHUPOBaHUMU.

JurubpuaHoe ckpemyBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBUCHUMOIO HAcelIOBaHHs MPHU3HAKOB.
[uTonoruueckue OCHOBBI TUTHOPUAHOTO CKPEIIMBAHUS.

CreruieHHOe HacliegoBaHue Npu3HakoB. Padotel T. Moprana. CleruieHHOE HaclieJI0BaHHE T€HOB, HapyllICHHUE
CLETIEHUs MEX1y TeHaMHU. XpOMOCOMHas TeOpus HacIeICTBEHHOCTH.

I'enernka noxa. XpoMOCOMHBINA MEXaHHU3M OIpEAEIEHUs 0J1a. AyTOCOMBI

Y TIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHbIH U reTeporaMeTHbIi moi. ['eHeTnueckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TOJIOM.

l'enotun kak wnenocTtHas cucrema. llmeHoTpomuss — MHOKECTBEHHOE JEHCTBHE TeHAa. MHOXKECTBEHHBIN
amienu3M. B3aumoelicTBrue HeamieabHbIX TeHOB. KoMmiemenTapaocTh. Dnuctal. [lomumepus
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B3anmopeiicTBre TeHOTHITA U Cpenbl TpU GopMUpoBaHKUHU (eHoTUna. Mi3MeHYnBOCTh pu3HaKoB. KauecTBeHHEIE
Y KOJIMYECTBEHHbIE TPU3HAKKU. BUIbI H3MEHUMBOCTH: HEHACIIEICTBEHHAs U HACJIECTBEHHAs!.

MomuukamoHHass I3MEHINBOCTE. POk cpensl B popMupoBaHuy MOAH(PUKAIIMOHHON n3MeHYNBOCTH. Hopma
peakunu Tpu3HaKa. BapuanmoHHeli panx  w BapmanmoHHas  kpuBas  (B. HMoramncen). CgoiicTBa
MOIU(UKATUOHHONW U3MEHUYHNBOCTH.

l'enotunuyeckass wu3MeHYMBOCTh. CBOICTBA T'€HOTUIUYECKOM W3MEHYMBOCTH. BHIBI TE€HOTHUINHYECKOU
W3MCHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASL.

KomOunaTiBHast ©3MEHUYMBOCTh. Mei03 U IMOJIOBOM MPOLIECC — OCHOBa KOMOWHATHUBHON HM3MEHYMBOCTH. PoJb
KOMOMHATHUBHON M3MEHUYMBOCTH B CO3JJaHMU T€HETHYECKOTO Pa3Ho0Opa3us B Mpeienax OJHOTO BHIA.
MyTanoHHass W3MEHYMBOCTb. Buuael MyTanuii: reHHblE, XPOMOCOMHbIE, TIe€HOMHble. CIOHTaHHblE U
WHAYLUUPOBaHHbIE MyTallUU. SlAepHble M LUTOMIa3MaTHYeCKue MyTauud. CoMaTuyeckue M IMOJIOBble MyTallUu.
[TpruuHBI BOBHUKHOBEHHUS MyTalluii. MyTareHsl U UX BIUSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTO
mporecca. 3akOH TOMOJIOTHYECKHX PSAZIOB B HacleacTBeHHOW u3MeHunBoctd (H.U. BaBuior). BaespepHas
W3MEHYMBOCTb U HACJIEICTBEHHOCTh

3.5

Kapuotun dyenoBeka. MexayHaponHasi MporpamMma HCCIEIOBaHMS TEHOMa 4YeloBeKa. MeTONbl HM3y4YeHHS
TCHETHKH YeJIOBEKAa: TeHEaTOTHUECKUH, ONM3HEHOBHIA, MUTOTCHETHUSCKUH, IOMYISIIHOHHO-CTAaTHCTHIECKUH,
MOJIEKYJIIpHO-TeHeTHYeckiii. COBpEMEHHOE OIpeleieHne TeHOTHIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTHIUPOBaHUE, B TOM uncie ¢ nomoursto [111P-ananu3a. HacneacrBenHbie 3a0oneBanus dyenoBeka. | eHHbIe
1 XpOMOCOMHBIE OOJIe3HW 4eJloBeKa. bolle3HW C  HACIENCTBEHHOW IPEIpacIioioKEHHOCThIO. 3HAueHHUE
MEJMLMHCKOM T€HETHKH B NPEAOTBPALICHWU M JICYEHWU TeHeTHdecKux 3aloyieBaHHil deroBeka. CTBOJIOBbIE
KIIETKH

3.6

JomecTukamusi u cenexknus. 3apoXkKACHHWE CcelleKIuu | aoMectukannu. Yuenue H.U. BaBumoBa o mentpax
TIPOUCXOXKJCHUSI ¥ MHOTro00pa3us KyJIbTYPHBIX pacTeHud. Ponb cemeknwu B CO3JaHUM COPTOB PACTCHUN
¥ IOpOoJ KMBOTHBIX. COpT, MOpOJia, IITaMM. 3aKOH I'OMOJIOTHYSCKUX PSJIOB B HACJIECACTBEHHON H3MEHUYMBOCTH
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H.W. BaBunoBa, ero 3Ha4eHHE AJIs1 CEICKITMOHHONW Pa0OTHI.

MeToapl  CeNEeKIMOHHONH paboThl. VCKYCCTBEHHBI OTOOpP: MAcCOBBIA M WHAWBUAYAIBHBIA. Tarbl
KOMOMHAIIMOHHOW celleKuu. VchplTaHue MpOU3BOAUTENEH N0 MOTOMCTBY. OTOOp MO T'E€HOTHIY C IOMOIIBIO
OIICHKH (heHOTHTIA TOTOMCTBA U OTOOP IO TEHOTHITY C IMOMOIIIbI0 aHanmm3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ| CEJEKIIMOHHON padoThl. PaguaniioHHbIN ¥ XUMUYECKUH MyTareHe3 Kak
HUCTOYHHMK MYTAlli Yy KYJIbTYPHBIX (pOopM opraHu3MoB. Mcronp30BaHre T€HOMHOTO PEAaKTUPOBAHUS U METOJIOB
pexomOuHanTHBIX JJHK a11s momy4eHus: MCXoJHOTo MaTepHaa Jisi CeNeKIIHY.

[TonmydeHre TOMUILIONOB. BHYTpuBHIOBasS TruOpuan3anusa. bBIW3KOPOACTBEHHOE CKpEUIMBAaHHUE, HIIH
nHOpuuHT. HepoJcTBeHHOE CKpellMBaHuWe, WM ayTOpuAuHr. ['erepo3uc u ero mpuyuHbl. Vcnosb3oBaHue
rereposuca B cenekuuu. OtnanéHHas tuOpuamsamusa. [IpeomoneHne Oecryiogus MEXBHIOBBIX THOPHJIOB.
JIOCTHKEHHMS CEISKIIMN PACTEHHUI U JKUBOTHBIX

3.7

OOBEKThI, HCIONIb3yeMble B OWOTEXHOJOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIBTYpPbl, MHKPOOPTaHU3MBI, HX
XapaKTepUCTHKa. TpaJuinOHHAs OMOTEXHOJOTHS: XJeOoIeueHne, MONyYeHHE KHCIOMOJIOUYHBIX TPOIYKTOB,
BHHOJENHE. MuKpoOHoornueckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECKHX TeXHOJOrui. IIpon3BojacTBo
Oenka, aMHUHOKHCIOT ¥ BHUTaMHUHOB. ICKycCTBEHHOE OIUIOAOTBOpEHHE. PeKOHCTpyKUus SHIEKIETOK W
KJIOHUPOBaHUE )KUBOTHBIX. METO/ TpaHCIUIAHTALIUHU SIEP KIIETOK.

XpoMocoMHasi M TeHHash WHXeHepus. VICKYCCTBEHHBIM CHHTE3 IeHa M KOHCTPYHPOBaHUE PEKOMOWHAHTHBIX
JIHK. JlocTkeHuss W MEpPCHEKTUBBI XPOMOCOMHOW M TEHHOU WHXXEHEepuu. MeIuIMHCKUE OMOTEXHOIOTHH.
Mcnonb30BaHKME CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6‘paSI/Ie OPraHNu4YCCKOro Mupa

4.1

Buonornyeckoe pasHooOpasme opranuzMoB. CoBpeMeHHass CHCTEMa OpPraHWYEeCKOro Mupa. I[IpUHIHIIEL
KJIacCHU(UKALNH OpraHm3MoB. OCHOBHBIE CHCTEMAaTHIECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH  CTPOEHUS UM  KHU3HEIeATeNbHOCTH OJHOKJIETOYHBIX OpraHu3sMmMoB. baxrtepum, apxew,
OJIHOKJICTOYHBIE TPHUOBI, OJHOKJIECTOYHBIE BOJOPOCTH, Jpyrue NpOTUCTH. KoJIOHHANbHBIE OPraHU3MBL.
JIBIDKCHNE OJHOKIETOYHBIX OPTraHM3MOB: aMEOOHMTHOE, KT'YTHKOBOE, PECHHYHOE. 3aIlUTa y OIHOKJICTOUYHBIX
OpraHu3MoB. Pa3npa)xuMocTh y 0JTHOKJIETOYHBIX OpraHu3MOB. TakCHCHI

4.2

MHOTOKIETOUHBIE pacTeHUs. B3anMMOCBs3b yacTell MHOTOKJIETOUHOTO OpraHu3ma. TKaHW, OpTaHbl U CHUCTEMBI
OpraHOB MHOTOKJIETOYHOTO opranm3ma. Opranus3M Kak eIuHOe Ienoe. TkaHu pacTeHui. THumsl pacTUTENbHBIX
TKaHel: oOpa3oBarenbHasi, TMOKPOBHAs, NPOBOJSIINAs, OCHOBHAas, MexaHwdeckas. OCOOCHHOCTH CTpPOCHHSI,
(OYHKIIMH ¥ pacOI0KCHUS TKAHEH B OpraHax pacTeHHI
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BereraTtuBHble U reHepaTHBHBIE OpraHbl pacteHnid. yHKIMKM OpraHoB M cucTeM opraHoB. Kapkac pacTeHmid.
JIBm)keHHe MHOTOKIJIETOYHBIX PACTeHUH: TPOnM3Mbl M HacTuM. llorjomieHue BOJBI, YIJIEKHCIOrO rasa u
MUHEpAIbHBIX BEIIECTB pacTeHusiMu. Jlpixanue pacreHuit. JIuddys3us razoB depe3 MOBEPXHOCTh KIETKH.
TpancropTHBIE CHCTEMBI pacTeHUH. Beienenne y pacteHnid. 3ammTa y MHOTOKIJIETOUHBIX pacTteHuil. KyTukya.
CpencTBa NacCUBHOW M XUMUUECKOH 3auThl. OUTOHIUIBL.

Pa3pakuMoCTh UM peryisuus y OpraHu3MoOB. PazqpaXMMOCTb M pEryislus Yy MHOTOKJIETOYHBIX PacTEHUH.
PocToBbI€ BelllecTBa U UX 3HAYCHUE

4.5

MHOrOKJIETOUYHbIE KUBOTHBIE. B3aMOCBs3b 4acTei! MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OPraHbl U CUCTEMBI
OpraHOB MHOTOKJIETOYHOTO opranm3ma. OpraHusM Kak eamHoe Iienoe. ['omeocra3d. TkaHM KMBOTHBIX H
9eJoBeKa. THIBI JKMBOTHBIX TKAaHEW: SMUTENHANbHAs, COCTUHUTENbHAS, MBIIICYHas, HepBHast. OCOOCHHOCTH
CTpoeHUsI, GYHKITHIA ¥ PacioI0KEHIUsI TKaHeH B OpraHaX )KHBOTHBIX U UEIIOBEKa

4.6

Oprasbl 4 cUCTEMBl OpPraHoB >XMBOTHbIX. DyHKIMM OpraHoB U cucteMm opraHoB. Omopa Tejna OpraHU3MOB.
CKeJeTsl OTHOKIETOYHBIX M MHOTOKJIETOUHBIX )KUBOTHBIX. HapyXHEI 1 BHyTpeHHUH ckeneT. CTpOeHNE U THITBI
COEIMHEHUS KOCTEM.

JIBI/I)KGHI/IG MHOTOKJIETOYHBIX >KMBOTHBIX. IluTanue >xuBOTHBIX. IlMTaHHE MO3BOHOYHBIX >KHUBOTHBIX. HBIX&HI/IC
*uBOTHHIX. KokHoe nmprxanue. JKabepHoe n IEroyHoOe JpIXaHHe.

JlpIxaHre TO3BOHOYHBIX XHBOTHBIX. JBOIIOIHMOHHOE YCIOKHEHHE CTPOCHHS JIETKUX MMO3BOHOYHBIX JKUBOTHBIX.
HLIX&TCJ’[LH&H cucremMa 4dejoBeka. MexaHuszMm BCHTUJISITUNA JNETKUX Yy OTUI] U MIICKOITUTAIOIIHUX. TpchnopT
BEIIICCTB

y opraHu3MoB. TpaHCIIOPT BEUIECTB Y JKUBOTHBIX. KpoBeHocHast cucrtema u e€ opranbl. KpoBeHOCHas cucteMa
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpalleHHs. DBOJIOIHOHHBIC YCIOXKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTCMBI ITO3BOHOYHBLIX XWBOTHBIX. BBUIGHGHI/IC Y OpraHusmoB. BBI)ICHGHI/IG Y KHUBOTHBIX. COKpaTI/ITeJ'IBHBIe
Bakyonu. Oprans! BeieneHus. CBsI3b TONOCTH Tella ¢ KPOBCHOCHOH U BBIACTHUTENBHON crcTeMaMu. Brinenenue
y MO3BOHOYHBIX XMBOTHBIX. 3all[UTa Y MHOTOKJICTOYHBIX )KUBOTHBIX. [IOKPOBBI M UX IIPOU3BOTHEIC.
PazmpaxkuMocTh M peryisnus y OpraHu3MoB. Pa3zapaXMMOCTb y OJHOKJIETOYHBIX OPIraHU3MOB. TaKCHUCHI.
Pa3mpaxuMoCTh M Peryisiiys Y MHOTOKJICTOUHBIX pacTeHHH. POCTOBBIC BeliecTBa M UX 3HAUCHHE.

HepBHast cuctema u peduekTopHasi peryisiius Y MHOTOKIETOYHBIX XKHBOTHBIX. HepBHas cucteMa U e€ OTAeNbI.
DBOITIOIHOHHOE YCI0KHEHUE CTPOCHHUST HEPBHOM CHCTEMBI Y JKHUBOTHBIX.

PazpaGoTka anroputMoB U mporpamMm it 3(QQeKTHBHON (QYHKIMOHAILHOW aHHOTAIlMA TEHOMOB,
TPAHCKPUOTOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTCHUIA, JKHBOTHBIX U YEIIOBEKA

Oprasu3M 4ejI0BEKa U €r0 3JI0POBLE

5.1

OpFaHI)I N CUCTEMBI OpPraHOB 4YCJIOBCKA. OT,I[CJ'IBI T'OJIOBHOI'O MO3ra ITO3BOHOYHBIX >XHMBOTHBIX. Ped)J'ICKC )48
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peduexTopHas nyra. besyciaoBHbIC B ycIOBHBIE peduieKchl. ['yMopanbpHas peryismnus U dHIOKPHHHAS CHCTEMa
JKHUBOTHBIX M 4enoBeka. JKene3bl SJHIOKPHUHHOM CHCTEMBI M MX TOPMOHEI. JleiicTBHE rOpMOHOB. B3anMocCBs3b
HEPBHON M DHIOKpUHHOW cucteM. [wumoTtamamo-runodusapHas cuctema. Peduiekc U peduiekTopHas ayra.
Be3ycnoBHBIE B YCIOBHBIE Pe(ICKCEI
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3amura opraHusMa oT Oone3Heil. ViMMmyHHas cuctema udenoBeka. KieTouHbll U IyMOpandbHbIH MMMYHHTET.
Bpoxnéunsiii, npuoOpeTéHHbIN crieruduyeckuii UMMyHHTET. Teopusi KIIOHAIBHO-CEJICKTUBHOTO MMMYHHUTETA
(I.2pmux, ®.M.bepret, C.Tonerasa). BocnanurenbHbIe OTBETHI OPraHU3MOB. Poiib BpOKIEHHOTO HMMYHHTETA
B Pa3BUTHH CUCTEMHBIX 3a00/1€BaHUM
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KposeHocHas cucrema u e€ opranbl. Cep/lie, KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOparieHus. Pabota
cepaia u €€ peryJisims
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Jpixanue denoBeka. Jluddysus ra3oB uepe3 MOBEPXHOCTh KIETKU. JIpIXaTelbHAas CHCTEMa 4YeJIOBEKa.
JlpIxaTenpHas OBEPXHOCTh. Perynsanus apixanus. JIpIxaTteabHble 00bEMBI

5.5

[MumeBapurensHas cucrema denoBeka. OTENbl NHINEBAPUTEILHOTO TpakTa. l[IWIEeBapUTENbHBIE KEJe3bl.
BHYTpHUIIOIOCTHOE M BHYTPUKJIECTOUHOE MTUIIIEBAPCHUE

5.6

IokpoBer m ux mpowmsBoxuble. Opransl BeipeneHus. lloukn. CrpoeHne W (QYHKIMOHHPOBaHHE HEPpOHA.
QunpTpanys, cekpenus 1 00paTHOE BCachblBaHME KaK MEXaHW3MbI paOOThl OpraHoB BbiaeneHus. OOpa3oBaHHE
MOUYH Y 4eJIOBEKa

5.7

JIBm>KeHHe YeloBeKa: MblleuHas cucteMa. CKelleTHble MBIl U X padota. CTpOCHHWE W THITbI COCAMHCHUS
KOCTEN

Teopust 3BoIIOIMN. Pa3BuTHE XM3HN HA 3eMITe

6.1

OpomonmoHHas Teopus Y. JapBuHa. Ilpeanocbulk BO3HUKHOBEHHUS JapBuHU3Ma. JKU3Hb W HayyHas
nestenbHOCTh Y. JlapBuHAa.

JBwxymue cuibl 3Boironuu BuaoB no Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTb Pa3MHOXKEHHS OpPraHU3MOB,
HaCJIeZICTBEHHAs! HI3MEHYHBOCTh, 00pH0a 3a CylIeCTBOBAaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).
Odopmnenne cuaTeTnueckoit teopuu sponrormu (CTI). HelitpanpHas Teopus sponronmu. CoBpeMeHHas
SBOJIONMOHHAS OMOJIOTHA. 3HAUCHHE HYBOJTIONNOHHON TEOpHUH B (YOPMHUPOBAHUN €CTECTBECHHO-HAYYHOH KapTHHEI
MHUpa

6.2

[Momynsanus kak »dieMeHTapHas enuHUIa OdBOMONUH. COBpPEeMEHHBIE METOJbl OICHKH TE€HETHYECKOTO
pasHoOOpa3us U CTPYKTYpHI MOy suil. Mi3aMeHeHne reHooH1a TOMYISANH KaK dJIEMEHTapHOE BONIOMHOHHOE
sIBJICHHE. 3aKOH reHeTrueckoro paBHoBecust [x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (GakTOpbl (ABIDKYIIHWE CHIIBI) OSBOJIOLMH. MyTanmoHHb mporecc. KomOuHaTHBHAS
W3MEHYHMBOCTh. [lpeli TeHOB — ciydaiiHble HEHAIIpaBlICHHBIC H3MEHECHHS YacTOT ajulejed B IOIMYJISIHSX.
DddexT ocHoBarenss. Murpanuu. V3omsaus momysiuii: reorpaduyueckas (IPOCTPAaHCTBEHHAS ), OHOIOTrHYeCKast
(penpoayKTHBHAS).

EctectBennsiii o1O00p — HampaBisitomuii (akrtop sBoonud. PopMBl €CTECTBEHHOTO OTOOpa: IBHKYIIWH,
CTa0MIIM3UPYIONINH, pa3phiBaroIuii (AU3pynTuBHEIN). [TomoBoit oTOOp.

[TpucnocobneHHOCTh OPTaHU3MOB Kak pe3ysibTaT MHUKPOABOJIONMH. BO3HHUKHOBEHHE MPHUCIOCOOICHUI
y opranu3moB. Apomop}o3bl U uaroaaanTtanyu. [IpumMepsl IpucocoOeHnit y opranu3MoB. OTHOCHTEILHOCTh
MPUCTIOCOOTICHHOCTH OPTaHI3MOB.

Bup, ero xpurepuu u cTpykTypa. BumoobpazoBaHue Kak pe3yibTaT MHUKPOIBOIIOLUH. M30isus — KIr04eBoi
dakrop BHIooOpa3zoBanusa. I[lyTm W cmocoObl BHI000pa3oBaHWs: autonarpudeckoe (reorpaduyeckoe),
CHMITaTpUUecKoe (IKOJOTUYECKOE), «MTHOBEHHOE» (TOoNmuIuionau3anus, Tuopuamsanus). JliMrensHOCTh
HBOJIIOLIMOHHBIX MPOLIECCOB.

MexaHn3Mbl (POPMUPOBAHUS OHOIOTHIECKOT0 pa3HOOOpasusl.

Posib  sBoNfOIIMOHHON OuWONOrMM B pa3paldOTKE HAyYHBIX METOJOB COXpaHCHHS OHWOpa3HOOOpasusl.
MUKpOIBOIIONUS U KOJBOJIOIMS MMapasuTOB M WX X034€B. MexaHu3Mbl (POPMHPOBAHUS YCTOMYMBOCTH K
aHTHOMOTHKAM U CIIOCOOBI OOPLOLI ¢ HEil

6.3

Mertons! n3ydeHHsT MaKpOIBOIONHH. [1aeoHTOMOrMYeCKHe METOIBI H3yUSHHS HBOTIONNH. [lepexomnsre popMbl
1 pUIIOreHeTUYEeCKHE Psiibl OPraHU3MOB.

Buoreorpaduueckue merompl u3ydeHus sBonrormu. CpaBHeHHe (GIOpel W (QayHbl MaTEpPUKOB W OCTPOBOB.
Broreorpadunueckne obmacta 3eMinn. BUIbI-oHAEMUKHI U PETUKTHL.

OMOpPHONIOTHYECKHE W CPABHHUTEIBHO-MOP(POJIOTHICCKAE METOIBl HM3YYCHUS DBONIONHMH. | eHETHYECKHE
MEXaHU3MBbI DBOJIIOIIMM OHTOTEHE3a W MOSIBIICHUS HBOJIOIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE W aHAIOTUYHBIE
opransl. PynuMmeHTapHBIE OpraHsl M aTaBU3MBL ~ MOJEKYJSIPHO-TCHETHYECKHE, OHOXHMHYECKHE |
MaTeMaTU4YeCKUe METOJbl M3YyYEHHUs 3BOJIONMU. ['omMojoruyHble reHbl. COBpEeMEHHBIE METOIbl MOCTPOCHHS
(UITOTEHETHUECKUX JCPEBBEB.

XpPOMOCOMHBIE MyTalll{ W BOIOLHS TCHOMOB.

OO0mume 3akoHOMEpPHOCTH (TIpaBWwiia) dBoJioNMU. HeoOpaTMOCTh HBONIONMH. AJAaNTHBHAS —paJHalds.
HepaBHOMEpPHOCTH TEMITOB 3BOJIIOLIUU

6.4

Haydynple THIOTE3bI TPOMCXOXKICHUS KU3HM Ha 3emie. AOuoreHe3 W maHcnepmus. JloHaydHbIe
TIPE/ICTABIICHUS O 3apOXKJICHUU KU3HU (KpearmoHn3M). ['Umore3a MOCTOSHHOTO CaMO3apOXKIICHUsS XKU3HU U €6
onposepkerue onbitamu @, Penu, JI. Crnamnannanu, J1. [Tactepa. [IponcxoxaeHNe )KU3HU U aCTPOOHOIOTHS.
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OcCHOBHBIE JTambl HEOpraHWYecKod »dBoironuu. llmanerapHas (TeoylorHYecKas) HBONIONUS. XHMHUECKAs
9BOJIIOLMSA. AOHOTeHHBIM CHHTE3 OpraHMuYecKuX BellecTB M3 Heopranudeckux. Omeir C. Mumepa u I'. FOpu.
O6pa3oBanue monumepoB u3 MoHoMepoB. Koamepmathas rumoreza A.M. Onapuna, rumore3a HEPBHYHOTO
OynpoHa [[x. XonnmelHa, reHetudeckas rumore3a I'. Mémrepa. Pu6osumer (T. Uek) u rumote3a «mupa PHK»
VY. I'mn6epra. DopmupoBaHre MEMOpPaH U BOZHUKHOBCHHE MPOTOKIECTKH.

Uctopust 3emnu u MeToasl e€ u3ydeHus. VMckonaemble OpraHMYecKue OCTaTKU. [ €OXpOoHONOTHUA U €€ MEeTObI.
OTHOCHTENBHAS ¥ a0COIOTHAS TEOXPOHOJIOTHS. [ €0XpoHOIOrHUecKast Kaja: S0HBI, 3Pbl, HEPHOIBL, ITOXH.
Hauvanbpuble 3Tambl opraHuyeckod 53BoronMU. IlosBI€HHE M HBOJIOLMUS MEPBBIX KJIETOK. OBOJIOLUS
MeTabonu3Ma. Bo3HukHOBeHHE MepBBIX dKOocUcTeM. COBpeMEeHHbIE MUKPOOHbIE OMOTINIEHKM KaK aHAJIOT MEPBBIX
Ha 3emie coobmectB. CTpoMaTonuTsl. [IpoKapHOTHI M D YKapHOTHL.

[poucxoxxneHne »ykapuoT (cHMOHMOTEHE3). DBONIONMOHHOE TPOMCXOXKICHHE BHPYCOB. [IpomcxoxneHne
MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBI€E 3Tarbl 3BOJIOIMH BHICIIUX pacTeHHi. OCHOBHBIE apoMop(03bl pacTeHuid. BbIxon pacTeHuii Ha cymy.
[TosiBeHue cropoBBIX pacTeHU# M 3aBoeBaHue UMHU cylu. CeMeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHuil.

OCHOBHBIE JTambl SBOJIIOLMU JKUBOTHOTO Mupa. OCHOBHBIE apomMopdo3bl KHBOTHBIX. BeHiackas ¢ayHa.
KemOpuiickuii B3pbIB — TIOSBICHHE COBPEMEHHBIX THIOB. [lepBble XOpIOBBIE XUBOTHBIC. JKW3HB B BOJE.
DBoronys MO3BOHOYHBIX. [Ipoucxoxnenne am¢puduit u pentmwmii. [IporcxokaeHne MIEKOMUTAIONINX U IITHIIL.
[Mpunnun kroueBoro apomopdosa. OcBoeHne 0€CIIO3BOHOYHBIMHU M TO3BOHOYHBIMH KHBOTHBIMU CYIIH.
Pasputne xu3HM Ha 3emile TIO 3paM U MEPHUOJaM: apXxel, MPOTEpO30id, Maneo30i, Me3030ii, kaiiHo30U. Obmas
XapaKTepUCTHKa KJIMMaTa M TIeoJOrMYecKux IpoueccoB. [losBieHHe M pacUBET XapaKTEPHBIX OPraHHU3MOB.
YrneoOpa3oBaHue: €ro yCaOBUs U BIMSHUE HA Ta30BbIlA COCTaB aTMOC(EpHI.

MaccoBsie BBIMUPAHUSA — 3KOJIOTUYICCKHUEC KPU3HUCHI ITPOIIIIOTO. HpI/ILII/IHLI n CJICACTBUA MAaCCOBBIX BLIMHpaHHﬁ.
CoBpeEMEHHBIN YKOJIOTHYECKMI KPU3KC, ET0 0COOECHHOCTH

6.5

Pasnenbl u 3amaun anTponojorud. Mertoasl anTpornojorui. CTaHOBJICHHE MPEICTABIECHUN O TMPOUCXOXKACHUN
yenoBeka. COBpeMEHHbIE HAYUHbIE TEOPHH.

CX0lCTBO dYellOBeKa C >KUBOTHRIMU. CHCTeMaTHYecKoe IIOJIOKEeHHe dYelloBeka. CBHUIETENhCTBA CXOICTBA
YeJIOBEeKa C JKMBOTHBIMU: CPaBHUTEIBHO-MOP(OIOrHUECKHe, IMOpUOIOTHIecKre, (PU3noI0oro-OnoXuMuIecKue,
IIOBCACHYCCKUC. OTJ'II/ILII/IH YCI0OBCKA OT KUBOTHBIX. HpHMOXO)KIIeHI/Ie 1 KOMIIJICKC CBsI3aHHBIX C HUM HpI/IBHaKOB.
Pa3BuTHE rOI0BHOr0O MO3ra ¥ BTOPOW CUTHAJIbHON CUCTEMBI.

JBmwkymue cuibl (hakTopbl) aHTPOIOTreHe3a: OMOoJIoTHYecKue, conranbHbie. COOTHONIIEHHE OMOIOTHYECKUX U
COIMAIBHBIX ()AKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaUN AHTPOIIOTeHE3a. ABCTPAJONMHUTEKH — JABYHOTHE IMPEAKHU Jtoaeh. UenoBeK yMemblid, TIEpBbIC
M3TOTOBJICHUS OPYIHH Tpyaa. UenoBek NpsAMOXOIAIINN U TIEPBbIM BRIXO/ JIFOCH 3a npeaensl Adpuku. YemoBek
relenb0eprckiuii — oOImUil MpernoK HEeaHJepTalbCKOTO YelOBeKa M 4YelloBeKa pa3yMHOro. YemoBek
HEaHJePTaIbCKUN KaK BUJ JIOACH XOJOJHOTO KiInMaTa. YemoBeK pa3yMHBIF COBPEMEHHOTO THIIA, IEHUCOBCKUN
YeNIOBEeK, OCBOCHUE KOHTHHEHTOB 3a MpeeaMu AQpUKH.

DBOJIONHSA COBPEMEHHOTO YesioBeKa. EcTecTBEHHBII 0TOOD B MOMyNALMAX YeloBeka. MyTalMOHHBIN MpOIece U
nomuMop¢u3M. TlomynsaimoHHbIe BOJHEI, Apeld TeHoB, MUTpamus U «3()(EKT OCHOBATEID B TOMYJISAIHAX
COBPEMEHHOTO YEIIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bonbiue pacel: eBporeouHas (€Bpa3uiickas), aBCTpaIo-HETPOUIHAS
(9KBaTopuaNbHas), MOHTOJIONIHAS (a3UaTCKO-aMepUKaHCcKast). Bpems U myTu paccesieHus: 4eloBeKa 1o TUTaHeTe.
EnuHCcTBO YenoBeueckux pac. HayuHas HECOCTOATENBHOCTh pacu3Ma. [Ipucroco0IeHHOCTh YellOBeKa K pa3HbIM
YCJIOBHSIM OKpYXKarolien cpeapl. BrusHue reorpaduueckoi cpenmbl u japeiida TeHOB HA MOPQOJIOTUIO |
(hM3UOJIOTHIO YETOBEKA

OKOCHCTEMEBI U MNPpUCYIIMEC UM 3aKOHOMCPHOCTH

7.1

Paznens! u 3agaun 3xonoru. CBA3b SKOJOTUH € APYTUMHU HAYKaMH.
Mertonsl skonoruu. IloneBble HaOmOAEHHS. OKCIEPUMEHTHl B 3KOJIOTUM: MPUPOJHBIE U JIAOOpATOpPHBIE.
MogenupoBaHue B 3KOJIOTHH. MOHUTOPUHT OKPYKAIOIIEH Cpe/Ibl: IOKAIbHBIH, peTHOHATBHBIN 1 TI00AIBHBII

7.2

Dkojoruueckue (HakTopbl W 3aKOHOMEPHOCTH WX JeicTBusA. Kiaccudukamms >KOJOTHYECKUX (HaKTOPOB:
abnoTHUeCKue, OMOTHYECKHE, aHTpornoreHHble. OOIIHe 3aKOHOMEPHOCTH JCHCTBUS YKOJIOTHICCKUX (DaKTOpPOB.
[IpaBuno munumyma (K. Hlnpenrens, lO. JIu6ux). TonepantHOCTh. IBpUOMOHTHBIE U CTEHOOHMOHTHBIE
OpTaHU3MBEI.

AobuoTtnueckue GakTopbl. CBeT Kak dKOJIIorn4eckuid daktop. JleicTBHEe pa3HBIX YYaCTKOB COJIHCYHOTO CIIEKTpa
Ha OpPraHU3MBI. JKOJIOTHYECKHE TPYIIIBI PACTCHUH W JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHrHambHAas poib
cBeTa. DoTONMepUOIU3M.

Temmeparypa kak dkosiorndeckuii Qaxrtop. JlefictBue TtemmnepaTypsl Ha oOpraHu3Mbl. [loWKHIOTEpMHEIC
U TOMOMOTEPMHBIE OpTaHU3MBI. DBPUTEPMHBIE H CTEHOTEPMHEIC OPTaHU3MEL.

BnaxkHocTh  Kak _ 3KoJiorMueckuil  dakrop. ITlpucnocoOneHus pacTeHH K MOIEP)KaHUIO  BOJHOTO




Kon

IIpoBepsieMbIIIEeMEHTCOACPKAHUSA

Oananca. Kmaccudukanus pacTeHWi 1O OTHOIICHHIO K Boje. lIpmcnocoOneHus >KMBOTHBIX K W3MEHEHHIO
BOJJHOTO PEKHMa.

Cpem,l oOuTaHus OpraHmM3MoB: BOJHasi, HA3€MHO-BO3AYyIlIHAas, I[OYBCHHAs, FHyGI/IHHaﬂ IIOAIIOYBCHHAA,
BHyTpHOpraHu3MeHHas. (DPH3NKO-XUMUYECKHe OCOOGHHOCTH cpel OOWTaHWS OpraHusMoB. l[IpucmocoGmenus
OPraHM3MOB K )KHU3HH B Pa3HBIX Cpeiax.

Bbuonornueckne putmbl. Baemnue n BHyTpeHHHe puTMbl. CyTOYHBIE U TOIMYHBIE pUTMEL [IpucrocobieHHoCTh
OpraHnu3MoB K CE30HHBIM U3MCHCHHUAM YCJ'IOBI/Iﬁ JKH3HHU.

Kwmsuennsre dopmbl opranu3moB. [lonsatune o xu3HeHHOH Qopme. JKnuzHeHHBIE (OPMBI PACTEHHH: AEPEBB,
KyCTapHUKH, KyCTapHWYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKn3HEeHHbIE (DOPMBI IKHBOTHBIX:
THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTPOCHHS U 00pa3a XKHU3HH.

buoTtnueckue (akropbl. BHIsl OHOTHUYECKUX B3aMMOJCHCTBHIA: KOHKYPEHIIHS, XHITHHYECTBO, CUMOMO3 U €ro
¢dopmel. [lapasuTusM, Koomeparus, MyTyalu3M, KOMMEHCAIM3M (KBapTHPaHTCTBO, HAaXJIEOHWYECTBO).
Hetpoduueckne B3aumojneicTBus (Tommueckue, Qopudeckue, (adbpuueckue). 3HaueHHE OHOTHUYECKUX
B3aMMOJCHCTBHUI IJIsI CYIIECTBOBAHMS OPTaHU3MOB B cpezie obuTanus. [IpuHIINI KOHKYPEHTHOTO HCKITIOUSHNUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKU monyJssinuu. [lomynanus kak 6uonorndyeckas cucrema. Posib HEOTHOPOIHOCTH
cpempl, (U3HYECKUX OaphepoB M OCOOCHHOCTEH OHONOTMH BUAOB B (OPMHUPOBAHUH MPOCTPAHCTBEHHOI
CTPYKTYpHI nonyisinuid. OCHOBHBIE MMOKa3aTeNn MOMYJISIAN: YUCICHHOCTh, TUIOTHOCTh, BO3PACTHAS W IIOJIOBas
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAITHSL.

Dxoyiornyeckass CTpykTypa nomyssinuu. OneHka 4YHMCIEHHOCTH NOoMmyJsinud. JIMHaMHMKa TMOmyJsudd U eé
perymsimusi. bruoTmdeckuii moTeHIMan MOMyJsinud. MoaendpoBaHWe AWHAMUKH Tomyisinun. KpuBsie pocta
YUCJICHHOCTH TOMyJAnud. KpuBble BBDKMBAHHSA. Perynisnus 4YHCICHHOCTH MOMYJSALHUA: poJib (DaKTOpOB,
3aBHCALINX M HE 3aBUCSINUX OT IUIOTHOCTH. DKOJIOTHUYECKHE CTpaTerun BUAOB (- u K-ctparerun).

[Monstne 00 skomormyeckod Hwuie Buma. MectooOuTanwe. MHOTOMEpHas MOJEIbh SKOJOTHYCCKOH HHIITH
Jx. M. XatunncoHa. Pa3mepsl skonmorundeckoil Humu. [loTeHnanbHas U peain30BaHHAs] HUIIN.

Bup kak cuctema nomyJsiuid. Apeabl BUJOB. BUIBI U UX )KU3HEHHBIE CTpAaTeTUH. 3aKOHOMEPHOCTH MOBEICHHS
M MUTPAIH )KMBOTHBIX. Broornueckre MHBa3sny 9y>KepOIHBIX BUIOB
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CoobuiecTBa opraHu3MoB. bruoneHos u ero cTpykrypa. CBs3u MexIy OopraHu3Mamu B OHOLIEHO3€. DKocucTeMa
Kak oTKpbITas cuctema (A.Jx. Tencnu). DyHKIMOHANBHBIE OJIOKH OPTaHH3MOB B 3KOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBHI, peylieHThl. Tpodudeckue ypoBHU. Tpoduyeckre nenu u ceTH. AOGHOTHIECKHE OJIOKH SKOCHCTEM.
[TouBs! U Wikl B 93K0cucTeMax. KpyroBopoT BeriecTB U MOTOK YHEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENIN SKOCUCTEMBL. bromacca U MpoayKuus. DKOIOTHYECKUe MUpaMU/bl YUCETI, OMOMACCHl U
SHEPTHUH.

HanpasnenHple 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIecCHH. [IepBHYHBIE W BTOPUYHBIE CYKIICCCHH U HX
IOpUYMHBL. AHTpPOIOreHHbIE BO3AEHCTBUS Ha cykueccuu. KnmumakcHoe coobuiecTBo. buopasnoobpasue u
MIOJTHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupogHble 3KOCHCTEMBI. AHTPOINOTEHHBIE 3KOCHUCTEMBbI. ArposkocucreMa. ArpoueHos. Pazmuumsa mexmy
AQHTPONOTCHHBIMU U MIPUPOIHBIMU 3KOCUCTEMAMH.

VYpb6oskocucrempl. OCHOBHBIC KOMIOHEHTHI ypOoskocucTeM. I'opoackast ¢iopa u ¢ayHa. CHHAHTpOIH3AIHS
TOpPOJCKOW  (payHbL bronorndeckoe W XO3AHUCTBEHHOE 3HAYCHHWE arpodKOCHCTEM U YpOOIKOCHUCTEM.
3aKOHOMEPHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aUMOJIEICTBUII OpraHM3MOB B 9KOCUCTEMAX.

[lepeHoc »HEPruM M BELIECTB MEXIY CMEKHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTh OpPraHU3MOB, MOMYJISINN
U SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX M aHTPOIOI'€HHBIX BO3/1EHCTBHM
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bruocthepa — obOmemnanerapHas oOomouka 3eMiM, TAE CYIIECTBYET WM CYIIECTBOBAja JKU3Hb. YUCHUE
B.U. Bepnazackoro o 6uocdepe. Obmactu 6uocheps! u e€ coctas. XKuBoe BeniecTBo 6Mocepsl U ero PyHKINH.
3aKOHOMEpPHOCTH CyIecTBoBaHUs Ouocdepbl. OcobeHHOCTH Ouochepbl Kak TIIOOATBHON HDKOCHCTEMBI.
JuHamugeckoe paBHOBecue B Omocgepe. KpyroBopoTsl BemiecTB U OMOT€OXUMHYECKUE IHKIBI (YIiIepoa,
a3zota). PUTMUUHOCTS sIBICHUI B 6uocepe.

3oHanbHOCTE Onochepsl. [lonsaTne o Onome. OCHOBHBICE OMOMBI CYIIM: TYHJpa, XBOHHBIC Jieca, CMEIIaHHBIE
U IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, IIYCTBHIHH, TPOIHMYECKHE Jieca, BBICOKOTOphs. Kirmmar,
PaCTUTENBHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

CTpykTypa ¥ GYHKIMS )KUBBIX CHCTEM, OIIEHKA X PECYPCHOr0 MOTEHIMAIA M OMochePHBIX BYHKITNA
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DKoJOrMYecKue KpU3UChl M WX NpUUUHBL. BoszgelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHE BO3IYLIHOH
cpensl. OxpaHa Bo3ayxa. 3arpsa3HeHue BoaHOM cpenpl. OXpaHa BOAHBIX pecypcoB. Paspymienue noussl. OxpaHa
MOYBEHHBIX pecypcoB. V3MeHeHne Kiaumara.

AHTpOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U )KUBOTHOTO MHUPA.
OCHOBHBIE MpPUHIMIBI OXpaHbl npupoabl. KpacHsle kHuru. Oco0o0 oxpaHseMble NPHUPOAHBIE TEPPUTOPUU
(OOIIT). borann4eckue caibl U 300JI0THUECKUE TTAPKU.

OCHOBHBIE TIPHHIIMIIB YCTOHYMBOTO Pa3BHUTHS YeJIOBEUECTBA M IMPHUPOABL. PannoHanbsHOE MPUPOJOIONIE30BAaHNE
U COXpaHEHHE OMOIOTHYECKOr0 pa3Hoo0pas3us 3eMiIu




IIpodopreHTAINOHHASHATIPABJIEHHOCTHBKJIIOYECHAB

Neypoka | Temaypoka npogeccus
10xurace 41 HaHoTexH0/J10ruMBOMOJIOTMUM MeTHIIHHE «Hanounsicenepy,
«MeouuuHcKuil XumuK»
93 MeToabIMeIMIMHCKONTeHeTUKH «Bpau-zenemux
11kaacc 29 «HMcTopusa3emiannMeroableen3yYeHU» ApxeoJior
82 «MexaHM3Mbl BO3/1eCTBHA 3arpsi3HEHMH Pa3HbIX | IKOJIOT
THUNOB Ha CYOOPraHu3MeHHOM, OPraHU3MEHHOM,
MOMYJIAMOHHOMHUIKOCHCTEMHBIXYPOBHAX)

YYEBHO-METOANYECKOEOBECIIEYEHUE
OBPA3OBATEJIBHOT'OITPOLECCA
OBA3SATEJBHBIEYUEGBHBIEMATEPUAJIBIIVISYYEHUKA

* buonorwus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u apyrue;
nox penakuueit [Taceunuka B.B., Akiimoneproe obmiectBo «M31aTenbcTBO
«IIpocBermenue»

* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Pyouos A.M. u
npyrue; nox penakuuei [laceunuka B.B., AkunonepHoe o611ecTBo
«M3marenscTBO «lIpocBeenue»

METOJNYECKUE MATEPUAJIBI U YUUTEJLA

buomnorus. 10 knacc : yueOHUK 111 00111€00pa30BaTEIbHBIX YUPEKIACHUH :
yrayOnéunbiii yposens / [B.B. [laceunuk u ap.] ; nox pea. B.B. [laceunuka. — 2-e
u3n. — M. : [Ipocsemenue, 2020. — 336 c. : wi. — (JIuHus Xu3HM).

buonorus. 11 kiace : y4eOHHK 1)1 00111€00pa30BaTEIbHBIX YUPEKIACHUH :
yray0nénnblii yposens / [B.B. [laceunuk u ap.] ; mox pea. B.B. [laceunuka. — 2-¢
u3n. — M. : [IpocBemenue, 2020. — 320 c. : ui. — (JIuHMS )KU3HNK).

buonorus. [Toypounsie pazpabotku. 10-11 knaccer : yuebHOE mocooue st
0011e00pa30BaTENbHBIX YUPEXKIACHHH : yriryOn€éHnslid yposens / B.B. [laceunuk,
I'.T". llIgeno, T.M. Edumosna ; mox pexa. B.B. [Naceunnka. — M. : [IpocBemnienue,
2017. 267 c. — (JIunus xu3Hm).

buonorus. Paboune nporpammsl. [IpenmerHas nunus yueOHUKoB «JInHUA
*)ku3HM». 10-11 Kimaccsl : yaeOHOE ocoOue it 001eo0pa3oBaTEIbHBIX
yupexaeHun : yriayonéuusiii yposens / B.B. ITaceunux, I'.I". [lIBeros, T.M.
Edumosa ; mox pea. B.B. [laceunnka. — M. : [Ipocemenue, 2017. — 202 c. : uin.
HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

NHTEPHET-pecypcsl

» «Emunas komrekmus [udpossix O6pazoBatenbHbIXx Pecypcosy (Habop

1 poBbIX pecypcoB Kk yueOHukam auHuu [lonomapesoit U.H.) (http://schoolcollection.edu.ru/), http://school-

collection.edu.ru/catalog/rubr/000001a3-a000-
4ddd-0f6b-5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (mo Conuny).
* www.bio.lseptember.ru— razera «buonorus» -npuiokeHue K «1 CeHTAOp.

* http://bio.1september.ru/urok/ - Matepuansl Kk ypoky. Bce paboTsl, Ha ocHOBE




KOTOPBIX CO3/IaH cailT, OblIN onmyOauKoBaHbI B razete "buonorus". ABTopamu
caifta npojenana OosnpIias paboTa Mo CUCTEMATU3UPOBAHUIO TA3E€THBIX CTaTeH C
y4€TOM IIKOJIBHOM yueOHOH nporpammsl 1o npeamery "buomnorus”.

* www.bio.nature.ru — Hay4HbIe HOBOCTH OMOJIOTHH.

* www.edios.ru — Dif1oc — HEHTp AUCTAHIIMOHHOTO 00pa30BaHusI.

* www.km.ru/education - yueGHbIEe MaTepuabl U cioBapu Ha caite «Kupusmi u
Medoauity.

* http://ebio.ru/ - DnexkTpoHHBIN yueOHUK «bronorusy. Conep uT Bce pa3aeibl
Ouosioruu: 0OTaHUKY, 300JI0THI0, AaHATOMHIO U (DU3HUOJIOTHIO YEIIOBEKA, OCHOBBI
IIUTOJIOTUU U T€HETUKH, SBOJIFOLIMOHHYIO TEOPHUIO M SKOJIOTHIO. MOKeT OBbITh
PEKOMEH/I0BaH y4alIuMCs JJIs1 CAMOCTOSITEIbHOM paboThI.

* http://www.drofa.ru — Karanor uznarensctsa «/Ipodar.

* www.bionet.nsc.ru — MTHCTUTYT IIUTOJIOTUU U TEHETHKH.

» CBOOOIHAST OOIIEIOCTYITHAS MYJTBTHSI3BIYHAS YHUBEPCAIbHAS HHTEPHETIHIUKIIONICANS, PeaTn30BaHHAast Ha
npuHIunax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTh TBOPUECKUX yUHUTEIICH.

* http://www.medicherb.ru/ - mekapcTBeHHbIC paCTEHUS.

* http://lekrast.ru/ - nekapcTBeHHbIE paCTEHHUS.

* http://www.flowers.bitrix.ru/catalog/default.asp? - knaccudukaTop pacTeHmii.
* http://www.floralworld.ru/ - Mmup pactenmii.

* http://homeflowers.ru/ - KOMHaTHbBIE pacTEHHUS.

* http://www.floranimal.ru/index.php - FLORANIMAL - pacTeHus 1 )KUBOTHBIE.
* http://gribe.ru/ - rpu6sL.

* http://plant.geoman.ru/ - >ku3Hb pacCTCHHIA.

* http://www.plantarium.ru/ - onpeaenuTeNb pacTeHUH.

* http://www.ecosystema.ru/04materials/ventana/index.htm - onpenenurens
pacTeHuN.

* http://biolka.narod.ru/botan.html - 6oTanuka.

* http:///cgi-bin/index.pl?idr=704 — Bonopocmu.

* http://biouroki.ru/ - ypoku 6uooruu.

* http://iplants.ru/ - KOMHaTHBIE pacTEHUS.

* http:///cgi-bin/index.pl?1dr=709 — manopoTHUKH.

* http://www.flower-design.ru/ - 3e1€HbIe UIEH TSI TOMa.

* http://www krugosvet.ru/enc/nauka i_tehnika/biologiya/LISHANIKI.html -
JIMIIAWHUKH.

* http://gimn6.ru/sites/kids/belkina/index.htm - 6otanuka. Tpassl.

* http://www.megabook.ru/Rubricator.asp?RNode=3851 - 1iBeTKOBbIE pacTeHH.
* http://ecocommunity.ru/rb.php?flag=2 subj=11 m=3 - pacrenus Kpacuoii
Kuuru.

* http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxmu.

* http://medgrasses.ru/ - SHIMKIIONEINS JTEKAPCTBCHHBIX PACTCHUIA.

* http://bio.1september.ru/ - a5ekTpoHHas Bepcus )KypHayia buomorus.

* http://tea.volny.edu/index.php - gaii.

* www.bionet.nsc.ru — MIHCTUTYT LIUTOJIOTUU U T€HETHKHU.

» CB0oOOIHAS O0OIIEAOCTYITHAS MYJIBTUS3BIYHAS] YHUBEPCATbHAS MHTEPHETIHIIMKIIONSINS, PeaTu30BaHHas Ha
npuHIunax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTh TBOPYECKUX YUUTEIICH.

* WWW.ZZI'l.COM — 3aII0BETHBIE 30HBI

* http://bird.geoman.ru/ - [Itumpr.

* http://invertebrates.geoman.ru/ - Hacexomsie.



* http://animal.geoman.ru/ - )KuBoTHsIe.

* http://fish.geoman.ru/ - PbIObl.

* http://www.gbmt.ru/ - ['ocynapcTBennslii buonoruueckuit myseit um. K. A.
TumupsizeBa. Bupryanbubie skckypcun: JKUBoTHbIE B MU(ax U JIETEHAAX,
JKuBoTHbIe-CcTpouTENH, 3200Ta 0 TOTOMCTBE, OmacHbIe )KUBOTHBIC. [{HdpoBbIe
KON (OHJa My3€esl MOT'YT ObITh MCIIOJIb30BaHbl B KAUECTBE WJUTFOCTPALlUi Ha
ypOKax U peKOMEHI0BaHbI JJIsl CAMOCTOSTENIbHON paOOThI IIPU U3YYEHUH MHUpa
KHUBOTHBIX.

* http://www.moscowzoo.ru/ - MOCKOBCKHI1 300T1apK.

* http://www.paleo.ru/museum/ - [laneoHTonornyeckuii My3eu.

* http://zmmu.msu.ru/ - 3oonoruueckuii My3eit MOCKOBCKOTO YHHBEPCUTETA.

* http://iceage.ru/ - My3eii-teatp «Hai n1eTHUKOBBINA TIEPUO.

* www.zooclub.by — mopran o JoOManTHuX KHBOTHBIX.



